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Caton- Sag ae erection -), Archmology of the Northern 


Cattanso 5 j; s Mcd: Investigations on the 
me Lens (8), 308 
Cau ( 


Casson 


, Double Refraction and Dichroism of Thin Films 
of Iron obtained by- Distallation, 926 
Oaullery (M.), and Marguerite Comas, The Deter- 
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Cullinane (N.), J. Algar, and Prof. H. Ryan, A Synthesis 
of Lotoflavm, etc., 1042 
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; De Lmné à Jussieu : Méthodes de la classification 

et idée de série en botanique et en zoologie (1740— 
1790), 85 

Deuvillier (A.), An X-ray Tube with an Effective Wave- 

of 8 Angutrém Unita, 158 

Devid (Bir Edgeworth), Discovery of Fossil Fauna of 
Ancient Annelids and Arthropods in South Australia, 
837; Dr. H. 8. Summers, and G. A. Ampt, The 
Tasmanian Tektites, 600 

David (W. T.), and B. H. Thorp, The Pressures developed. 


in Gaseous Explosions, 420 

Davidson (Dr. J.), appointed head of the t of 
Entomol of the Waito deum Institute, 
Adelaide i , 1038; eobald's The Plant 


Lice or Aphidide of Great Britam, 388 

Davidson (W. D.) The Rejuvenation of the Champion 
Potato, 693 

Devies (L. P.), The Photo-electrio Pro 
Metals m the Soft X-re A repe 

ba orig The Flow of Water in 


of some 


Pipes of Rec 1041 

Davies (W. L.), and Á. T. R. Mattick, The Causé of Fishiness 
in 324. 

Davis (Dr. A. H.), Some Acoustical Phenomena Illustrated 


by Ripples, 805; and Dr. G. W. O. Kaye, The 
Acoustica of Buldings, 811 
Devis (B.), and H. Purks, Additional Lines in tho E-series 
of Molybdenum and taajfatural Breadth of Spectral 
735 
Davis (Prof. W. M.), Goral Reefy and a Migrating Anticline 


ns, 
Devy (J. Burtt), and L. Chalk, The Collection and Pre- 
e paration gf Herbagiur and Timber Bpeoignens, 788 
. . . 


\ Geen nes | 
-.— ——— -— 


v 
Dawe (M. T.), Branching in the Oil Palm, 485 








, Dawson (T. P.), and W. E. Lawson, The Chlorination of 
* be ain Gas, 209 P 
nw. R.), Colombia, 882 
n Dean a VJ.) Seed tho Mayhaw prias of Cambridge 
Degerbgl ere The x a of Earthworms by Moles, 297 
Déjarden (G.), Recent Spectroscopic Applications of the 
Flectsod: res Y. The Filtration of the Solar 
7; Spectra of Phosphorus for 
different Dereon of] of Tonwation, 158. - 
Delafield (M. E.), appomted professor of at the 
London oe of Hygiene and Tropical Mediomo, 226 
] tho Gas obtained by, Crasbug Olbcdor 
ote or Coast Beacons, 158 
Deller (Dr , Univers in the United States, 76 
, Astronomical Discov n Bright 
ai nk ay ; Bright Meteor on F Fob. 8, ; Large 
Meteor on January 9, 118; Meteor Ede ot April 
and Early May, 725; Meteors and Bkjellerup's Hun 
2T Th» Planet , 843 
(ems Archibald), offer of & prize in Cambridge 
ty, 887 
Denny Drowa (Dr. D.) The Physiology of the Migher 
of the MS) Rag 662 
Religious Conversion: @ Bio- 
ogioal rad Translated by Helen A: 824 
Dos Prot H.) Tho Chemical Properties of f Crystals, 
Deslandres (Dr. H.), A New Comet discovered at the Paris 
Observatory, 850 
Devaux (J.), e formation of Glaciers by the Daly 
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MoConnell (A. J.), Parallel Transport of a Vector pee a 
Finite Circuit, 778 

MoCormick (Bir William 8.), elected a fellow of the Royal 
Society, 1036 

M‘Crea A. ) awarded a Rayleigh 

University, 481; des to the Pis shetoehenks axhiple exhjpi- 
tion in astronomy in and rot niversity, 812 

M'Outcheon Lx T Ei P.), 1. Seltz, General 4 
Ohemistry : 133 

Macdonald (J. A. B. "Bp Bnoalypia i in aE Jos 

Macdonald (J. Y.), Photochemical Decompositions ‘of 
Nitrous and Nitric Oxides, $52 

MacDougall (Dr. D. T. Wo others, “long te iar 
Cells, 844; ene ae and prot, Q. M. 
Smith, Ascent o in 

MoEwen (Dr. J. B.), elected UL of the > Ath Base 

Club, 588 

(Bir John) Pawarddl the 
iate of the Royal College o&Ve 
Moose (Dr work of, 148 oe 2T 


el 
Suh Ee Mesquite s FAI Wo: ie d 


oma ot honorary 
Burggons; | e 


HoF. 
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FERRI s 





La 


= 


M'Intosh (Prof. W. "o, Prof. &. U. J. Petersen, 955; 
re-elected preaident of the Ray Society, 511;, The 


ccna (Bt, Don, R), Deren S o u t 
cy Oredit, 


MO ReDDA ERE H 
Maekenzie (D. A), b Civiljgations : from the Earliest 


» inte to the Birth of Cont ; Footprints of Early 


Man, 567 
M‘Kenxie (Dt. D.), The of Medicine : en En 


into the Influence a gee upon the Evolution of 
Mgokinnon: f. Doris), The Intima% Association of 
Diving for Mutual Benefit, 808 
M‘Kitnon (EK. s The Demand for Storage Batteries, 144 
Mackintoah ne A ), [do8th], 66 
ieri The Discovery Expedition: Work at 


Sae, T08 

bU Dun Ge ee 
Renal Diseeset Third edition, 383 

MoLean ae M lis MEM M MS of Mendel- 

4 


and R. Ruedy, The Nebulium Cis ux 819; 
Ruedy, and s Cohen, Magnetio Pro ies of 
Bingle Grystela of Nn and Oadmiumn, B51; . Ruedy, 
ands) Andersqn, The Nitrogen Atterglow, 587 

MaoIfod (Prof. J. J. R.), appointed Per of physiology 
in the University of A 


berdeen, 654 
Mau ahon (Major P. A.), The Structure of a Determinant, 


MacMillan (Prof. W. D.), Theoretical Mechanics: Statics _ 


and of a Particle, 204 
MaoRobert (Eron T T. M.), Spherical Harmonics: an Ele- 
mentary Treatise on* Harmonic Functions, with Ap- 
* plications, 318 


Mo illnm (J- M.), The Birds of the Island of Bute, 618 
(R.), Measurement of the Oonoentration of Dilute 
Solutions, $98 
*Maoterlinck (M.), translated by A. Sutro, The Life of the 
Mailhe CN: udie, 
; Rena The Formation of Hydro- 
with Propyl Alcohol, 845; The 


PY: 
"e^ Maj pr. of Alcohols into Petrol, 104 


cobnival, The Appleton of the Trtegelar 
e iion of the 
* e outlet Law to Complex S 828 


L. The Oxidat P Aloohols 
Mal urs ) on of some Polyhydrio o 


Malingwaki f. B. Primitive M and Kinship, 126 
CORN . de), Theory of Quartz, 
7 


Mallook (A.) HErdneem,of Alloys, 827; Some Modes of 
Mechanical and Anrmal Locomotion, 541 
Malquori (G. "MED o iq ait ale of EE y ME 
Mangenot (G.), Bignrfloation of the Orystels 
under the influence of Cresyl Blue, in the 
of certain Alge, 266 
(J. J.), On the Construction and Standardisation 
an Interferometer Pressure Gauge, 194 
Mann (Dr. A.), elected an honorary member of the Quekett 
Microscopical Club, 111 
tion of the Tetrammino- 
- e platinous com lex, 78 
), appomted University demonstrator 
anatomy in Oam University, 
D» the same ad of a Mymd Crustacean, 


49 Lhe Exammation of some Varieties of 
Ood-liver odi in Wooq/s Light, 345 
Mardies ties (DI. E.), Action of Leed-tetra-ethyl in Delaying 
Botongjion, im the Internal Combustion Engine, 424, 


Manil (N.), The Molestifar Weight and Association of 
Mc in Bolfttion, 408 
Moria (F: Jp Buting Heteerh, 79; The Two Cglories, 


58 
* .Marmes (& B.], Tal Datum Planes, 115 





: Name Indez 


3 


[augue 1T 1028 , 


Marryat (Mrs. E. G.) uest for trave soho 

for Scottish e Bt pis d 

Marsh (Lt.-Col. W. Lockwood), Research on the Comirol 5 . 
of Aeroplanes, 040 

Marshall (Dr. F. H. A), Dr. F. A. E.«djw, Dr. Af Walton, 
and ‘O. Miller, Report on Dm Berge Voronoi¥s 

Man sponta on the Inmiprofement of Livestock, 717 

X Jobn), Exoavations in the Indus Vallby, 68 

Marshall (J. F.), Simple Microscope Projection Apparatus, 
687 

Martm (A. J.), oe Sludge Process, 165 

Martin (Dr. , Quaternary Human Skeletons from the 
Se du 2.2 Charente, 968 

Martin (Dr. L. C.), The Ultre-violet Transmission of 
Transparent Materials, 643; Ultra-viclet Microscopy, 
419 

Marvin (F. B.), Classios of Modern Science (Copernicus to 
Pasteur), 805; Pascal as a Man, 440 

Maskell (E. J.), imental Ressarches on Vegetable 

n an and ia Parts 17 and 185] 157 

Mason (H. M.), The Titration of Dilute Sulphate Solutions 
* with Standard Iodine Solutions, 265; and G. Walsh, 
The Oxidation of Bulphites by Air, 265 


;| Mamoy (R. Ka Bacterial Disease of Cotton, 999 
Human 


J.), The Golden Age: the Story of 





&bure, 131 
Massy A. L.), The Ceph. alopoda of the Irish Coast, 485 
Masui (K6ki), Biological cance of Myoorrhize, 114 
Mathews . B. ae and others, Contributions of Science 
to 
Mathias igi Magrotie Measurements in the Aller and 
the -de-Dóme, 851; O. A. Crommelm, and H G. 


Watts, The Rooullineer "Diameter of Ethylene, 41 
Mathieson (J.), and others, Survey of St. Kilda, 514 


Mathis (O.), The Identity of the te of the Shrew 
Mouse and the Human Spi te of Dakar, 229; 
A. W. Sellards, and J. The Sensibility of 


Maoacus rhesus to the Vitus of Yellow Fever, 55 
(C. A.), The Pre-Cambrian Complex and Associated 
of South-western Lleyn (Carnarvonshire), with | 
M chapter ontho; Petrology of tho: Complex, ue Ru 


Matsuda aae). On the ee dn M 


Brass, Bronze, and Aluminium 
Effect of Quenching and Tempering ‘Non-Ferrous 
Alloys, 728 
Matsumura (A.), and E. Miyauchi, Anthropometry in 
Formosa, 114 
Matthews (D. J.), Temperature and Salinity Observations 
x ds the Gulf chen fe " 
. Bor. , Electro-Farming : or the Applice- 
uir o Electricity to Agriculture, 742 
Marinoa (W. H.), Prleom erol , 911 
rA E Ar of the Earth's Crust, 72 
Maras death], 506 ; Me article], 545 
(0.), and L. Graber, y of Mican oon- 
eTiming # Fiuorho by means of the X-rays, 851 
Maxton (J. P.), appointed a research officer in the 
cultural Eoonomics Research Institute, Oxford, 
Maxwell (Sir Herbert), A Voracious Pike, 908; British 


Deer, 6 
Mayer (Dr. E.) Clinical Application of Sunlight and 
Artificial tion: includmg their Physiological 


and Experimental Aspecta, with Special Reference to 
Tuberouloeis, 881 
Meanwell (L. J.), Milk Pasteurisation and the Tubercle 
Bacillus, 513, 712 
Meinesx (Dr. V.), Gravity Survey by Submarine, 34’ 
Melchett of Sr MM (Lard), elected a fellow of the Royal 
, 108 
) The Low Temperatures of the Month of 
be 1928 and Diminution of the Solar Activity, 1006 
), A Theorem of Topology, 523 
Moor aes E), WheeDensity necemary to Produce 
the (AO the Boor Seba 618 ics 
Menzies (A. C.), The Spar k Spectrum « of Cop 1040 
Menxies (Prof. A. W.C.), The * Dative’ Cham oa] Bond, 457 
Merensky . E}, Artesan S mar in the Gneiss Forma- 
tion o. ER CR 
Merton (Prof. T ), On a New*Effect in the Electric 
Discharge, 304 . 
9 e. . 
a 
. . 


* dip He qom] 


Megan. (11 The Thicknees required in Triangular 
733; and Veyrier, Construction of Dams, 73 
* Mesipn (Lord), elected Chancellor of Aberdeen University, 





"umfeotion muicrobienne et l'immunité 
* ohex la mite abeille, Gloria Mellonella, 822 
Mota ie W.), Genetas evidence of a Belective tion 
o mosomes in a Second Species of Sciara (Dip- 
* tera), 735 

Meyer (Prof. 8.), und Prof. E. Schweidler, Radioaktivith. 

Zweite A , 162 
Mexxadroli (G.), and G. Gardano, The Formation of 


F hyde and Sugar by the Action of Ultre- 
violet Rays on Alkali and Alkaline-earth Bicarbonates, 
79 


Michelson (Prof. A. A.), Studies in Optica, 237 
Michelson Th Ceremonial Runners of the Fox Indians, 38 
Milbank lg for an international research upon In- 


Mm 
Milh (1 (Prof. L.), ims 
Mu (e. E R.), t Nordenskjóld, 1026 
Milles DA A.) Harmony as a Principle of Mathemattoel 
Dx dai 890 $ 
) and J. E. Patterson, Injury by Fip and 
mp s beetle Attack, 602 
Miller (J. O. P.), &warded tbe Tyson medal of Cambridge 
University, 1003 
Miller (late Dr. W. G.), presentation of portrait of, to the 
Institution of 


Millikan (Dr. 
Bociot: of Chemical Industry, 834; Cosmic Rays, 29 ; 
and O. Lauritsen, Relations of Freld-currents to 
Thermionio-currenta, 659; Eyring and Mackeown, 
Field Currents from Points, 965; and Dr. G. H. 
Cameron, New Results on Cosmic Rays, January 7, 
; and Dr. G. H. Cameron, The Cosmic 
Mills 


. EL), and K. A. €. Elliott, Molecular 
mety 


de dent on Restricted Rotation about a 
na (G; EB), p MM 


Ay, Pr Pressure of Calcium in the Bun's 
imosphere, 1 17; The Sun’s Outer Atmosphere, 
91 


Milne-Thomson (Prof. L. M), 8chrodinger's The Elements 
of Wave Mechanios, 885 
Milnor (F M Gsology from the Air; 1037 
de Miremont (Count Mera r [deeth], 177 
Mitchell (G. A.), elected president of the 
sophioal Bocie 


&nd the Western Part of Long Bleddale (Westmor- 

land), 777 

Mitobell (De. T. Wo), Etables in Tayahoiogy, 21T 

Mitra and 8u tivated Cu- 
curbibaoes, 882; Gupta, and Ganguli, Colour Vari- 
eties of Rice, 920 

Mitra (Prof. 8. K), and D. row Beata by High-fre- 


y Interruption of Light, 573 
Mirushima (8), Anomalous Dispersion and Absorption of 
Electric Waves, 116 
Moir (7. Reid), Tho Antigaity o! Man i Bast A 275; 
P Implements of Sligo, 57; Sligo 


Artefacts, 908 
Mond (Sir Alfred), awarded the gold medal of the Institu- 
tion of and Metallurgy, 549; presented with 
of the Institution of Minmg and 


of Transformation af Liquid Cere into Viscous 
Sulphitr, 694 
Monval (ME Eih and P Schneider, The Refractive Index 
and Speoiflo Mass of Ligmidedulphur and of Viscous 
ker (Hasecharye Kaviraj ages) Rease—Jala-Nidhi : 
Moo 1 , 
E Occ of Indian Ohemistry and Alchemy. With 
English translation. 2 Vols., 703° 
Mooney (the late J.), North American Indian Statistica, 
. 


807 e 
Moore (Prof. WV L.), [death], 330 . . e 
e * ° 
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Name, Tndex 
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Morant (G. M.), Studie in Palmolithio Man. IL A 





a of Neanderthaloid Skulls and of , 
fe to Racial Types, 14 
IO) t BtÉtg of come Problema 
in the Theory of Numbers, 138 
More (Dr. P. E.), Christ Word, 7h "M 
Morgan (Prof. ($. T.), and D. Pratt, The Constituents 
of Love Tem ture Tar, 95 6; and F.*H. 
Complex puri eii ad pins of Univalent 
and Bivalent Metals, 553 


Morgan (Prof. J.«. B.), Harmful Noise, 30» and 
A. R. Gilliland, An Introduction to > Paychology, 8 


LN 


Morgan (P. D.), Bhe Action of Fuses, 800 

Morris (Sir Xu lw -fourth birthday of 837 

Morrison usclea of the Adult Honey-Bee, 476 

Morse (J. \ ihe Malone's dt thane, 785; 
The Structure and Dimensions of the Benzene Ring, 
$46; The Structureeand of the Ethane 


Dimensions 
Molecule. The Lattice Struoturg of Ethane, 650 
Mortensen (Dr. T.), Handbook of the Ech#ioderms of the 
British Isles, 52; Philippine Sea-urchins, 114 
Morton . W.B. , Research inthe Cotton Industry, 403 
Moser (L.), and J. ger, Determinatifin and aa Beparation 
of Metals from Other Metals (10), 230 
Mose Awan zeeppaintsd unior obeerver at the Solar 
775 ° 
Mott Y: AN The Solution of the Wave Equation for the 
Scattermg of Particles by a Coulombian Centre of 
Foroe, 404 
Mottram Dr. J. O.), Carbon Dioxide Tension im Tissues 
tion to Canoerous Cells, 420 
Moureu (C. y eo and ©. Dufraime, Autoxidation and Anti. 
194, 345 ; and L. Girard, Researches 
Wu TFT 850, (7), 889 
Moureu (H.), The r Tautomeriam tf the a-diketanes, 533. 
Mueller (Dr. O.), The Fre tion of Metal Films, 431 * 
Muir , The or Hybrid Vigour in Insecta, 56 
Muir (Prof. J. "a Yield. gara in Iron at Various Tempere- 


tures, 3 
Muirhead n. G.), [death], 177 ; [obituary], 251 
Mulho E Eh ted lecturer in mathematics at 
ege, 1038 


Muller ar (DF. F. cea a Apparatus for the Investigation of 


Maler (Dr Aa A) appo: pointed assistant director of uf Davy * 
Laboratory, 482; On the In 
iid en cer Trobe with aroan Pocos 18 
Muller (Dr. H. J.), awarded the 1000 dollars prisewt tie 
ae ey Association, 146 


Muller J.), and K. Konopioky, The Theory of Passivity : 
a of Polarisation as to ne Covering and 
Passi of Metals, 280 


vity 
Mullin (0. E.), Acetate Silk and itp Dyeap 739 
Mumford TD A, À.), Anthropometric Measurements and 
School Progress, 38; Healthy Growth : _ & Btudy of 
the Relation between the Mental and Physical Develop: 
ment of Adolescent Boys in a Publio D D. School, 
jurious to Timber, 221 


Murray ( f. Gilbert), Prof. H. A. Lorentz, 280 
Murray (Dr. J. A.), Prof. J. Fibiger, 250; Staming and 
Bio in eRe ic Anatomy, 736 
tese Cart- 297 


Mari Prof. A. a cosunted with the Carles P. Dal Ih 
mede E o pec t Der p 
or 


Myers (Dr. J. G.), The PACE er 
of the 274 
Myres (Prof. J. L.), Ancisnt Greek Physical 
elected president of the An At ropa 
stitute, 182 
* 


RE di (H.) Electrical "Resistance arora, 


Nal (G. H. worm EN Trout, 184 . » 
850nov A New = Trt, fe 
Natta (G.), Freri, 
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Name, Index 


Natwre, e 
Lassa 11, 1928 





Nechvile (V.), of Two Star Streams and the 
Ellipsoi 


. Theo 733 
Needbam (Dr. N. J. appointed Seater dapon- 
strater in bi niversity, 
ins M.), elected. an honerary member of the Quekett 


e 1cal Club, IPI’ 
atrick), Frog the White Nile @ Ruanda, 


NUM (Egof.), Babylonian Artificial Lapis Laxuli, 186 
Nqvian: (De. i Polyxos from the Adee and Mediter- 


Newfigm ( e Marsch L), The Need forea New Approach 
in Ge phy T es 


us Combustion at High Pressures 


ret&rs of Nature, 1016 
+ appom University demonstrator in 
agricultural arf&ysis in Cambridge Uni- 


-), Oorrefation Coefficients in Meteorology, 
evrbes t Ye the Bemi-diurnal Pressure Wave in 
ae arth’ s Atmosphere, 353 
Newton (H, W.), The Sun’s Cycle of Activity (Symons 
Newton fà rs, arid 
ewbon WW. O. F.), [o article], 

Nichdilas (J. 8.), The application of ental Methods 
to the Study of developing Fundulus Em 42 
Nicholls (J. RJ, Determination of small quantities of 
Benroio Acid and Cinnamio Acid, with some notes on 

the colorimetric determination of Balicylio Acid, 264 


. Nicholson (F. C.), Prices of Periodical Scientific Periodicals, 


749 
Nigholson (8 

the Bo 
Ni eee 


. B.), and N.*B. Perrakis, The Constitution of 
Atmosphere, 628 
.), The Oxidation of Glucose in Alkaline Solution 
Nicolas (E.), and E. Katran 


heric Air, 890 
trandjieft, The An Character 
of Albumens Modified by Heating and Bpeciflo 
Differentiation Precipita Sere, 851; and J. 
Igbduska, The Biochemical y of Thiourea, 1008 
Nicolle (O.), and O. Anderson, The Presence in Morooco of 
the Spirochæte of Venice dr psit Fever, 814 
* Nielsen (Dr. N.), The Second Ioelandio Expedition 
. ' to Ioeland, 1927, 95 
*Niorenstein (Dr. M.), The Nierenstein Reaction, 
Niggli*(Paof. P.), elected a Aae NAET iei ag of the 


cal of Stockh 181 
Nighteoce .), Scien SeA Teaching i in Schools, 458 
Nishikawa (8.), and S. Kikuchi, 


Diffraction of Cathode 
Rays by Mioa, 1010 
Nisot (br. Vins ee 
: ys, VoL 1, 405 
Nobile (Genl. U.), The Italian Arctio 
684 ; oe ee 876; News of, 916; 
of the Italia, Reacue of, 1028 
(Dr. E), [obi artiole], 912 
Nolan (Prot, T, 5) and M. T. Casey, The Nature of the 
ant of the Elderberry, Part 1, 777 
Norbury (A. L. uns The Effect of Quen and Toes 
on the Meo oal Properties of Stan Bilver, 484 ; 
* The Effect of Quenching and Tempermg Non-Ferrous 


ion under, 
The Wreck 


e Alloys, 728 
Wordenskold ( Erland), awarded the Huxley 
> memorial of the Royal Anthropological Institute, 


T aesti O.), [death], 014; [obituary article], 


Northerbertant (Duke of, elected president of the Royal 
Institution, 768 

Notte , Btpdies in Adhesion (3), 488 

Noyeæsd Prot. 'A. A.), and A. Q. Beckman, A Periodic Table 
of ého Btruoture of Atoms and ita Helation to Ton 
Formation and V 

WNitttall (Prof. G. H. F.), M ipii of the fyoes of 


en @fficier ete ies d’Honneur, 879 
N. yiga Gos ^ Volumetric Estimationof Sulphuric 
si 


* ESL Ggological Histgry of Tasmania, 


Obata (J.), and Y. ae i An Electrical dudo ut 


High-speed 
Ochoa (8.), Action o Guanidins n th Melanophore of the, 


8kin of S 


O'Donoghus (B. (B.), Pe Iof. H. aat 
E Ue A t of Java Citronella Oil? 1043 
O'Donoghue (O. H), and Eilefn (Bulman) Abbott, The 


Blood Vascular System of the Bpiny , Squalus 
acanthias Linné, and Squalus suck , 558  "' 
(Prof. 4.), Some of Modern Physics, 880 


nt of the Spore of Nosema, 


Oke (0. G.), Notes on Australian Coleo 71 de with descrip- 
tions of new Part 1, 104 

Ollivier (G.), The of certam Ceramiacem, 890 

Olivier (H.), The Thermal Variation of the Magnetio 
Rotary Power in the Case where the 
Coefficient is Positive and Independent of the fo tea. 

ture, 814 

Olson (Prof. A. R.), and Prof. G. N. Levis, Natural Re- 
activity and the Origm of 673 

Oldo (R. L.), Distributions in North-West America, 321 

ON : (H.), ay Changes caused by the Oold-working 
of Me 

Mec Dra J. pru and ene Derelopment, ae 

(J. R.), On the Quantum Theory of 

Polarisabon ‘of poe Radiation, $46 


o (E), Tho Polar 
257 


Orndorff PES W. R.), [death], 28 . 

Ornstein (L. 8.), W. Kapuscinaki, and J. G. Inten- 
my cone Vir gma trom of. 

Orton (Dr. J. H.), The Dominant of Ostrea, 320 ; 


P. 
Osaka (Prof. Y.), the Work of, 647 
Osborn (Prof. H. F.), elected president of the American 
Association, 146 ; Mammoths and Man in the Trans- 


vaal, pes The Evolution af Man and Apes, 336 
Osborne (Dr poe y . A.), [death], $6 
Osgood (Prof. W. F.), Introduction to the Calculus, 859 


Ostenfeld (Prof. C. H), gleotedia oorrepondim member of 
the Botanical Society of America, 255 E 

Ottway and Co., Ltd., W., Catalogue of, 048 

Outerbridge (A. E.), [death], 624 

Oxford and Asquith 1 of), [death], 251 


Pagliarulo (M. Lo .), Natural Rotatory and Refractive Dis- 
PUE ong ig . T.), Steel Cored Alummium Conductors, 180 


Palaxxo . L.), tio Deteetion of Minerals, 258 

Palfray (L.), and B. Rothstein, Some Derrvatives of 
Q , 814 . 

Palm (Dr. T. A.), mes 215 


Palmer (Dr. L. 8.), J . Jackson, and W. O’B. Pieroe, 
The Sligo Artefacts, 501 

Paneth Ost F} Radio-Elementa as Indicators: and 

other Selected To b ae in Inorganic Chemistry, 1015 

Papish (J.), and L. Hoag, The Detection of Uranium 
by a Photoluminesocenoe Test, 43 


Parkmson (J.), The Pleistocene History of Western 
Buchivacoa (Venexuala), 693 

Parr (A. E.), New Deep Fishes, 297; Stomiatoid 
Fishes, 843 

Parr . A), Prof. A. Abetti and the 1874 Transit of 

enus, 676 

Parravano (N.), and G. a A papi ar of the Re- 

duotion oi Tun py meane of m 


778; Molybdenum Bulp i 858; (2), 
Parry (Dr. L. A.), Some Fainoas] Trials, $1 
Parsons (Prof. F. G.), The Earlier Inhebitants of London, 


935 

Parsons (Bir John), Light and Bight, 04, 245 ° 

Partington (Prof. J. R.), The Composition of Water, 081; 
The Two Calories, 270,200 

Partridge (W.), Dictionary of Bacteriological Equivalents : 
Frenc. -Englinh, oe English, Italian-English, 


Paschen (Prof. Se Er others, R Term Tables, 920 
Passerini (N.), and P. Galli, ion of the Sodium 
Chloride contained in Irrigatfon Water on certain 
* Plante 007 ° . 
. 2 . 
x * 
a . 
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Patterson (Mrs. Mn W ), [death], 801 

Pattone (Prof. W. B.), , The North Chinese 
Species of the Genus Phisbotomub, 344 

Pautach (Dr. E.), Methods of ped pens Geophysics: for 
thp Exploration of Oil, Ores, and other Useful Deposits, 

Pavlov (Prof. I. P.), translated and edited by Dr. G. V. 
Anrep, Condittoned Reflexes: an In igation of the 
Physiological Activity of the Cerebral Cortex, 662; 
Problems in the Physiology of the Cerebral Hemi- 
spheres, 810 

Payman (Dr. W.), Coal-mining Explosives, 722, 909 

Payne Cecilia H.), Minimum of « Aurigm, 598 ; and 
F. 8. Hogg, On Methods and Applications in Speotro- 
photometry, 659 

Payne (Prof. W. W.), death], 801 

Peacock (Dr. P. R.), cal Aspects of ‘ Artificial Sun- 
light ’ in Private Houses, 638 

Peake (H. J. E.) The Introduction of Civilisatidn into 
Britain, 188; and Prof. H. J. Fleure, Peasants and 
Potters (Corridors of Time, 3); Priesta and Kings 
(Corridors of Time, 4), 375 

Pear (Prof. T. H.), J. N. Langdon, and Edna M. Yates, 
The Nature of Manual Dexterity and its relation to 
Vocational Testing, 778 

Pearl (Prof. Ra nd) and Agnes Latumer Bacon, New 
Data on Alcohol and Duration of Life, 15; Agnes 
Allen Winsor, and J. R. Miner, The Growth of Beed- 

of the Oantaloup, Cucumis melo, in the absence 

of Exogenous Food and Light, 658 


Feel tr x .), Rainbow Visible after Sunset, 085 "m 
Pee V.), Storing and Teecharging Electricity, 647 
Penfold (A. R.), The Essential Ou from the r of 


lon Fraseranum), 122 


Rosewood (Py 
) nstitution of Colloidal Platinum, 


Peover (8. 


a ah a (Prof. A.), The Classification of Spiders, 


Pérard T , The Standard of Tangin, 222 
ival (E ), and H. Whitehead, The Ova and Oviposition 
of some Ephemeroptera and Plecoptera, 523 

Perkin (Dr. P. M.), )» [deb 875 

Perman (E. P.), Urry, The Elastic Constants 
of Glass, 814 

Perrot-Maisonneuve, The Secretion and Utilisation of the 
Wax in the Bee (Apis mellifioa), 42 

Perrin (F.), and R. Delorme, The Measurement of the 
Times of Fluoreecenoe of baa Salts, Solid and in 
Solution, 486 

Perrin (Prof. J.), elected an Associate of the Royal Academy 
of um, 917 

, An Optical Paradox, 749 

Kolecular Velocities, Conditions of Excitation, 
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Staig (P. A.), Insect Types, 882 
Saar rtd reg Flowering Plante of the Panama Canal 
one, - 

Starkie (D.), and Prof. W. E. 8. Turner, The Pltra-violet 
Ray ion of Colourlees Bottle Glass, 485 
Bteavenson (Dr. W. H. awarded a Jackson-Gwilt medal 

of the Astronomfeal Society, 111 
Steele , Luru Vopo Vir Can Utrist, 208 
Steer (8. W. P.), appointed a*university lecturer in mathe- 
matios in Cambridge University, 1008 
Stein (Bir Aurel), a to, of the Petrie medal, 518 
E Bickel M. Dohrn, W. Schóller, and W. Hohlweg, 
n cal Actiens of the Female Sexual Hormone 
in Aqutous EXC 266 


S eaor of 








e Nature, 
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* Biginhe (D (Dr. F.), Die europ&ischen : Kupfer- 

drucktafeln lan Photographien der lebenden Tiere. 
eSiebentes Heft. ben von Prof. L. Muller. 
* Vipera berus (L.); Vipera ursinii urmnii 
(Bona OWE ursinii macrops aly 859 
Stenqunst Bi ), Magnetic Meamfements, 60 


Btepheneon (À.), Attitfe of Employee to Industnal 
Pjyohology, 068 

Stephenson . J.), appointed editor of the “ Fauna of 
British Indis " Series, 111; Eastern Adepta and 
Western Science, 4; The Seventh Congress of the 
Far Eastern Association of Tropical Medicine, 339 

Stephenson (T. A.), On Species among the Colenterata, 41 

Stevenson (T. H. C.), Vital Statistios of Wealth and 
Poverty, 441 

Stewart (F. C.), The Mamtanance of Semi-permeability in 


the Plant Cell d s waa 523 
Stewart (G. W.), X- iig Gia 


Staibbe ( . Pj, Nioutetiog Membrane of B Birds and Mam- 
485 


Stiles (Dr. C. W.), Amendments to the International Rules 
of Zool iB Nomenclature, 12 

Stoochino (8.), career and death of, 864 

Stocks (Dr. P.), Goitre m School Children, 71 

Btonaley (R.), A Rayleigh Wave Problem, 522 > 

Stoner (E. C.), On the Distmbution of Electrons among 
Atomio Levels, 522 

Storm (K. M.), Reoent Advances m Limnology, 41 

Strache (Prof. H.), [death], 28 

Strahan (Sir Aubrey), [death], 304 ; [obituary article], 461 

Straneo (P.), Kutta and Joukowski’s Theorem, 779 

Stratton (F J. M.), Muller-Pouilleta Lehrbuch der Physik. 
Elfte Auflage. Band 5. Zweite Halfte, 824 

Stratton (Prof. G. ML), elected a member of the U.S. 
Natonal Acadamy, 805 

Streeter (Rev. Canon B. H.), Catherine M. Chilcott, J. 
MacMurray, and Dr. J. 8. Russell, Adventure: the 
Faith of Science and t&e Science of Faith, 448 

Strong (L. O.), Studies on the Effect of Potassram Alum- 
hydrochloric Acid Solutions on the Growth and Fate 
ol Neoplastio Tissue (2), $48 

Stuart (Dr. M.), Base Exchange and the Formation of 
Petroleum, 040 

Stutzer (Dr. O.) appointed professor of the geology of 
fuel at the Frer T School, and director 
of the fual institute of the School of Mines, 76 

Styles (E.), The Use of Electricity for Baking Ovens, 181 

Bugden (Dr. 8.), the title of er in physical chemistry 
conferred Wd by London Uni , 556 

Sumner (Prof. G.), &nd Prof. A. G. Ke er, The Science 
of Society. “8 Vols., 415 

Suyehiro (K. J, aoe Focal Depth and Origin of Earth- 


Bwarbrick, Bta Starch and Cambial Activity in the Woody 
Twig, 600 

Swingle (Dr. O. F.), Vegetative Propagation by Seed, 
771 


8wirles (B.), The Internal Conversion of y-rays,192 
Sylvester (0.), and T. E. Ritchie, Modern Electrical 
Ilummation, 877 


T. (T. H.), Eyeglasses and the Microscope, 187 

Tart (W. 6. , [death], 801 

Talbot (P. The Peoples of Southern Nigana: a Sketch 
: of their Quer Ethnology, and with an 


Abstract of the 1921 Census. 4 Vols., 075 

Tanaka ER pna T. Kuwata, Preparation of Lead Tetra- 
ethyl, 56 

Tanaka (Y.), and Y. Nagai, The Inflammability of Hy- 

n, 299, 688 

Tansley ( e A. G. ), elected a member of the Athenwum 
Club, 7 

Tartakoveki) (P.), The Scatgeriag of Electrons in a Thin 
Alora ar Fon, 815 

Tammily (E.), A. Belot, and df. Desoombes, The Saponifloa- 
ae of Ethyl Phenylethylmalonate by Allcalis, 806 


Taylor (A. J. T.), Ruth's Steam Aocdinulator, 845 
Taylor 2j, Tam) and Man, 490 
Taylor 


Dr. E. MoKeoxie), Base Exchange and the Forma- 
tion of Coal, 789 v . 
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Taylor (Prof. Griffith), “Environment and Race: a Study 
ef the Evolugon, Migration, Settlement, and Status 
e of the Races of 5825. 

*Taylor (Œ. L), The Deformation of Crystals of s-b 102 


Taylor (Prof. G. I.), Paca er far Body Y moving 


Infinite Fluid, with anså. tion to Airmhr 
The Forod$ on a Body Maced ia a Curved ce Oon Con: 
Stream of Flud, 1040 

Taylor . B.), The Determination of Mino Quantities 
of Metals in Biological Material Part |, 122 

Taylor (Prof. H* 8.), awarded the Nichols nfedal by phe 
New York section of the American Chemical Sgasty, 
292; the wérk of, 292 

Taylor (J.), On the Action ®f the Geiger a-parigcle Counter, 
850; [he Disa Wappsereups of Gases Glass under 
the ‘Action of the Electric 708; and W. 


Taylor, The UT Frequency trio Discharge at 
Low Pressures, 
Taylor (J. and W.), A poy Form of the pigh Frequency 


Electric Disc 
Taylor (T. H.), The ree cy of Whaies, 576 
wW Jackson, The Sfructure of 


Taylor (W. 24 ) an 
Cyanite, FUCTEN 1041 

Temple (G.), The Theory of Rayleigh's Prmciple as applied 
to (icu Systems, 1041 

Temple (Dr. G. F. D), awarded @ Keddey Fletoher-Warr 
studentship of London Umvegity,481 e 

Teonge, Henry, The Diary of, Chapleun on Board 'H.M.8. 

1ps Assistance, Bristol, and Oak, 1675-1679. 

Transcribed from the Original ee Maa and lees 
with an Introduction otes, by G 
241 

Terman (Prof. L. M.), elected a member of the U.B. 
National Academy, 805 

Termier (P.), and E. Maury, Nw Goological Observations 

1n Eastern Comica, 851 

Theobald (E. V.), ae Plant Lice or Aphididsw of Great 
Britain. va. 2,8 

Thibaud (Dr. J.), Bott X-ray Emission and Absorption 
8 with Tangential Grating, 321; and A. Soltan? 

ow Results with Soft X- alo 398 

Thompson (Prof. D'Arcy W.), ted & plea hgnorary 
member of the American Arts and 
Sciences, 879 ; elected nian of the Clasaigal Asso- 
ciation ; the work of, 108; Lucretius, 565 

Thompeon (D. H), Leeches on Fishes, 599 

Thompeon (J. H.), Funotional Differences bc Left 

ht Splanchnio Nerves, 540 


Thompson rs. E Marriage, 963 
Thom hebe K. Thompson, and Mary 
boh. Par The Effect of Posture upon tbe 


Compoertion an Volume of the Blood in Man, 659 
Thomson (Prof. G. P.), Experimenta othe Diffraction of 
Cathode Rays, oi; The Dismtegration of Radium E 
from the Point of "View of Wave Mechanics, 015; 
The Waves of an Electron, 059; Theories of Quanta, 


977 
f. J. A.), Towards Health, 369 
Thomson (Dr. J. A.), [obituary article], 1027 
Thomson (Sir J. J.), Prof. H. A. Lorentz, 290 
Thomson (R. T.), viour of Indicators m the Titration 
of Ammonia, Sodium and Calenrm Phosphates, the 
Meth ee, Puridine Bases and Boric Acid, 61 
Thomson m G.), Standardisation of Silver Nitrate §olu- 
tions for Use with Sea Water, 02 
M Bir John), birthday of, 
(Sir Edward), and others, A Dictionary of Applied 
istry. Revised edition. Vol. 79With an Index 
to the whole work by Frances M. G. Micklethwait, 817 
(Prof. J. F.), nominated president of the Chemical 
a AN Method f n un of 
(G.), ew Mat. or the Form 
t Curve of a Yariable Star, 7 Varja- 
tions of the Radial VelooPiies of y-Aquile, Y,Ophiuchi 
and X. Cygni, 122 
daly et (Dr. È. J.), fiected an bonorbry fellow of an! a 
v , 1008 . 
Timms (d), The N Cubic Surfaces’ andethe. Burfusd" 
from which thev are Derived by Pr&jection, 969 
Timon-David $J$, The Fata of Tenia: the Butter 
,the Insecta Parsertio on Pistasia T'erebinihis, 290 
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Titlebeum (A.), Ariifiaal Producfiot of Janus Embryos 
of Chast Ae 
Tolman (Prof. R 
te acad 
With A mal Bathing, a 
"T'oralfeieft E ), Genesis of soba 
e Toms (F. 
Tetra-etity] from ‘Solutjon Petroleum mit, 814 
Townend (W. T. E The Production of Electrical Energy 
and Coal By-prod cte, 500 
Be (Dr. Fe'C.), Tho Mechanism of f'ermation of the 
dern. Pho paces 
ip d B. Dodge Se id ook Consequences 


Oscillation of the 


Tm Bipy of Cellulose and the Aoetates of 
means of X-rays, 733 





Teia The tion of Iodine by Carbon in some 
o Bolventa, 784 
Trombett pre , The Etruscan Benguage, 647 
Tryhorn (EF. G.), appointed professor of chemistry in 
Univefal 382 


Tsen- Cheng, Phe cence OF of Necrosis in Potato Dis- 


ease, 
Turnbull (Prof. H. W. ) The Invariant Theory of the 
Quadrates Complex, Part 1, 41 
Turner (As J.), Textile Pro of Indian Cottons, 337 
Tumer AD: M, History of Science Teaching in England, 


gum (Dr. E. E.) appomted reader m chemustry at 
Bedford College, 556 

Turner (Prof. H. H.) Annual Report on the Oxford 
Uni Observatory, 842 


Turner (Dr. J. E.), Science and Nature, 617 

Turner (Prof. R. L.), The of India, 783 

Turr (Prof. W. E. 8.), Ultra-Violet Transmission of New 
Glasses, 831 

Tutton (Dr. A. E. H.), Stereoscopic Photographs of Crystal- 
Structure Models, 75; e Hexsh ted Double 

*  Belenates containi Thallium, ; The Hexe- 
hydrated Double phates con Thallium, 404 

ds ace C. O.), and H. R. Ing, Mule-Bpinners' Cancer, 
q 


TR (pr. G. W.), The Analcite-ayenites and Associated 
of Ayrshire, 693 


Ua (Br O.), elected a corresponding member of the 
oal Society of Stockholm, 181 
Unna (P. f. H.) Phonon Floods 942 


Urbain (E.), and V. Henri, The Formation of Ammonia in 


the taon of Phosphorus, 889 

Uvarov (B. P.), Léousts and Grasshoppers, 31 

Vallance , Old Timbered House, 1087 

Van der vith (A.), The Formation of Ammonia by the 
Silent o Discharge in the Presence of Mercury, 
122 

Van Loon . F. H. G.), Primitive Instinctive Reactions 
in Pathological and Normal Malay Life, 760 

oT (F), A Fossil Medusa, 6 7 

Vi .), Qeoted a foreign member of the Linnean 


d London, 804 
veh dli. , Projective Tegsors and Connections, 735 
* Ve ‘Suzanne? The Evolution of Nickel Sulphide 
hs AD Cobalt Bulphide m the Presence of Water, 266 ; 
Yellow Férfso Hydroxide, 604 
Vejdavaity (Prof. F.), Btzucture and Development of the 
Living ," 610 
Venkatezachar (Prof. B.), D&nsity of a Luminous Gas and 
theeEmimeion of Light by Atoms in Metastable States, 
' 856 * 
Verge (J*, and E. Grasset, Wh Microbial Flora of Frozen 
Eggs, 657. . 
e (J.), The* Arc Speotrume of Uraninite erom 
e Kagolo (Belgian Congo), 778 . 
Vernon (Ir.)&and*obthers, Hours of Work, 998 
v H. O.), Movements of the Northumbfian Fault 
Brock. 258 e. 
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Vieta (Dr 
ioal Club, 111 
Law of Absorption of the Arayty by o 
Matter, 158 


V. J.), and E. ecce A Strakoetrio h 
mes lg iid Elecftio Condense 41 MR din 


Bom Non in the E:otrons, 550 
vient H. X Non-colloxdal Substances with Qtypto- 
toxio Pro 889 
aero (Prof. Swale), and J. H. Thompeon, The Pharma- 
ogical Actaon of Chloralose, 209 
Viré p an and l'Abbé C. Teuliere, A Magdalenian Bite in 


e, 257 
Volet (C.), A New Method for the Absolute Determination 
of Gravity by the Pendulum, 850 
ermstad, Sclareol, the Principal Oonstatuent 
of Essential Oil of Sage, 094 E 
"Vorn (Prof. A. V.), Earthquakes in the Crimea in 
oe 90; Fluctuations of the Level of the Caspian 
436 


. 
Wace (A. J. B.), Excavations of the Swedish Expedrtion 
in Greece at Dendra, 364 
Wade (Dr. A.), Oflwells in Great Britain, 847 
(W. H.) assisted by H. W. Easterwood, 


Ww 
Bhoaphorls Acid, Phosphates, and Phosphatic Fer. 


pe ly ee: 
wee , Iron Ores of Bouth Africa, 964 
fab article], 177 
Walka (Prol C., The Nature and Function of Golgi 
Bodies, 90, 225, 574 
Walker " and J. Irvi Igneous Intrumons between 
St. &nd Looh 889 
Walker (Bir Gilbert T.) On Periodioity and its Existenoe 
in pean Weather, 850; World Weather, 265, 
713 
Walker (Sir Tr MA esters: | retirement and work of, 


178 and 190; Arrhenius memorial lecture, 803 
Wall (Dr. T. F.), (Ap lied Magnetasm, 240 
Wu woke gr P -Byuiblantsums aud the Origin of 


Species, 
Watney (d d. E Mar of Light by Individual 
o 193 
Walston on (lady), offer of & gift to Cambridge University 
for a studen m classical archwology, 430 
Walter (J, M.), and 8. Barrat, The Existence of Volatile 


Intermetallio Compounds, 1041 
.(0. HL), and B. Barratt, The Alkaline Earth 


Walton e 
(8. C.), The tio va eap 2d of H; 
- Malescis and of Helium in the New Quantum Mech- 


&nios, 346 
Ward (A. F. H.), and Dr. E. K. Rideel, Adsorption of 
on Charooel, 398 
Ward (H. B.), The Influence of a Power Dem in Modifying 
Conditions affecting the Migration of the Salmon, 


346 

Ward (Dr. W. P.), [death], 801 

ae (C. W.), Size in Relation to Internal Morpho- 

3), 558 

Wardi 515 A), cree professor of zoology in Manitoba 
rc 

ve Molen d Investigation of a Meroury-Thallium 

olecule, Wr 


e D enl oe in Spiders, 964 


Washburn (Prof. F. L.), [death], 142 
Wi (H. 8.), Mary G. Keyes, Basalts of the 


Islands, 298 
Wasserfall (K. F.), Periodic Variations in Terrestrial Mag- 
Wa in (G.), The Genergl of some Differential 
anon of Mathemati udi hysios, 695 
Waterhouse & T.) The Extinction of the Passenger 
Waters Ww. A), Sppointed a Tooturer Iu ohemistzy in 
Dham University, 130 


_ Watkins (H. G.), Glaciers of Edge Jsland, Spitsbergen, 


@ 435 È 
n ° 


K.), elected an honorary member of the m * 


Nature, 
Angus 11, 153] 
— 9. 


bares bes Bons (Electro-medical). Ltd., Apparatus for 

t, 1035; A for Use with 

hd Maal X-ra bes, 845 ; M Hot Cathode Tube, 

„Watson (Prof. TA X. 8.), P tology and the O of 
Mer rigin 


Wa (Prof. R. W. ) elected & member of the 
thenwum Club, 598 
Wataon (8. W.), and M. C. Henderson, The Heating Effects 
of Thorium and Radium Products, 304 
Watters (B. D. H.), Selection of Ultra-Violet Lamps for 
Home Use, 641 
887 


Watta (Miss Florence t to Desde Galery 
ormula for Geodesy, 78; Figures 





Wavre (R.), A U 
of rium of & Hes Fluid Mass, 6057; 
The Deviation from the Vertical with Depth, 604; 
The Heterogeneous Fluid Mass in Rotation and 
Geodesy, 78 

Weatherall (R.), Science T in Schools, 572 

Weaver (Prof. J. E.), Praines Tree Growth, 149; and 
W. E. Bruner, Root Development of Vegetable Grope, 


58 
Webster (T. A.), and R. B. Bourdillon, Activation ot 
we 180° O., 502 
Westen (De, wW. L.), The Hall Effect in Iron Crystals, 


Wedsbind (R.); Silurian Corals, 727 
Weidemann (Prof. E.), [obituary], 875 
Weidlein (Dr. E. R.), re-elected president of the American 
Institute of Chemical 111 
MOM. AE and R. Forrer, New Measurements of the 
Moments of Iron and Nickel at Low Tem- 
IS tures, 738 
Wel nup E MC C RM 
euh gin cud J.), resignation of the chair of naval 
itecture át Co 402 
Welch (M. B. ) Some Mec of Australian 
, with Notes on the 


Weldon (Mrs. Florence Joy), conferment upon, by Oxford 
University of an honorary degree, 262 

Weller (E. P.) appointed university lecturer in estate 

t m Cambridge University, 439 

Wols in .), Effect of Potasstum on Invertebrate Muscle, 

Weraiok. (B.. The Applications, Properties, and the 
Methods of Doposition of Chromium, 419 

West (C. J.), E. L. Risher, Industrial Research 


Laboratories of the United States, including Consult- 
ing Research Laboratories. Third edituon, 409 


West (late Prof. G. S.), A Treatise on the British Fresh- 
water Algm, in which are included all the Pi ted 
Protophyta hitherto found im British waters. 


New and revised edition in great pert rewritten by 
Prof. F. E. Fritsch, 614 
Wean (Prof. D.), Conceptions of God in West Africa, 
WwW Phragmén, and Negresco, The Iron-Chromium- 
‘bon System, 847 
von Wettstein (Prof. R.), elected a oo nding member 
of the Botanical Society of Amierios, 886 


' Wheeler (E.), The Manufacture of Artifloial Silk: with 
Special erence to the Visoose Process, 739 
Wheeler (Eron R V.) and D. W. Woodhead, Miners’ 
Whi n (Prof. R.), Bome ta with Electrons 
through Fme Slits, 522 
Whipple . J. W.), Units of , 355 
(Dr. c. P.), The Principles Patho » 183 

bie tice -) Bome Factors in Rock Metamorphiam, 
White (Dr. L C.), [death], 142 
Whitehead ( with % Preface by E. B. Wedmore, 


Dieci S edited wia ; Electrical Discharges in Gases, 

162 

Whitehead (T. H.), and T. m with Contributions 
by Dr. T. Robertson, The Geo of the Southern 
Part of the South Staffordshire d (south of 
the Bentley Fatilts), 132 o e 

Whitney (Prot? M.), [obituary articlé], 27 e 
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Whitteker (Prof. E. T, Prof. H. A. Lorentz, 200; The 


e Influence of G@revitation on Electrio Phenomena, 41; 
e The Influence of Gra*itatioa on Electromagnetic 
Phenomena, 1022; The ani 
Theories of Light, 471; and Prof. G. N. Waigon, 
Course of M orn Atala ; an Introduction tb the 
General Theory of Infinit Processes anne 
Fundtions ; with an Account of tbe 
scendental Functions, 417 


c DE E : or the Future moya 534 
£R. ), [death], 506 


. 
Wiemer (Dr. B. P.), Tho Ovariatietlormpne, 498 
. C. 8.), awarded a prem»m by the Institution 
aval Arohi 834 
The Birds êf Chine, 919 
Wilder (Prof. H. H.), T 956 " 
Wilkins (Capt. G. The Arotic Flight of, 681, 722; 


gift of & flag to the Royal hoal Bgeiety, 805; 
plans for Antarctic explora 

Wilkinson (Major G. 8.), awarded the nedal of the In- 
stitution o Autono bale E 648 

Wilkinson (E BW) ek of Theatretig 083 

Willett N^ rci 

Willey ( ), Active litregen, 149, 35? , 


Wille cae j^ Hon. F. V.), elected charman of the 
Brith h Association for the Woollen and 
Worsted Industries, 684 

Williams (A. L.), Locust Kernel Gum and Ou, 814 

Williams (Sir Dawson), retirement from the editorship of 
the British Medical Journal, 28 ; [death], 330 

Willams (E. J.), Some Appligations and Implications of 
Duane’s Quantum Theory of D ; Spatial 
Distribution of Photoelectrons produced by X-rays, 


134 
Williams (Dr. F. X.), Animal Life in a Philippine House, 
988; Studies in Tropical Waspa, 726 š 
Wiliams (G. C.), [déeth], 624 


Wallies (B.) Sporangial Variation in the Osmundaces, : 


Walls (Prof. B. H.), A Naturahet in the Guiana Jungle, 


Witlmsvson J. F.), Furunculosis in the Balmonde, 485 " 
Wilhameon (J. W.), Industrial Research Laboratories, 409 ° 
Willst&tter f. R.), elected a foreign membeg of @he 


Royal Bocisty, 1 36 
Wilman (C. W.), A Manual of Automatic Telephony, 240 
Wilson (A. H.), arated a Sethe prire Cambridge 
Univermty, 481 
Wilson (Prof. A. H.), A niso Hydron Moleon Wave 


Equation, 804; The Ioniseé H Molecule, 304 

Wilson (Prof. E. B.), awarded the ean gold medal of 
the Linnean ao 767 
Wilson (F. P.) a Taine a Shakespeare’s London, 368 
Wilson (Prof. ‘A Emission of Light by Flames 
secant Sodium and the Absorption of ight py 
apour, 264; The Saha 

petals of Flames containing i E Metal 


Vapours, 404 

Wilson (Dr. J. M.), God is Love. Cu this ba Erde dg An 
Old Man's Meditations, 534 

Wilson (M.), and Miss M. J. Y. Wilson, The DutcheElm 
Disease and rts Occurrance’in England, 656 e 

Wilson (W.), rael and Wave Mechanios, 483 

Wilson and Cadman, m the Mydgipxos, 900 

Wilton (J. R.), A Series of 
with the Lattioe-pomta ot an Se Danae Elipsoid, 
969 

Winans (J. G.), The Band Spectrum of Metoury sxcited 
Dre Pigh Erequency Diachargo S68 


Winterstein’s Alkaloidę : dine Morfographie der 
naturlichen oem Zweite neu esca inr x un 
wn Dr. G. Tri Teil, tk . 

Wieler (Dr. C.), Ha Bomatology, 476 

Witherby (H. F.), A Transatlantid te 1033 € 


Wolf -» Max), elected an rr d mefübdr of tite 
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Womersley (H.), British Species of Protura, 098 
Wood (B. J.), and Dr. E. K. Rideal, The Photo Bromma- 
tion of Hexane, 1» 
(E. Humidity Teat Equipment, 186 
‘<Prot. s W.), actors whieh determme the Oocur- 
perse, of E Greeti Ray, 501*; and Prof. F. W. Loomis, 
* cited Iodiné Bands with Alfbrnate Misemg 
Seay 38 ; and V. Vess, Fluorescence of Mercury 
. Vapour, 418 
Woodward (Ee LL), Oration on re go the Benior 
eProcto of Oxford. University, 
, Woolard Prof. H.), Recent Advanoes m Anatomy, 385 
. Lẹ, Discoveries at Uy, 110, 381 
wWorledas (Ma r J. P. G.), Deviation of Wireless Waves 
aba aatia 


Wright (W. H.), vi "ils h of rae Gbalnéd at 
the Lick P Ra ai lupa , 200; appointed 


s George Darwin lecturer of yal Astronomical 

"S Society for 9028, 295; & gei H Draper 

e. medal of the U.S. National Academy, 805; Planetary 
n Photography, 962 


Wrigley ( (A. G.), hah Eocene Molluses, 485 
(0. R.), The tio Behaviour of Ozone, 280 
Wulf (Prof. T.), Lehrbuch der Phymk, 316 


Wyse-Chodate(F..), The bihty to the Animal of 
the Parasite of FungSid Mycosis, 657 
e . 


X., On Experimental Growth tn situ, 576 


Yamamoto (I.), A Probable Meteoric Display, 881 
* ‘Yamasaki (Prof. N.), The Origin of the Japanese Earth- 
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Yardley (K.), An X-ray Study of some Simple Denes” 

* of Ethane, 1 and 2, 198 2 

Yasuda (M. Estimation of Gold and Silver in fea 

Y Mr OM British pisce ; 
[o (Dr. 0. M.), Britis iatiort 
t Barner Reef, 21 

Yoshitake (8.). Carslaw's Furie EK y'üsü oyobi Selabun Ron, 

88 


Young (F. 8.), Science Teaching in Schools, 454 d 

Young (L. C.), The Theory of In tion, 54 

Young (Prof. 8.), The Boii cinta of the Normal 
Paraffins at erent Preesuree, 522; The seventieth 
birthday &nd work of, 1028 

Zonngiusbaid (Bir Francis), Life in the Stars: an Ex- 
pones n of the View that on some Planets of some 

exist Beings higher than ourselves, and on one 

e a World-Leader, the Su Embodiment of the 
Eternal Spirit which animates the Whole, 200 
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T. Kuwata, 553; The Re iion of, from Solution 
in Petroleum Spirit, F. W. Toms and C. P. Money, 
814; The Use of, 594; m Motor Spirit, appointmeht 
of a Committes on, 540 

Leadership, Science and, 288 

Leeches on Fishes, D. H. Thompson, 599 * 

Leeds Univermty : Report for 1026—27, 731; bequest by 
F. C. Clayton ; by Mims nene Watè and mister; 
additional grant by the Clothworkers' Company, 887; 

ent of Textile Industries, Researches m the 
Colloidal Character of Wool, 120; Report on Adult 
Education Work, 001 
Leid y Joreph, Memoriel Award, awarded to Dr. H. A. 
bry, 768 

Leishmania troptoa, The Exit of, through the Proboscis of 
Phiebotorms 4, Dr. B. Adler and O. Theodor, 282 

Length, The Standard of, A. Pérard, 222 

i: oxa, The pathetic Nervous System 
of, Penelope M. Jenkan, 

Leprosy, A New Remedy for, Bir Leonard Rogers, 881 

Lethal Factors in a Grass, T. J. Jenkin, 1084 

Lichens, Gonidia of, New Researches on the, O. Jaag, 657 

^ Lafe, The Quest for, 978 $ 

Light: F. Bray, 287; V. T. Saunders, 287; and Bigti, 
Bir John Parsons, 94; T. Smith, 242; Sir J. Her 

- Parsons, 248; Dr. W. T. M. Forbee, 457; Prof. H. 
Hertndge, 616; Dr. F. W. Edridge-Green ; T. Smith, 
706; Curve of a Variable Star, A New Method for 
Determining the Form of the, G. Tieroy, 78; ina 
Wedge, The Interference of, F. L. ot. 405; 
-Quantum, The Im Moment of the, A. E. Ruark 
and H. C. Urey, 230; Scattermg, A Change of Wave- 
length in, Prof. C. V. Raman, 610; at Critical 
Opelesoenoe, Y. Rocard and M. Ponte, 748; by 
Individual Particles m Smokes, H. P. Walmaley, 103 ; 
Short Flashes of, Mechanical Production of, J. W. 


Beams, 868; The Emismon of, by Flames contaming | 


Sodium and the Absorption of Light by Mercury 
Vapour, Prof. H. A. Wilson, 264; Thoripyý, The 
Physical Basis of, Prof. F. Ll. Hopwood, 625; -Year 
versus Parsec, Dr. H. D. Curtis, 789 

Lighthouse Work, Gas-filled Lamps for, 478 

Lamnology. Recent Advances in, K. M. Storm, 41 

Line-integrals of the Diurnal Magnetic Variations, On, 
A. T. Price and Prof. 8. Se anes 989 

Linneus, The hundred and fiftieth anniversary of, 67 

Linné à Jussieu, De : Méthodes de la classification et idée 
de série an botanique et en roologie (1740-1790), Dr. 
EH. Daudin, 85 - 

Linnean Boeiety of London: award of the Linnean gold 
medal to Prof. E. B. Wilson, 767 ; election of officers, 
879 ; election of T. G. Halle, Prof. A. Harper, A. J. E. 
Lonnberg, T. W. Va and Prof, F. Zschokke, 805 

laquid: Stara: Dr. J. H. Jeans, 173, 270; Prof. A. 8. 

i n, 278; and Atotnic* Volume, Prof. A. 8. 
Eddington; Dr. J. H. Jeans, 496; Fuel from Coal, 
D. Brownbe, 645; Sulfhur, The Tem ture of 
Transformation of, into Viscous Sulphur, P. Mondain- 
E Monval and P. Schneider, 694 

Ylaquids: Constitution of, same New Experimenta, Prof. 
H. B. Baker, 507 * e 

Liquorice Mase, The Examination of, P* Housergan, 814 
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Laver: Extract, BDH? Britigh Drug 
877; Fluke: 4 Paramte of the 
à B. Butler and J. J. O. Buckle, 
: FR 06086; in Perttinous Ángonia, 4010 ‘ 
i Univermty: im conferment of hago 
octorates, 519 ; earth anniversary of the, S11 
"Living: Mattes,” Structure amd Development of the, 
Prof. Fa Vejdoveky¥, 610; Machinery: Stx Lectures 
delivered before a ‘ Juvenile Auditory’ 
Institution, Christmas 1926, Prof. A. V»#Hill, 814; 
Organigms, Intimate Association of, Prof. Doris Macy 
Kimnon, 808 
ivi e Collegé, ‘ Commemoration Day,’ 1981 
Lleyn (Carnarvonshire), Th4 Pre-Cambrian Complex and 
Associated Rocks of South-wegtern, O° A. Matley, 
with a chapter on the Petrology ef the Complex, by 


Houses, Ltd., 
of the, Prof. 
E Diseaso of 


e E. Greenly, 488 


echanical afd Anmmal, Sem Modes of, A. 
Mallock, 541 

Locomotive-God, The, W.*E. Leonard, 788 

Locust Kernel Gum and Oil, A. L. Williams, 814, 

Locusts and Grasshoppers, B. P. Uvarov,31 

Loganthms and Anta- i A Graphic Table Com- 
bming, A. Lacroix and C. L. Ragot, 276 

London: and Londoners, 985; Mathematical Society : 


bequest to, by Lt.-Col. A. J. Cunningham, 840; 
S Toceodings of the. Second ion. Vol. 28, $60; 
School of Hygiene and ical icine, order 


~ of the, for microscopes to R. and J. Beck, Ltd., 596 ; 
The Earher Inhabitants of, Prof. F. G. Parsons, 935 ; 
Univermty: M. E. Delafield appomted profeeeor of 
chemistry at the London School of Hygiene and 
Tropical Medieme; conferment of doctorates; Dr. 
E. t Kennawey awarded Wiliam Julius Mickle 
fellowahrp, 220; B. Ashmole appointed Yates prp- 
fessor of archeology; Prof. R. Robmson SPORE 
professor of organio chemistry at Unrversrty College, 
402; conferment of doctorates, 430; new statutes 
for the, 445 ; award of Keddey Fletcher- Warr student- 
to Dr. G. F. J. Temple and O. P. Snow, 481; the 

title of Prof. C. E. Spearman ahanged to that of pro- 
feesor of peyohology ; conferment of title of assftant 
rofessor of mechanical engineering on B. J. Lloyd- 
ans; conferment of doctorates; award ef the 
Petrie medal to Sir Aurel Btein, 519: Dr. W. W. 


Jameson 

London ool of Hygiene end Tropical Medicine ;e 

Dr. E. E. Turner appomted reader m cherBist!y at 

Bedford College ; conferment of the title of reader in 

physical chemistry on Dr. 8. Sugden, 556; Report of 

the Princi 812; Dr. CO. B. Fawoett appointed 
professor of economio geography at Uniyersity College ; 
title of professor of experimental pathology conferred 

Dr. A. Leitch and that of reader 1n pathological 

chemistry upon Dr. C. R. Harington, 848; Dr. G. 
Hadfield appomted professor of pathology at the 
London fohool of Medicme for Women, Dr.’ P. 
Hartley appomted professor of biochemi at the 
London ool of giene and Tropical Medicme, 
848; confermemt of the title of reader m physica on 
Mise M. O. Baltmarsh, 924; conferment of doctorates, 
967, 1038 ; award of uate travelling stud 
ships to H. L Andrews and eD. M. Robinson, 1085; 
fir Gregory Foster elected Vice-chancellor; Pré@f. 
Andrade nf oe Quain {fosser of phymcs ate 
University College, 1038 ; College, Annual Report, 887 

Long Cham Compounds, The Structure of, ÉgHenderson, 
905 . 

Longitudinal Wave along a Rod, The, 8. Rey, 733 

Lotoflavin, eto., A Synthems of, N. Cullinane, J. Alger, 
and Prof. H. Ryan, 1042 

Loud Speaker, A new, 144 

Loutreul Foundation of the Bgris 
The, 118 

Low Temperature 
Bornstem, 356 ; 
35? 

Lower: Carkpniferous Rocks of the Menpan Region of * 
Carnarvonshire, The, E. Greenly, 41; Sgw of Oati™, 
Movements & fhe, during Masticatson, E& Riehm and 
E4A. Guggenhaim$8357* " [| . 


Atademy ff Sciences, 
e 


Tar, The Constituents off Prof. E. 
P3. G. T. Morgan and D. D. Pratt, 
e 


appomted B ier of public health at the e 
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Lubaantun, T. A. Joyoe, m Clari afid J. E. Fea ei 
Lucretius, Prof. D’Aroy Thom 
Luoretius’s Anticipation af Mendelin Prot R.O. MqLean, 


749° 
Lr ipus Gas, ity of a, and the Emision of Light 
by Atoms in Me Pio Ritten, Pro. 5 Venkatesachar, 

6 

bcn orton, The g = 

and F op e ora 800; 
I e EE ial Reference to the 
Archéponiophore and 8 ,9V. T. Saxton, 845 


fury ion Vir Can Uiriet, - Bioe 8, 208 
of, to the Virus of Yellow 


alt 
gO kage W. lards, and J. Laigret, 559 
Fisheries of, 887 


Mea i in the Dordogne, A. Viré and l’Abbé 


regent igre 
Meg lene inso Ont MoMop of tis, W. J. Luyten, 


Ma P Suares, pe eG ne lied to the 
eis Stone Major J. C. Bursott, 57 $7, 173, 985 


Magmatio Augite, Change of the Parameters of, A. Brun, 
Magnesit and ZinggTho Constitution of the Alloys of, 


Maghotio: Declinati8n Tables for the Mining Industry, 
990; Detection of Minerals, Dr. L. Palazxo, 258 ; In- 
duotion, D. Graff, 607; Materials, Properties and 
Testing of, T. Spooner, 240; Measurements: W. J. 
Rooney;-D. Stenquist, 601; in the Allier and the 


-de-Dóme, E thias, 851 ; in the East of France, 
Gibault S rene P. , 559; Ocean Surveys, J. P. 
Ault, 473; for the Detection of Faults in 


* the Olonne of Aie J Jing and P. Geeta, 890 ; 
tatory Power, Research on the Thermal Variation 


oi theo eto., H. Ollivier, 814; PH Sede d 
nde, 553 


89 
m, L. J. Stadler, 659 
of Nations, Second 
rb of the, 75 


logical and qom pear id icai 
F. E G. Van Loon, 766; Peninsula: 
dd donar Trees of the, Dr. y. W. Fox- 


was Ptb 


worthy, MIT Ethno and Archmology of the, 
s Papers on the, I. H. N. 380; Resins and the 
Trade, H. , 053 
Malpighi, (1028. 1884), T. E. James, 358 
“Malta Fever ^, of name for, 179 
Maltese Oart-Ruts, e, Miss A. Murray, 297 ; Prof. 
Zammit, 500 


Mammals and Man in the Transvaal, Prof. H. F. Osborn, 
672 
Mammoths and Man in the Transvaal, Dr. R. Broom, 324 
Man: and Apes, The Evolution of, Prof. H. F. Osborn, 336; 
Early: and Civilisation, 567 ; Footprints of, D. A. 
Maakenaie, 587; God, and Immortali : Thoughts on 
Human Progress, Bir James George razer ; revised 
R and edited: the &uthor, 855 
: Geo cal Association, Journal of the, No. 1, 


216; Uni Y, Impending conferment of honorary 
doctorates, 

Manitoba A asy R. A. Wardle appointed Professor 

e of x00 m; 967 

Mannar, G Biology of the, Dr. F. H. Gravely, Dr. B. 
Sundara fia! and others, 518 

Mannooellhlose, The Acetolymis of, G. Bertrand and J. 
"Labarre, 158 

Manual , he Nature of, and its Relation to 
Vecational f. T. H. Pear, J. N. Langdon, 


and Heine M» Yo, 778 e f, 1: UE 
m Eae Woni on Mercator Promos on, by lodonus 


p ba Amsterdam, 
E HeawaPDd, 379; thor 
Fordham, feotná o edition, 991 A 





History, Films, 
£ Handbook for Teachers? Fir Herbert rien @Motalix X-ray Tuben DR 


Nat 
gross Tr, 1088 U 
Marine : Tho Release of Fres Iodine in, P. Bangoarf 
134; Biol in Caylonese Waters, 261; and 
their Relation to Marine Construction on the aooe 
Coast, 882; Faunas of the Mediterranean 
Seas, The Suer Canal in to the, 249; bn 
, Prof. C. Je Hawkes, 
Mere College Natural Elistary Society, Report of 
Marmot’ P in U.S.A, 968 . 
Marquesas The of the, L. J. Chubb, 777 
Mars and Jupiter, Conjunction of, 1033 ^ 
Marsh Gas from Planta, Prof. A. Findlay, 58 
Marshall Islanders’ Charts, Sir H: Lyons, 883 
Martensite, Two kinds of, Prof. K. &nd 8. Bekito, 
744 
‘ Maté, The Sapécage of, and the Presence of Fermentas in 
Ilex paraguariensis, R. Ohodat and A. Senglet, 694 
Maternal Mortahty, Circulars on, 769 


Mathematical : phy, Prof. A. H. Jameson and 
Prof. M. T. M. by. VoL1: Elementary Survey- 
ing and Map E ection, 277; Physics, Operational 

* Methods in, Dr Jeffreys, 451; Statistica, Prof. 


Ma: roan ela ieee ne f, Engineering, 

thematios : A Po of, 982; of 
The, Prof. R. E. Root, 818 

Mathématiques, Histoire dee, W. W. Rouse Ball. Édition 
fran revue et & tée, traduite sur le troisérme 
édition par Lieut. L. Freund. Tome 1, 932 

Maya Cities : A Record of Exploration and Adventure in 
Middle Americe, Dr. T. Gann, 380 

-Mayas, The Ancient Astronomy of the, Dr. H. J. Spinden, 
147 

May-fliss of India, The, Dr. B. Chopra, 551 

Mechanical Quadraturea, The Convergence of, in an 

Infinite Interval, J. Ohokhate, 442 

Mechanics: Theoretical Statics and the Dynamics of a 
"Perticle, Prof. W. D. MacMillan, 204 

Medical: Eduoetion, Methais and Problems of, Series 8, 
155; Research Council, Report of the, for the Year 
1026. 1927, 800; Trials, Some Famous, Dr. L. A. 
Parry, 241 

Medicine, Éxperunental, An Introduction to the Stud oh 
O. Bernard. Translated by H. O. Greene. Wi 
Introduction by Prof. L. J. ; 
quy of, an Enga into the Influence of Folk 
Lore u nur on of Beientiflo Medicine, Dr. 


D.M 

Meifod, Montgor: The Geology of the District 
around, , 889 

Meiosis, Chromosomes i in, Youngman, 844 

Meldola Medal, presentation of the, to Dr. J. H. Quastel, 
511 

Mendelian Genes and Development, E. B. Ford and Prof. 
J. B. Huxley, 397 

Mendelism, Lucretius’s Anticipation of, Prof. R. C. McLean, 


, Directing, Dr. F. Aveling, 168 
oride of Standard Purity, Luminescence of, 
Prof. J. K¥epelka, 457 
Mercury : and the Jovian Satellites, Observations of, M. 
Antoniadi, 183; Arc Converters, Large, 727 ; in Con- 
taot with Air, ‘The Hleotro-Oapilary P 
G. Colange, 186 ; Jets, 
Phenomena exhibited ab their Tmpaot with Steel and 
Glass, W. O. Baker, 814; - i 
gation of a, R. K. Wi 
of: Lord Rayleigh, 1 ; 
oy Diacharge, J. G. irian ; 
842; The Recent Transit of, Dr. 


of, 


RC 
B. “Boss, 550; Various Spectra of, M. Ponte, 606 ; 
Vapour, Fluorescence of, Prof. R. W. Wood and V. 
Voss, 418 
Merseyside Bociety, Annual Report and Pro- 


ceedings 8e 
Mersey Tunnel, New, Geological Features of the, Prof. 


Sinton Mead. f proparing Thin, Dr. C. Mueller, 431 
Metal Method o u 
"ow aw with, Watson and 
Bona aise , 

*. 
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Motals : and Alloys, The Behaviour of, during Hot-forging, | Miseissrppi Floods, The, g. C. Frankenfleld, 149 


. L. Kent, 442; Oold-workmg of, Denmty 
. wet by the, H. O'Neill, 442; Friotion of, © 
? ectromotive Force of, A. Lafay, 805; in Biological 


Materxl, De mation of Mmute Quantities of, 
H. B. Taylor, 1, 122; Bostitute of: Journal of 
the, Vol. 38, 828; Dr. fV. Rosenham elected ident 
of , 384; Paseve, F. er and E. NAbrmg, 222 ; 


Soff and Eutectioe, The Hardness and the Cold- 
working of, F. ves, 442; The Photo-electrio 
Properties of Some, in the Soft X-ray region, L. P. 
Davies, 1042 
Metaphysics : and Modern Research, I. C. Isbyam. With 
troduction and Introductory Essay: The Quest of 
intual Truth, by L. Zangwill, 980; Phymoes and, 
. W. L., 984 
Meteor: Bright: from Halley's Comet, 769; on Feb. 3, 


W. F. Denning, 220 ; ere 00 dA 3, W. E- Deonmng, 
113; Showers of April and Early May, W. F. Dennmg, 
725 


Metoorio Display, A Probable, I. Yamamoto, 881 

Meteorological Thstrimenta, Catalogue of, O. F. Casella 
and Oo., Ltd., 601 

Meteorology, D. Brunt, 668; Correlation Coefficients im: 
E. V. Newnham, 421; Dr. R. A. Fisher, 712 ; ual 
of, Bir Napier Shaw, with the assistance of Elaine 
Austm. Vol. 2: Comparative Meteorology, 931; 
World, Prof. V. Bjerknes, 931 

Meteors: A Shower of, 640; and Skjellerup’s Comet, 
W. F. ing, 007 ; Bright, W. F. Denning, 147 

Methane, The Molecular Structures of, J. K. Morse, 735 

Methylene Blue, The Penetration of, mto Living Cells, 
Matilda Moldenhauer Brooks, 346, 720; Dr. i 
Irwin, 989 

Mexican Architecture of the Vioe-Regal Period, W. H. 
Kilham, 168 


Meyer, Frank N., Modal, presentation of the, to H. N. 
Ridley, 473  . e 
Micas containmg Fluorins; The muay af by means of the 
X-rays, C. ngain and L. Graber, 851 
Mioro-Celorimeter, A, B. Lipeett, F. Johnson, and O. 
Maas, 1035 
Microbes, Lee, Prof. P. G. Ch ntier. Aveo un atlas de 
d W.K paese i 
an . Ko i, 851 
General, Laboratory Manual in. Third 
edition, 9 


Microcline without maoleg, The Application of the Methods 
of Federow to the Identification of, M. Gysin, 657 
Miorooreecometer, The, Normal Type and Unrversál Type, 

8. C. Guha, 927 
MSRP A New Reflex, Lt-Col. J. V. Ramsden, 
224 


Microscope : A Pathological, R. and J. Beck, Ltd., 845; 


Projection Ap tus, Simple, J. F. Marshall, 687 ; 
Technique, T. Thorne Baker, 209 

Mikrobiologie, theoretische, Vorlesungen uber, Prof. A. 
Rippel, 132 


Mildew on Cotton Goods, G. Smith, S08 

Milk, Fata of, Action of Cold on the, G. Quagliariello, 658 ; 
Pasteunsation and the Tubercle Bacillus, L. J. Moan- 
well, 518, 712; Sugar, The Synthems of, A. Pictet 
&nd H. Vogel, 406 

Milton and M. 8ciance, C. L. Barnes, 831 

Mineral Colloids, Action of, on Normal and Byphilitio 
Blood Sera, R. Douris and J. Beck, 778 

Minerals under the Microscope: The Determination of, 
with Special Reference to the Interpretation of Inter- 
ference Phenomena, Dr. J. W. Evans, 980 

Miners’ Lamps, Prof. R. V. Wheeler and D. W. Woodhead, 
223 


Minimum Proper Time, On a, and ris Application, Dr. 
H. T. Flint and Prof. O. Wa Rithardson, 264 

Mining: and Metallurgy, Institution of: award of the 

gold medal of the, to BireAlfred Mond, 549; presen- 

tation to, of a portrait of Dr. W, G. Miller, 916; 

resentation of the gold medal to "Bir Alfred Mond, 

17; Institute of Scotland, Jubilee of the, 878; 


Subsidence, The Reports of the Royal Commission on,§ 


0. H. Bailey, 170 i 


Mitochondria m ma tion of Cenals, Enzymatio 
Ennotaon of, E. 8. Hornmg and AeH. K. Petrie, 157 
Mhemotropimm : Persistence tendency m Remdinberpg, 
Dr. J. H. Kenneth, 423 . © « 
Moderntam: The Way of, and Other Essays, Rev. J. F. 
Bethune-Baker, 300 . 
Modern Thowght, 489 . , 
Mohenjo-daro, Sind, Prehistorio Animal Remains from the 
Ancient Indian Crty of, Major R. B. B. Sewgil, 346 
Mojave Desert, California, Late Tertiary Faults iy 
the, D. F. Hewett, 658 e 
Molecular: Dissynfme de ent on Restmoted Rota- 
tion about a Single Li , W. H. Milla and K. A. C. 
Elliott, 78; Btruoture m Bolutigg, O. R. Howell, 259 ; 
osition in the Cycloheptanederies, M. Godchot 
š and . Cauquil, 448, 778; Velocities, Conditions 
of Excitation, and Ptobability of Transition in a 
Degenerating Gas, E. Persico (2), 779 
Molybdenum : Addrtional fines m the K-series of, and the 
Natural Breadth of Spectrum Lines, B. Dgvis and 
H. Purks, 785; Sulphides (1) N. P. vano and G. 
ori, 658; (2), N. Parravano and G. Malquori, 604 
Monaoo, Grotte de l'Observatoire à, Prof. M. Boule et 
L. de Villeneuve ; Les Poissons, les Batracans, et lea 
Reptiles dans l'art uatern&ird,H. Breuil et, Comte 


R. de Baint-Périer, 1012 . 
Sheppard and R, L. 


Monomolecular Films, Dr. 8. B. 
Keenan, 982 

Mont-Revard, The Climatological Observatory of, d'Arson- 

à yal, Bordas; and Besson, 486 

oon, Colour Photography of the, F. J. 997 

Mosquito Surveys: A. Handbook for Feri taht 
Anti-Mosquito Field Workerg M. E. Macgregor, 386 

Mothers : The, A Btudy of the Ori of Sentiments agd 
Institutions, R. Briffault, 3 Vols, 128 

Motion: of a Runner exerting a Maximal Effort, The 
Equation of, C. H. Best and Ruth Partridge, 1005 ; 
Pintares, Talking and Synchronised, W. H. Bristol, 


Moulds, Development of, The Cam: tave Energy Yields 
of Various Glucides m, L. de Garo. 443 . 
Mount ere Notes from, Major R. W. G. 

n, » 
Mouse, Gonads of the, RD and Morphology of 
the, part 2, Dr. F. W. R. Brambell, 157 


Mucor spinosus (Zygorkynchus spwnoous),  Influenoo ofe 


Radium on the Production of the Zygosfores in, 
A. and R. Bartory and J. Meyer, 814 

Muoors, Sexes in, The Biochemical Differences be 
Sophia Satina and A. F. Blakealee (4), 890 

Muller Hot Cathode Tube, Watson and Sons (Eleotro- 


Medica n , Ltd., 1000 . 

Müller-Pouilets Lehrbuch der Physik. Elfte Auflage. 
Hera ben von A. Eucken, Q. Lummer, E. Waetz- 
mann. funf Banden. Band 5: Ph der Erde 


und dee Kosmos  (einsehl.^ Relativitatetheorie). 

Zweite Halfte: Physik des Koemoe (emsobl. Relativi- 

tatstheorie). Hera ben vorf A. Kopff, 824 
Muscular Movement in : the Factors Govern 

8 and Recovery from Fati Prof. A. V. 81 
Muscle Call Rôle oj Oxidation in Minn 

Dynamic Equilibrium of the» Prof. A* V. Hill, 1005; 

Factors determming the Maximum Work and tfe 


Mechanical Efficiency of, PrBf. A.eV. Hill and W.e* 


Hartree, 1005 ; Twitch, The Absolute Value of the 
Tsometric Heat Coefficient TUH in a, and*the Effect of 
Stimulation and Fatigue, f. A. V. 10059 
'Twitches: The Absence of Delayed Aaferobio Heat 
in a Series of, Prof. A. V. Hill, 1005; The Reso 
Heat-Production in after a Series of, Prof. 
A. V. Hill, 1005 re . e 
Mushrooms and Toadstools: «i Aceount of the more 
common Edible and Poisonoys Fungi of C&nada, 
H. | hee ti and y. 8. Odell, 708. s 
Music : e Effecta of, a series of essays, edited by Dr. 
M. Schoen, 381 d $5, toe 
Mycetozoa, Sexuality in the, Wilson and Cgdman, 909 
Mycology, Academic, 742 . 
Myoorr! , Biolkgical Signiflognos ghek Masui; Prof. 
L.~Knudsen, 114 4 " e 1 : 


. 
, 


e. 


. 'The 
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Myothermio Re Prof. A.V. - 1005 


Mysterious Kundalmi, The (thes p bags of the 

(Hatha) Boga, to our presqnt 

E know uh Western ndtomy and physiology), 
* 


Mystic Rose : The, "A Btudyvot Primitive Marriage and of 


~ Primitive Thought «in ite E. 
S aad 


Bearing® 
New edition, ie and 


k 2 Vols. 
e* e. 
Artesian Water in the Gneiss Formation } 
of, Dren. , 253 
Naph Chlorination $f, The, Ferrero and R. 
Wunen , 193; Derivatives. An X-ray Inveetiga- 
. tion of the trmobure of game, J. M. Robertson, 969 
National Physical: Laboratory, rb of the, 878 p 
ancil, Washington; Bulletin No. 59, 511 
Natural : in the Population, The Distribution 
of, and the Need for a N: 8 Dr. 0. J. 


Bond, 291; Steam Power Developments at erello, 
ters of, Bir George Newman, 1016; 
Rt. G. Lene Fox Pitt, 748 
Birgebnisse der. No. 6, 511 
Naval Architecta. ion of, Lord Wester Wemyss in- 
it&d P of the; award of premiums to 
H. J. R. Biles and W. O. B. Wigley, 334 
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Chemistry as a Career. 


‘GREAT deal is being said and written at the 
present time about the teaching of science 

and the prospects of careers for trained specialists 
in its numerous branches. The serious teaching of 
soience is no longer confined to & few achools, fot 
it is now widely accepted that even the properly 


educated layman should possess some knowledge ' 


of the general principles of physics, chemistry, and 
biology. -An indication of the educational trend 
may be.discerned, for example, in the recent pro- 
vision of magnificent laboratories at Clifton College 
(NATURE, June 11, 1927, p. 871), and in the curri- 


e 


*, 


cula of the remodelled City of London Schpol, in * 


which “ general science, including biology, will be 
taught on the classical side, physics-with-chemistry 
on the modern side, while on the gcience side 
limited specialisation in physics, chemistry, and 
biology will be possible " (NatuRB, Dec. 24, 1927, 
p. 936). 

Although, apart from Sedan conflicts between 
the olaims of physical and biological science, it may 
be comparatively easy to cater in the secondary 
schools for the future laymgn in gcience, the 
potential specialist presenta a difficult probleme 


to headmasters and parents. At what age can a g 


boy’s aptitude for a particular branch o ce be 
judged ! How is he to be enabled to dem 
that aptitude? How far should he be allowed to 
specialise at school in the field concerned? To 
what extent can & would-be specialist im science 
count upon a satisfactory career $ These are fome 
of the more insistent Questions which prees for an 
answer; and we may briefly consider therh in fhis 
place, particularly én so far as they afit the pro-e 
fession of chemistry. . © >œ 

The provision of answers to the first two bf them 


te" 


2 * os * 


is a matter for the secondary schools ; for, given a 
repson&bly broad basis of secondary solide eduda- 
tion *n science, €here should be little difficulty in 
diagnosing aptitude hefore the boyss riy to enter 
thp university. s 

Coming to the third query, and focussing atten- 
tion upon chemistry, we cannot &cape the impres- 
sion that, there is a ourrent terkenoy in certain 
secondafy eohools to carry specialisation very far— 
perhaps too fare—With apt pupils. This tendency, 
in turn, appears to be largely a response to tht 
increasingly difficult examination papers which 
determine the award of entrance scholarships from 
the schools to some of the universities. The lot 
of the master who is preparing boys for chemistry in 
such exgminations cannot be & particularly happy 
one; for, besides overing the old inorganic field, 
he has to bear ifl mind that the papers may deal 
mainly with physical chemistry; moreover, ex- 
aminers do not hesitate upon odcasion to include 
questions in organio chemistry which might well 
give pause. to a sepond-year university student 
in that special branch of the subject. 

It is not surprising, therefore, that many of the 
precocious specialists who have carried the study 
of chemistry 80 far in a limited time should possess 
little or no knowledge of biology, and that others 
should be regrettably deficient i English, mathe- 
matics, and other fundamental subjects. The 
discovery of a particular aptitude in a pupil is 

o always welcome, and a judicious fostering of the 
favoured subject is essential; nevertheless, at 
school, and in the earlier years at the university, & 
pupil should be restrained from inordinate special- 
isation until he hat secured tlie necessary basis of a 
well-proportioned general education. There is much 
to be ssid for the adoption of a broader test of intel- 
ligence and merit than the specialised examinations 
whioh are now so often imposed upon candidates 
for entrance goholarshipe to the universities. 

. Any query d with the prospeota of & satis- 
factory career for pupils or undergraduates who are 

* inclined to adept cHemistry as a profession is bound 
to raise eompler issues. First of all, how is & 

* satiflffffory career to be estimated 1 Even if the 
simple quotation of a possible salary at a given age 
" accepted as sufficient, the question remains 
exceedingly difficult, to answer. Perhaps the 
greatest stumbling- -blook in & discussion of this 
kind lies in the fact thatechemistry provides a 
multitude of divérse professions rather tha a single 
ehomogeneqas profession. As a minor result of the 
War, fewntelligent Igymen are fix@ly at the present 
day toeoonfuse the so-called ‘scientific chemist’ 
ewith the pharmacist, or apothecary (why, by the 
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way, cannot this Honourable old name be resusci, 
tated ł); many, indeed, might even snooded if 
attaching such distinguishing" adjectived as ‘ aca- 
demio,’ ‘ research,’ ‘ anal¥tical,’ and ‘ industrial,’ 
to the term ‘ chemist.’ However, the vers title of 
‘chemist’ is go misleading in the British Empire 
that the Registration Committee of the British 
Association of Chemists has recently replaced it 
by the term ‘ chemical practitioner.’ 

A preliminary indication of the scope of the pro- 
feasion is afforded by the faot that candidates for 
the fellowship of the Institute of Chemistry may 
qualify in any one of the following eight branches : 
inorganic, physical, organic, agricultural, or general 
chemistry ; the chemistry (including microscopy) 
of foods and drugs, and of water; biochemistry ; 
and chemical engineering. This, however, is only 
the beginning of the olassification. A glance at the 
Journal of the Society of Chemical Indusiry is suffi- 
cient to reveal that an industrial chemist may 
specialise in any one of twenty-three arbitrarily 
selected sections, and many of these sections may 
be subdivided almost indefinitely. Some of the 
great chemical industries centre, indeed, around a 
single material, or & greup of allied materials, such 
as sulphuric acid, alkalis, ceramics, metals, glass, 
petroleum, alcohol, cellulose, cane-sugar, fata, 
paints, leather, india-rubber, medicinal chemicals, 
dyes, explosives, eto. Add to these considerations 
the fact that the industrial chemist— irrespective of 
the particular manufacture in which he is interested 
—may be occupied with any combination of duties 
comprehended under such labels as ‘ research,’ 
‘analysis,’ ‘ control,’ ‘ administration,’ and many 
others, and one begins to realise the innumer- 
able ramifications of the chemical profession. 

It is thus apparent at the outset that this 
profession posseases as many diversities as the 
British Empire, and that it provides scope for 
all sorte and conditions of chemiste. Just as a 
Fijian would not feel at home in Labrador, so would 
a chemist who haa specialised in the alkali industry 
experience a certain sense of strangeneasif required 
to conduct research work on the constitution of a 
new alkaloid. Moreover, it is quite as diffloult to 
legislate effectively for the complex corporation of 
chemists as for the complex racial sasociation of 
the British Empire. That is why chemists, in spite 
of the beneficent aStivities of the Institute of 
Chemistry, are unable jo safeguard the interests of 
their profeasiqn in a generally acceptable manner. 
The Institute publishes, however, & oomprehen- 
sive list of official appointments which are, or may 
be, held by chemiata, under the title of ** Official 
Chemidal Appointments”; and it is specially soon- 
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cerned with the creation of such poets as well as 
With the education and registration of professional 
chemists dompetent to fill them.. Tts 5300 fellows 
and associates represent fnany aspecte of chemical 
science and practice, and they form just as unified 
& professional organisation as is found in similar 
institutions of civil and mechanical engineers or 
_ of medicine. 

` Specialisation is, however, the penalty that has 
to be paid for progress. If, therefore, a young 
man resolves whole-heartedly—in colloquial phrase 
—to ‘take up chemistry,’ his decisions are by no: 


means at an end. Under modern conditions he has | 


to specialise again—this time within the subject, 
and possibly in one or more of the branches reoog- 
nised by the Institute of Chemistry. Eventudlly, 
he may favour academic, analytical, or industrial 
work. In the first contingency—in the absence of 
striking powers—his promotion is likely to be slow, 
and he maybe heading for the forties before he 
achieves even a modest competency. If he succeeds 
in securing & good footing in analytical practice, or, 
better still, in industrial chemistry, hjs progress is 
likely to be far more rapid, particularly if he pos- 
seses adaptability and pensonality. In making his 
crucial decisions he will look for guidance to 
his university teachers, who ahould maintain the 
closest possible touch with the leaders in industrial 
chemistry. ` 

At the present time, while opinion is practically 
unanimous upon the very great difficulty of finding 
openings in chemical industry for men of second- 
class attainments, and for women chemists of even 
the -highest qualifications, there are two distinot- 
currente of feeling regarding the prospects for 
trained men of undoubted first-class ability. 

On one hand, there is talk of a ‘ glut of chemists,’ 
as an aftermath of the War; and there is little 
doubt that some chemista in Great Britain have 
been forced to abandon their profession since 
1918, owing to the difficulty of securing satisfac- 
tory appointments. Communications from dis- 
illusioned or- disgruntled chemists appear at 
frequent intervals in the technioal press. One 
reads of a letter offering a wage of ls. 2d. per hour 
to a graduate with three years’ industrial experience, 
in a distriot.where an unskilled labourer receives 
le. 7d. per hour. A correspondent complains 
(Narcns, Mar. 19, 1927, p. 432) that a lecturer in 
organic ohemistry is paid, at the rate of a dook 
labourer ; another refers to an advertisement in 
which “ a chemist, baoteriologist, ' medioolegalist,'. 


organiser, leoturer, eto., is offered the prinoely 


salary of £400 fer annum.” 
-@n the other hand, it has recently 
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in an authoritetife* chemical publication that 
“ dhemista are not worse paid than othdt prg- 
fessional men, and . . . that in the majority «of. 
cases they are meid as much as they are worth. 
Those who Al attention to the low salari& offered 
to junior chemists will find the same feature in other 
professions... . . "t took us several years to realise 
how much more*valuable and how mugh better 
remunerated is the knowledge of affairs and of men 
than the knowledge of & sciencd, or of law, or of 
History or literature. . ... The supply of the clerk, 
the book-man, the man educated in schools and 
universities exceeds the demand.” That the last 
statement does not apply at present to the frained 
cherhical specialist of first-class ability is evident 
from the categoric pronouncements of pzpminent 
leaders in the British chemica? industry, to the 
effect that the supply of properly qualified chemists 
is inadequate. Here one may interpolate that 
the qualifications should include a sound general 
education, a ‘first-class honours degree, or ite 
equivalent, in chemistry, togpther with a oouple 
of years’ training in research. * 
Thus, Sir Alfred Mond is reported in the Times 
of Deo. 13 to have stated that 
“ there was a definite shortage of scientific men in 
this country, and that was hindering research work. 
In his own company the number of men of the 
kind they wanted was far below the number the 
could absorb, and they had decided to approac 
headmasters with a view to selecting bright boys 
when still at school. Those boys would be gssured 
that, if they would go thro & university and 
obtain first-class degrees, they would not have to 
look for a job, but would found one in his 
organisation, with remuneratie salaries, at the 
moment they were ready to come. The company 
hoped in that way to do something from the begin- 
ing to make science & career, just as the Bar or 
medicine was now. They wanted a much greater 
co-ordination between the leaders in science in the 
universities and those who wanted the taught 
material. They wanted & conference at an early 
date so that those who were ing gould be told 
the directions in which their pupils would find work 


of advantage both to themselves amd to those by 
whom they were efiployed."^^77 ^. ——— 1, 





Periodical oonferenoes of this kind wf une 


doubtedly be of value in correlating ‘supply and 
demand and in providing opportunities for 
discussing other problems, ‘Far example, the 
cost of a training which includes five or six 
years # a. university is naturally'& serious con- 
Bideratibn to many parents, and'Bir F. D. L 

in a letter to the Times of Deo. 14%, makee thg 
interesting sugkestion that, “there arè probably 
many boys at our public sebeols who have shown 


bedh stated | a marked aptitude for science, and have borne & 


. c . e 


4 e d 
characte for steady applioatfon to study, and 
would® gladly, agree’ to repay their universtty 
expdhses by deductions from their subsequent 
salaries, if those expenses were previded in the first 
place by*a firm which offered prospect of scientific 
research, It may be mentioned that a scheme of 
this general character was adopt®d some years ago 
wifh marked success by a oerteim enlightened and 
efficientokemical corporation i in Australia. 

Such opifions “as those quoted above form a 
refreshing cpntrast to the narrow views of many df 
the uninformed laymen who have hitherto so often 
found themselves in nomfhal control of chemical 
enterpfises. A goad deal of the dissatisfaction to 





which refereffoe has been made has probably been. 


engendered by the unenlightened and conservative 
tendencies of the business man of the old school, 
who has been apt to regard the chemist in his 
factory in much the same. light as the maid-of-all- 


- work in his home. Under the new regime, the young 


chemist who enters a scientifically organised ohemi- 
oal corporation, with trained chemists in the highest 
agiministrative positions and on the board of control, 
will not suffer from the disadvantages which have 
go discouraged his predecessors. Provided that he 


‘is efficient, he will enjoy security of tenure, with, 


let us hope, an adequate pension provision; he 

obtain the diverse experience which only a 
large organisation can offer ; and the elastic system 
under which he finds himself will permit of his 


particular abilities being utilised to the best 


advantage. 
. To sum up this aspect of the discussion, it appears 
that at present, owing largely to the stimulating 
effect exerted upon the British chemical industry 
through the formation. of Imperial Chemical Indus- 
tries, Ltd., the prospects in this industry are 
decidedly promising for the new generation of 
properly qualified chemists. The directors of this 
great organisation are taking broad and patriotio 
yjews, and it i is devoutly to be hoped, in the intereeta 
af Great Britain and the Empire at large, that their 
efforts to establish “the British chemical industry 
ypon-afi tnassailable footing will be crowned with 
succes It should be the aim of the secondary 
schools and universities to aid in diverting into 
this vitally important- group of key industries an 
adequate proportion of the best brains of the nation. 
That*he realisation of this ideal will bring & fitting 
reward fo the ‘man of proved first-class ability ie 
certain, especially if he combines with hie expert 
knowledge , ef chemistry a flair for research, 
economics? ‘admipistration, or 

ment. e 
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Eastern Adepts and Western Sciemce., 
The Mysterious Kundalini (the Bhysical Basis of the, 

" Kundali (Hatha) Yega" according io our 

Present Knowledge of Western Anatdmy and 

Physiology). By Vasant G. Rele.. With a 

Foreword by Sir John Woodroffe (Arthur 

Avalon) Pp. xi+112+viti+4 plates. (Bom- 

bay: D. B: Taraporevala, Sons and Co., 1927.) 

3.8 rupees. 

HE chief interest of this book, for most uius 
of NATUZB, will consist in the deeoription of 
the modification st will of certain physiological 
processes by a Yogi of Bombay. The Yogi 
demonstrated his powers before the Bombay 
Medical Union, and also before ‘the studenta of a 
medical college (name of the college not given) and 
& few guests. On the latter occasion the author, 
who possesses the diplomas of F.C.P.8. and L.M. 
and S., and who is described by Sir John Woodroffe 
in his foreword as '' & competent man of soienoe," 
was selected, along with another doctor (unnamed), 
“to judge the truth of his statemente," and was 
“ told to report to the students what we actually' 
saw and fe 

The Yogi, hen told io Stop his right pulse, took 
& deep breath and made a. forcible expiratian ; 
whereupon for the first two or three seconds the 
pulse was very much accelerated; then came a 
slowing, and then a stoppage, which lasted for more 
than two minutes with the interposition of two or 
three beats at the end of the second minute. 
During this time his hand and fingers were “a bit 
shaky,” and there was some twitching in. his 
fingers ; the pulse on the other side was normal, and 
the muscles of the arms and forearms were quite soft 
and pliable. The pulse on the left side, and the’ 
temporal pulse, could also be stopped at will. 

“ When the radial pulse of one hand was stopped, 
the circulation in the whole arm was stopped, but 
when the pulsation in the temporal artery was made 
to stop, the carotid artery was still beating, showing ` 
thereby that the checks used by him were above the 
brachial artery in one case and above the carotid in 
another.” 

The heart beate, as heard by the stethoscope, 
could also be stopped. After the same process of 
deep breathing and forced expiration the heart 
slowed and stopped ;*''the duration of complete 
stoppage of the beat of the heart was for six seconds 
by the watch." When the Yogi was examined by 
» rays, before the two observers and eight other 


Dufiness manage- “medical men of repute, and told to stop the beating, 


his ve contracted so that ite apex waa about two- 
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thirds of an inch internal to its normal position ; 
tRe apex beat was inaudible, but the rhythmic 
pontraction of the heart was stil] present ; the beats, 
recorded on a oardiograpl! (reproduced), were much 
gmaller zin amplitude (about two-thirds of the 
normal, as shown on the tracing) and less frequent 
(60 per minute). 

This Yogi also showed ''some rare feate of 
archery, such as splitting of hair and thread by an 
arrow darted at them from a distance of about 15 
to 20 feet. He broke an iron chain three-eighths 
of an inch in thickness by a mere pull of his body ; 
one jerk, and crack went the chain in two pieces.” 
Physically he is described as being blender in body, 
legs long and thin, and calf muscles showing 
insufficient physical exercise. . 

The Yogis are adepta of the science of yoga, 
by which the embodied spirit, jivátma, which is a 
part of the universal spirit, paramátma, ia made 
to become one with the universal spirit by cer- 
tam physical and mental éxercises; yoga is the 
“union or linking together of man with God." 
The necessary physical and mental exercises are 
arranged in eight steps; the physical exercises 
are concérned with postuge and regulation of the 
respiration. The author states that all the physical 
practices of yoga are directed towards bringing the 
sympathetic under [conscious] control, and that 
this control is effected through the plexuses of the 
autonomio nervous system. Leaving aside the 
Yogis festa of skill-and strength, the author's 
explanation of the modifications of the circulation 
is that these are due to an acquired conscious control 
of the sympathetic nervous system. But “ the 
ultimate aim of the Yogi, in the various practices, is 
not to acquire and manifest the various super- 
natural powers, which only come to him on his 
onward march of getting himself absorbed with the 
Infinite.” 

According to the Tantric manuals, the stimula- 
tion of the ‘ chakras,’ which the author identifies 
with the sympathetic plexuses, is always through 
‘Kundalini’; by establishing the control of the 
will over Kundalini we can subjugate the whole 
of the autonomic nervous system. But, though 
numerous interpretations have been given, Kunda- 
lini has always been a mystery; the author 
identifies her (the feminine is apparently correct) 
with the vagus nerve, whick has connexions with 
the several plexuses of the sympathetic in the 
thorax and abdomen, and more particularly with 
the right vagus. The control is obteined by, 
practising certain ‘ catches’ (Bartdh4) and attitudes" 
(Mudrá) durm§ the process of Prán&yáma, the 
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fourth of the eight steps in the training of the Yogi. 
The atithor gives a full account of the various steps, 
and especially of the physical exepolses, by whith 
yoga is attained, and illustfates this by a number of 
photographs But though the various practices of 
yoga appear simple and easy of achievement on 
paper, they are all to be learnt at the feet of the 
master; “itis of paramount importance that the 
instructions should be refeived by a student from 
an adept.” d 

* A few words of oritioiam may be added. The 
author does not discuss the Yogi’s féate of skill and 
strength, yet some noti®e must be taken of these 
also. If the description of the splitting of © hair, 
or even of a thread, by an arrow from® distance of 
15 to 20 feet is to be taken literally (and if not, the 
value of the whole account is much depreciated), it 
would seem probable that either trickery on the part 
of the performer, or an abnormal mental condition 
of the spectators, must come into the reckoning. 
Again, we are not told who supplied the iron chain 
that was broken by '' one jerk ” of this physically 
poorly developed adept. 

The author would presumably explain the stop. 
page of the radial pulse, produced at some point 
above the brachial (that is, by ocolusion of the 
subclavian or axillary artery), by & localised 
contraction of the musculature.of the vessel Wall 
occasioned by a voluntary impulse passing along 
the sympathetio fibres. But it seams improbable 
that even the most powerful stimulation of the 
sympathetio—even an experimental stimul&tion— 
could cause complete occlusion of the larger arteries; 
it is to be remarked, too, that a graphio record of the 
pulse was not taken ; possibly, iféhis båd been done, 
pulsation might have been found to be still present, 
as in the case of the heart. To forestall criticism, 
moreover, we ought at least to have been assured 
that there was no possibility of anything being 
concealed in the axilla against which the axillary 
artery could be compressed, and that the subject 
did not possess cervical ribs which in some post 
for example, when the shoulder was py 
could exercise compression on the subqlavian. A 
diminution in the temporal pulse might corffmewably 
be brought about by the compression of the external 
carotid from inside, by some hard body in the 
throat; at least, such possibilities should “be 
definitely excluded. The effect of forced respira- 
tory movements on the heart is well kndwn; we 
seem to remember that the eArlier editiong of 
Huxley's “ Lessons”’ stated that the heart-beatg 
could be stopped temporarily byestromg sudden 
inspiratory or expiratory with noejrils and 
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mouth closed—with an added ‘note, however, that 
the experiment was flot free from danger. dde: 

“The author's,olaims on behalf of the Yogi can 

thus not be accepted until there ig evidence of the 

- applicatton of a more rigid criticiame The book 

has, howpver, a distinct value as describing and 

illustrating for western readers the physical train- 

ing of thg Yogi, and as an attempt at interpreting 

` in modery terms the difficult pseudo-anatomical 

descriptions’ of the Tantric texte. 
a J. BruPHHNBON. * 





mM) 
2 British Deer. 
Hunting andeStalking the Deer : the Pursuit of Red, 


Fallow, and Roe Deer in England and Scotland.- 


By Lionel Edwgrds and Harold Frank Wallace. 
~- Pp. x1+274+48 plates. (London: Longmans, 
Green and Co., Ltd., 1927.) | 635. net. 
HILE the sumptuous volume on deer- 
stalking and stag-hunting whereof Mr. 
Lionel Edwards and Mr. Frank Wallace are joint 
authors forms a not&ble addition to the literature 
of field sporte, for the field naturalist it has a 
strain of melancholy, inasmuch as it records marked 
degeneration in the noblest of our native land 
fauna—Cervus elaphus. “It is curious," observed 
Mr.* Walter Winans in his recent work, ‘‘ Deer- 
- breeding for Fine Heada ” (London, 1913), “ that 
Scottish stags are at the present time the worst 
ih Europe.” It would be curious, indeed, if they 
were xfot so, having regard to the conditions~of 
climate and food supply which they have to 
encounter in winter. By nature and original habit 
the red deefis a.avoodland animal, only resorting 
to the hilltops in summer heat to escape. the 
torment of flies and to browse on the flush of 
upland grass, but ever returning to the woods for 
shelter and food in winter. Now that man has 
felled the forest and olaimed all the low ground for 
his industry and crowded habitation, the red deer 
dre confined® throughout the year to storm-swept 
wastes at high altitudes. The term ‘ deer forest’ 
remains only to connote some of the bleakest and 
Jost, dmweeleg tracts in North Britain. The real 
wonder is that British red deer have not deteriorated 
still further from the magnificent creatures that 
rd&med the Caledonian forest of yore, whereof the 
bones and antlers exhumed from peat-mosses and 
tidal estuariessprove to have been no whit inferior 
to gnimals of the samé species now inhabiting the 
Carpathians, the Caucasus, rs certain well- 
"wooded English uie 
Two guch an a Kiore iie present writer. 
e No. 3036, Vor. 121] . 





They are not a pair; one with seven points has 
part of the skull attached and measures 37 inches 
along the outer curve and 7f inches In oiroum- 
ferenoe between brow and bay. The other is a 
cast horn, 38 inchea long, with only si& pointe 
remaining, the brow tine having been broken off ; 
the bay tine is of the extraordinary length of 
20% inches. These antlers are among very many 
others recovered from the alluvium in the estuary 
of the Cree in the work of drawing out of the clay 
huge oak trunks, wreckage of the Pleistooene ice. 
As indicated by the title of their book, the 
authors treat of deer almost exclusively from the 
sportaman's point of view ; but Chape. xxvi. and 
xxvii. contain some interesting notes upon the 
habita of red deer, of whith not the least remarkable 
is the readiness with which they take to the water 
and the distance to which they will swim, even 
when not pursued. They crosa freely from isle 
to isle of the Hebrides, and an instanoe is recorded 


_of a stag being captüred in Kilbrannan Sound 


four miles at sea, “ apparently swimming for Arran, 
which is twelve miles distant from the mainland ” 
(p. 132). 

In view of the great mumber of deer killed every 
year in Great Britein, it is strange in how little 
general esteem venison is held aa food. Gourmets 
appreciate it; but in most houses it is taboo in 
the servante’ hall. Sportamen have come to 
prize a good ‘ head.’ more highly as a trophy than 
8 fat haunch as a delioacy. Indeed, a great part 
of the volume under notice ia occupied with a 
discussion of the antlers of the red stag, with long 
lists of detail in their dimensions and variety. 

“ The chief reason," writes Mr. Wallace, ‘ why 
the horns of the Cervidc present so many features 
of interest lies in their never-ending variety. 
Place twenty of the finest heads of any other 

ies of game alongside one another, and whether 
they be kudu, sable, ibex, or the great sheep, you 

il netice very little difference... . No two 
heads of red or roe deer . . . are alike even to & 
casual eye, and so to the study of their horns 
attaches & peculiar interest" (p. 90). - . 

The authors make no reference to what is, 
after all, the most remarkable feature in the 
antlers of deer, namely, that alone among Ungu- 
lates the Cervids grow solid horns and cast them 
annually. The giraffe and rhinoceros also carry 
solid horns, but œ sfngle pair of these, like the 
hollow horns of oxen, goats, and antelopes, serve 
them throughput life for offence, defence, and 
ornament; whereas the far heavier armature of a 
red stag has to bé fashioned afresh, with consider- 
able ar and irritation, each sunfmer, only to be 
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cast off in the following spring. The consequent 
waste of material i in a herd of deer is considerable, 
especially among feihdeer, whereof both sexes 
carry palmate antlers. ‘Among the remains re- 
ferred toeabove as recovered from the estuary of 


‘the Cree is & pair of red stag’s antlers weighing 
exactly 18 Ib. 

Purpose in Aha! waite ot such fine armature 
baffles conjecture, but there is no doubt about the 
purpose for which it was grown. 

“ Deer, as is well known, are great fighters, and 
when with the hinds a wine enar a pretty strenuous 
life. . I doubt if beast with a large 
number of hinds gete any deen at all for days, 
one might almost say, weeks, on end. Watchful 
rivals are for ever hanging on the flanks of his 
harem ready to dash in and cut out a stray hind 
or two if their master’s alertness is for a 
moment. Towards the end of October, as to 
skin and bone, with bloodshot eyes, com 


exhausted, he can no longer display. his iod 
activity, and smaller may evade his 
weakened fury.” 


The volume is well and profusely illustrated, the 
ooloured plates by Mr. Lionel Edwards being very 
beautiful. Hursart MAXWELL. 

e 


"Quanta. 

Handbuch der Physik. Herausgegeben von H. 
Geiger und K. Scheel. Band 23: Quanten. 
Redigiert von H. Geiger. Pp.ix+782. (Berlin: 
Julius Springer, 1926.) 57 gold'marks. 

qua E ME A DAR aus 

Planck first formulated his quantum theory to 
explain the observed distribution of intensity of 
black-body radiation in ita dependenoe on frequency 
and temperature, and so introduced the discon- 
tinuity idea into the description of natural pro- 
cesses. Meanwhile, the new theory has thrown out~ 
its feelers into practically every branch of physics, 
and developed with such amazing rapidity that it 
appears both fitting and natural that a special 
volume of the “ Handbuch der Physik " should be 
devoted to it. Even go, not all the applications of 
the quantum theory are embodied in the present 
volume. Subjecta such as the statistical applica- 
tions of the theory, ite relation to chemistry and to 
molecular structure, and certain aspects of the 
theory of band spectra have been relegated to their 
appropriate volumes. Furthermore, the epoch- 
making developments of qfiantum mechanics by 

Heisenberg, Born, Jordan, Dirac, Ir de Broglie, 


Schrédinger, and others, are not included, but will '*Ladenburg concl: 
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The editor has been'partióularly éortunate i in his 
cholce « of contributors, all of whom aso in ths fore 
front of the branches on which they write. In ifa 
production, too, the book is of exemplary clearness ; ; 
the paper is gBod, the diagrams dlear, and the photo- 
graphio reproduotions bring out even the finer 
detail Copious réferenoes to the literature ooopr 
at the foot of almost egery page, an ¢ndex is 
included, and nothing of a Appear to 
have been overlooked.” 

"Chap. i. is more than the word chapter conveys. 
In a space of somewhat, leas than three hundred 
pages, W. Pauli, Jr., gives a complete statement 
of the quantum theory, which is maaferful in its 
brevity. The underlying ideas are presented with 
remarkable clearneas, and the experimental develop- 
ments of the subject are everywhere kept in view. 
We can perhaps pay no higher tribute to the chapter 
than to state that it reaches the same high order of 
excellence as the author’s well-known article on 
relativity in the “Encyclopædia of the Mathematical 
Roienoeg," which, at the instigation.of Prof. Sommer- 
feld, was reprinted in separate book form. In three® 
sections Dr. Pauli deals successively with the 
general principles of the quantum theory, the theory 
of the spectrum of atoms with a single electron, and 
with the spectra of atoms with more than qne 
electron. Even in its’ more difficult parta the 
theoretical treatment is remarkably lucid, and we 
venture to express the hope that this article by ‘Dr. 
Pauli may also be printed separately in book,form 
and made available in English. A slight misprint 
oocurs on p. 173 (footnote) in the spelling of Guthrie | 
Spectral notation is badly in need. of afandardisa- 
tion, and is a constant source of confusion even to 
specialists. In this chapter Dr. Pauli has done his 
best to preserve clearness in this respect, for he 
devotes p. 278 to a statement of the term and 
quantum number notations as used by Sommerfeld, 
Landé, and by himself. His own notation has been 
arrived at after consultation wijh Sommerfeld ande 
Hund, and it is to be hoped that co-operation wille 
soon be exercised and uniformity attained through 
the medium of an international oonventidn. wa. ` 

One of the most remarkable and striking features ° 
of atomic physica is the acouracy with which the 
various fundamental constante are known. The 
second chapter, comprising » theoretical sand an 
experimental section, is concerned with the valus- 
tion of Planok's constånt h, and gives a critical 
and very valuable summary of the reeufts. R. 
that the best valae of À in * 


doubtless receive their due share o£ attention in the present state of knowledgeds (6- 850-01) x10" 


later volumes of the ‘Handbuch.’ t 
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Tho absorptign and scattertig of X-rays is dealt 
yith by W. Bothe in Chap. iii., and it need starvely. 
be dhid that the subjeot is ably and authoritatively 
preeented, for the author himself pas contributed in 
no meah measure to the work done*in this field. 
Both theory and experiment are treated, and many 
useful numerical date are inoluddd. The older work 
is "propostionately ‘discussed, and more recent work 
(directional distribution of photoelectrons, Compton 
effect, eto.) is 
manner. A hrief appendix on the energy measure- 
ment of the rays is not only of theoretical interest, 
but also of importance in “radiological praotioe. 

H. Kulenkamp& gives in Chap. iv. a full aocount 
of the continuous X-ray spectrum, the laws of its 
excitatjon, the energy distribution in the spectrum, 
as well aa polarfsation effects and the azimuthal 
distribution of *intensity. The chapter contains 
much useful information, both experimental and 
theoretical, and is a valuable oritical survey of 
the subject. ~ 

The fifth chapter pwe ite origin indirectly to the 

eWar, when the author, P. Pringsheim, spent the 
period of his unfortunate internment in Australia in 
= collection of material for his well-known book 
'* Fluorescence and Phosphoreecence,” in which 
ha, gratefully acknowledges the help afforded him 
by Profs. Lyle, Pollock, and Wellisch in procuring 
the necessary literature. The chapter is entitled 
‘The Excitation of Emission by Radiation,” and 
deals fully with resonance radiation, the disturbance 
of resonance radiation by collisions, the fluorescence 
and phosphorescence of organic compounds, the 
fluoreeoenog of inorganio molecules, and crystal 
phosphors. Thiffhew and up-to-date treatment of a 
rapidly developing subject-is most welcome, .and 
Prof. Pringsheim has performed his task admirably. 

Photochemistry is one of those border -line 
scienoes which cannot be regarded as the prerogative 
of physicists. Too detailed an account of it is thus 

escarcely called for even in a handbook of physics. 
eOn the whole, we feel that W. Noddack has been 
judicious in the selection of his material, and the 

eesential*faote are presented clearly and well 

in the forty pages of Chap. vi. In one or 

two instanoe, however, he has erred on the side of 

þrevity, especially in the section on the effecte of 

corpuscular rays. Jhe latest reference to the 

actfon of «-partioles in promoting chemical reaction 

is of pre-War' date, whereastnuch valuablé work has 

bæn dbne during the last few years, nétebly by 


o B, C. Lind? 


Our khovikigy ok loro rtira han made vast 
strides since the classical experiments of Francok 
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in a clear and well-balanced’ 


aa 
and Hertz, and much of the progress made has 
resulted from the application of their method «of 
retarding potentialg in work om the “ Excitation of 
Quantum Jumps by Imfact.” This is the title of 
Chap. vii, excellently written by J. Frgnok and 
P. Jordan, and it is one of the most valuable in the , 
book, both in ita clear statement of theory and in ite 
presentation of experimental method. The authora 
deal with slow electrons, critical potentials and 
energy levels, the probability of excitation and 
ionisation, and kindred topics. The treatment is 
not only critical, but also delightfully lucid and 
complete. It is based oh the authors’ a known 
book on the same subject. 
F Our Bookshelf. 
phie der Mineralien und 
mikroskopischen 








; gis xv + 655 - 814 + Tafeln 21-35 +17 
Tabellen. Seu ei E. Schweizerbart’sche | 
Verlagabuokhan ung, 1927.) 38'gold marks. 


Tats is the concluding instalment of the second 
half of the first volume of the classical work of 
Rosenbusch, SS ig & Pie d part of Ea 
ment of ev student of petrology. Itb 
Hos part- of the fifth edition, the first after the 
death of the master. The fact that Prof. M 
is responsible for it is a sufficient guarantes that 
the standard of the work has been maintained 
d it has been brought thoroughly eis 
‘special’ half of the volume desks 
ical, ‘above all the optical, dude of 
we ipi t rook-forming minerals by whioh they 
can be reoo As much space as ever is devoted 
to the determination of the position of soda lime 
felspars in the continuous series from albite to 
anorthite. The use of the theodolite for 
the had been already very clearly explained 
in the fest or * general ' 

An elaborate table for reference in identifying 
the apii minerals presents some novel features. 
There is & te category for minerals soluble 
in water. e biaxial minerals are not olassed 
&ooording to hate crystallographic T but 
according to their chemical nature. other thig 
arrangement will help to facilitate the recognition 
of minerals remains to be tested by experience. 
The M epa phi yoa is indicated by Roman 
numerals and i i er disturbing at first to find 
that IV. means an orthorhombic mineral and not 

sha: eem one, and VI.-triclinic, not hexagonal. 

The utfful reproductions of mineral photo- 
graphs remain one of the most attractive features 
af the book, and Mera number has been oonsider- 
ably Roa. ° 3. W. E. 
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ORUA eae aus 
(1) Laboratory Manual in General Microbiology. 
*Prepared by the Laboratory of Bacteriology and 
Hygiene; Michigan State College. Third edition. 
'.Pp. xxvi +472. (NeweYork: John Wiley and 
-Sons, Inc.; London: Chapman and Hall, Ltd., 
1926.)* 178. 6d. net. 
(2) Les Microbes. Par Prof. P. G. Charpentier. 
: Aveo un atlas de photomicrographies de P. 
Jeantet. (Bibliothéque générale illustrée, tome 
5.) Pp. 774-59 planches. (Paris: F. Rieder 
et Cie, 1927.) 16-50 francs. X 
(3) Dictionary of Bacteriological Equivalénis : 
French-English, German-English, | T'takan- Eng- 
lish, Spanish-English. By William Partridge. 
Pp. xi+140. (London: 
Cox, 1927.) 10s. 6d. net. 
(1) Dustanmp as a guide to students and teachers 
of general microbiology, this volume deals with 
morphological and oultural methods, the 
ysiology of micro-organisms and applied micro- 
iology. The last named is subdivided to include 
air, water and sewago, soil, dairy and plarit sections. 
Animal diseases and immunity, and an appendix 
dealing with special .media, stains, eto., are added. 
Each part is arranged in a series of exercises 
with instructions, questions, and a list of references. 
Tt is possible that this volume might prove of 
value in outlining a course for studente in general 
microbiology, since much useful material is in- 
oluded. e new olassific&tion of the Society of 
American Baoteriologiste is not used in the book. 
- (2) Prof. Charpentier, in his small volume, aims 
at conveying to the lay mind some know of 
microbes both useful and harmful to man. ell- 
known examples are used and described in an 
eaail readable’ nud intwestito MEIE A large 
of photomicrographs are given at the end. 
(3) As the author states, this little book of 
140 pages is intended to serve as a supplement to 
the eral dictionary. All the foreign words 
inaluded have, for the most part, been taken from 
the bacteriological literature of the country con- 
cerned. In about 7800 words are dealt with, 
of which 2400 are French, 2600 German, 1200 
Italian, and 1600 Spanish. Many of the -words 
are not found in ordinary dictionaries. 


Transmission. By 

à : . vi + 147. (London: 
Longmans, Green and Co., Ltd., 1927.) - 5s. net. 
&rocm Heeviside developed the theory of the 
transmission of electric and magnetic waves in 
‘long distance telephone circuits, vast improvements 
have taken place in the ique of the oonstruo- 
tion of telephone lines. As Heaviside assumed 
that his readers were thoroughly familiar with 
mathematical theory, he omitted many ‘essential 
stepe in his fs, and this makes it no easy matter 
to follow his reasoning. The ordi telephone 
engineer who uses Heaviside’s somewhat compli- 
cated formule would probably be upable to prove 
them. In general, , the engineer has little 
of the physical processes which operate on a 
telephone gircuit. Most of the books on the 
subject are af a very advanced character, We 
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ili&re, Tindall and 


therefore welcome*an addition to the scanty 
litærattre which is suitable efor the elementary 
student. : "m 
The reader will find this book p ipie introduotion 
to the standard ¢ext-books on the subject. It is 
divided into'four chapters, the first being & pus 
mathematical introduction dealing maigly wi 


-the elementary caloulus. Engineers seem to think 


that there is some,special virtue inherent in writing 

jfor 4/-1 and calling it amoperator. Weprefer to 

use the Greek letter iota, +, for Y —1 anf D for an 

operator. We know that this has been the custo 

at Cambridge for many years. ^ s é 

The United States of America: Studies in Physical, 
Regional, Industrial, and Human Geography. By 
Prof. A: P. Brigham. Pp. x 308. (London: 
University of London Press, Pd. 1927.) 
8s. 6d. net. i 


LJ 
Pror. A. P. BetaHa™ is already ewell known as an 
authority on various geographical of the 
United States, and those who were stimulated by 
his lectures in London and Oxford in 1924 will be 
to know that they in turn have stimulated the 
eoturer to this well-proportioned and 


llami ting : 
Besides the studente of the"later secondary 
the earlier university years for whom the work i 
specifically intended as a text, there must be a 
i dirlo of readers who have wished for & 
trustworthy acoount—not too long, and not too 
technical—of the United States and ita varied 
inhabitants as they are eta They need tok 
no further: for here they will find a panoramio 
survey of all the leading facta; & which 


masterly in ita balance, and in its freedom from 


is 
the cramped terseness of many small works on large e 


subjects; and an outlook which is sand and 


unprejudiced. The author has attem to write 
for both sides of the Atlantic. In Great Britain 
his book will be welcomed as ing a notable 


contribution to the literature of"a subject which 
deserves to be far better understood than it is. 
The book is beautifully illustrated, and is uoed 
at & price that does credit to the enterprise of the 
publishers. 
A Oourse of Volumetric Work for wi and Evening 
of Pure and Applied nisiry. By 
E. Clark. . vi-146. (Londone Sir Isaa& 
Pitman and'Sons, Ltd., 1927.) 4s. 8d. net. e 
Tua subjects dealt with are standard solutions, 
acidimetry and alkalimetry, silver nitrate, per- 
manganate, iodine, and dichromate, ap few* 
unclassified estimations.: The principles of the 
methods ri d explained and careful directions 
are given for orming the iments and osl- 
culations. The book ia sultdb ile for que in eveni 
classes and also for university studeríte of inter- 
mediate*standard. Ii? both cases the work of the 
teacher will be simplified by the’ careful explana- 
tions pre All the points which offer difficulties 
have dealtewfth and the book ma$ pe recom-" 
mended aa distinctly better thin most existing 
works of its aire and scope. * ? 
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s primary step; the combination of a fuel molecule 


Letters, to the’ Editor. M 


can he undertakes io relurn, nor correspond with 
the wryfers of, rejected tnignded for this 
or ary other part of N. No notice ts taken 


: Flame and Combustion. 

Pror. &L 8. TAYLOR, jn a letter to NATURES of 
May 21,djrected attention to work going on in hia 
laboratory and oowtinued in Sweden by Dr. Báck- 


ström (Medd, E*. Nobel Inst, 6, 15, and 16, 1927 
Dr. öm, has found that the photochemi 
oxidation benzaldehyde in the hquid state is a 


chain reaction, and since the effect of mbibitors is 
the same for the photochemical as for the thermal 
reaotioh, the latter is almost certainly e chain reaction 
(J.4.0.8., 409 1460; 1927). In our work on tho 
combustion of h bons below their igniting 
tem: the effect of inhibitors (such as phen 

or aniline) on theegaseous oxidation appears to be 
similar to their effect on the oxidation at Doeral dabyde 


-in the liquid state. Therefore, probably, the 
mechanism of oxidation is the same. x 
We are led, therefore, to the followi eral view 


of gaseous combustion. Reaction commence 
when & punc energetio-molecule of fuel combines 
momentarily with an energetio oxygen molecule. A 


porary peroxide in a high en eae ie tany 
ed. Am the several le changes whi 
may result, starting with a h bon, & breakdown 


into an aldehyde and a water molecule is quite-a 
likely one. These molecules would not only the 
initial of activation but also the reaction 5 
&nd on ther next enoounter with other fuel mo 

(or “oxygen molecules) could communicate sufficient 
energy to enable combination to oocur and so start 
a reaction chain. Such a mechanism would explain 
why the initial stages of combustion are so much 
influenced by concentration. For example, a small 
quantity of acetaldehyde added to pentane makes 
little difference to the igniting temperature’of the 
pen although the deny de alone ignites at a 
ower temperature. The reaction chains faoiliteti 
the oxidationof the aldehyde alone, cannot be 

to the same in the mixture, as the collisions 
_with the hydrocarbon molecules communicate in- 
sufficient energy to abtivate the latter.  - 

The main significance of a reaction chain mechanism 
as regards ignition, is that a comparatively rare 
occurrence becomes & frequent occurrence locally ; 
oentres of high energy are thus established which, if 
diffusion is prevented, become centres of ignition. 
Ip is clear that some of the molavalee may beooms 

eectivated By loss of as radiation; (chemi- 
Roninesoence with tane ig visible 200° below the 
igniting temper&ture). Photochemical oxidation, how- 
‘ever, is probably insignificant compared with the 

reaction, and we have found illummation 
“makes no, appreci difference to the igniting 
it has been observed to affect 
the rate of reaction at considerably lower tem: 
(Bennett, Trans. Farad. Soc., 23, 295; 1927). The 
upper lmit for excitetion of molecules would be 
by the. ionisation of the molecule, though often 
dimorauon, cesium before iqnisetion. dis- 
someon dost nah ae and as the reaction 
ore more 
the chances of 
and there is evesy gro) 
some ionisation occurs. e Inmy view this i 
later stages of combustion and not the essential 
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hero : babit `of Prof. E. W., 


with an oxygen molecule is the essential initial process. 
Combustion will be most intense in the 
regions of high ionigation, bdbstuse there the most. 
highly active particles are to be found. In the flamie 
iteelf ionisation, for the same reasons, is intense. 
Prof. Taylor mentioned the effect of thé organic 
radicals with which the metal in an antiknook oom- 
pound is associated. Our imenta showed that 
is effect was secondary (Jour. Peirm. Techn., 
18,244; 1927). Theseradicals would certainly influence 
to some extent the oxidation which are 
poine on i ue Ics ot ue * antiknook ' molecule. 
us, ether &dded to l tends to prevent the 
inhibitory affect of lead yl by forming with it 
& fairly stable oxidation product, but I found no such 
effect to occur with nickel carbonyl and ether-petrol 
mixtures; nickel probally does nob form & similar . 
oompound. The effect of an 'antiknock' is mainly 
that of an inhibitor of oxidation and'it does not assist 
combustion as some have moggeated, though ita result 
may be to obtain the kind of combustion required. 

‘ autocatelysis ' in the initial of oom- 
bustion to which I have referred is a ‘joy to the 
antiknock soul, because. it provides a mechanism 
which oan be readily alowed down by the breaking of 
the reaction chaina. This, together with the point 
iniahon ae Ee eee that the antiknook 
acts in & high state of oxidation which oan be taken 
to a lower state and then regenerated, seams to 
account satisfactorily for many of the facta. 

es ae 
terms to preciated by Prof. Armstrong. 
should like to achieve ay ad pooh by interspersing a 
few 'hydroneg, but so Tew people an i their 
charms that I can scarcely be b for failing to 
invoke them, having not that power over words which 
Prof. Armstrong enjoys and with which he enlivens us. 
ALFRED EGHRTOXM. 
Clarendon Laboratory, Oxford. . 





Artificlally-induced Metamorphosis in 
Echinoderms : 


readily to various unfavourable conditions by de- 
ovis au Gebr iE ray d ODAT 
cyanide or bale of honvy motali, canissa the ‘acme 
to shrink and eventually to be resorbed, and the 
body to round and contract; at the same time 
the gut may ilferentiate considerably. 
“I assumed that in normal development the b 
of the growing Echinus rudiment would even: 
carry the larva down fram the optimum conditions 
of food and aeration near the to the bottom. . 
The conditions here, being unfavourable for the 
larval tissue, would cause them to begin dedifferentia- 
s Glo (largely peint aegis 
susceptible ,ib was owing to i 
and organs not presentmg so much relative surface), _ 
would then be able more suoceasfully to sas i 
for food materials with the larval tiasues. o 
balance, once tilted, would swing right over in | 
favour, and the larval ofgans, once - i tiation 
had begun, would speedily be altogether resorbed. 
During the last two summers, thanks to the courtesy 
ride, who annually raises 
numbers of Echinus plutei tọ metamorphosis, I was 
able to put this hypothesis to experirftental test. 
1 
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A qaumber of late larve were selected from the 


ierit d jus ee vum DUE E 
3 od into five classes to the size of 


TOOLI o the agency chosen to induco dedifferentia 


ki ctc waa tsa wo ka very 
dilate mercurio chloride, from one two-millionth to 


one three-millionth molar. With such solutions, the. 


results were ectly definite. In leas than twenty- 
four hours, ve 90 per oent. of surviving specimens 
(more than 70° per cent. of total number) of larve 
with moderate to large Echinus rudiments, but with 
no trace of arm-resorption, had completely metae- 
morphosed or were in middle of metamorphosis ; 
Ww. only 6 per cent. of the two seta of controls had 
done so. None of the one ena dgio apes 
fully larval (t.e. without any visible alteration as 


arm-resorption, eto.); while nearly 70 per cent. of the 
controls did go. majority of the control speci- 
mens in the oe ae not metamorphosed 
after ten 

e of the osed Echini ley 


The fact d 


y duod) the mortality in 
duced) metamorphosis in amphibian larve. 
attention to precise strength of solution 


ite of the absen f 
ye in spite o oe of p. 
Uu eT 

in artifi 


and length of em ca ed ME : 


much reduce the mo 
Further, j 


small tadpoles give disharmonio ta in meta- 
morphosis (resorption of tail and system before 
pro limb sire oan be attained), so here larval 

erentiation in stages when the us rudiment 


was small (about half its final larval diameter) pro- 
duced disharmonic metamorphosis, the result being 
& mere spherical lump with no or very slight indica- 
tions of tube-foet, eto. 

\ "The fact that metamorphosis oan be preoociously 
éaused by inducing larval dedifferentiation is pre- 
dumptive evidence that larval dedifferentiation is the 
primary cause of [i exi teri in Nature. At any 
rate, the criticiam érez, Année Biol., 4 (pt. 2), p. 16; 
1928) that since dedifferentiation is & pe thological 
phenomenon, it therefore can have no to do with 
a rue oe eee ee own to be 

o Bo 


is the first case of experimentally-altered time of 

E in any group of-marine invertebrates, 
ed cases being confined to Amphibia, Tuni- 

cates, and Insecta. x J. 8. HUXLEY. 


King’s SCIAS. A napi 
Nov.1 


Golgi Bodies in Plant Cells. 

letter of Prof. Bose, in NATURE of 
of plant cells, may 
sho the present 


Tum in 
Deo. 8, on the lgi sp 
pervo ug a8 Teason 
postion of cur knowledge of this branch. of ey of cytology. 

last ten years’ work has ensbled animal oyto- 
logiste to show that the classic Golgi apparatus of 


nerve cells is a | structure, and that |. 
the true a bla Ce, EXE 
chromop. oeriophil ang cortex and a 
honos the whole grenular in 
nature, ex when the various el te form a close 
masg the centrosome, in a Jaxża-nuclear posi- 
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l , n 
In: these ules usual], 

rapid ci thee Sates bocca vanes M 
banki by fatty materials f 


the » 
often happens. In in all anméils 
investi the ME bodie secrete a bead which 
ed'to the nucleus to form the agrosome. 
Nowinp cells, Guilliermond and his school have 
homo. well-known plant canalicular 


resemb 
ermond, and now Prof.eBoso) has ve 
shown, this canalicular system in plante sorgetimes haa 
the power of reducing silver, «td oefnic acid, as 
remains i! a E S AEA ay 


oe Parat has extended the vacuolar o0: 
tion of the plant ' Golgieapparatua’ to animal pc 
and has claimed that the vacuoles in fyst de- 
scribed, I believe, by Dr. Ludford and invaded and more 
i among others, b Dr. 

Shana and vacuoles in 
gland and other cells (Ludfo. Mieponow, shower » 
are the true Golgi apparatus, an homol 

the plant canalicular The 
sonow), the American (Bowen), and 


wo 
the animal vacuole as 
tus. The 
vacuole is usually zogordod either as the derivative 
i e te of the true Golgi 
anire Y To the non-oytos 
i by thinking of the intra- 
granule as an orange. British workers 

regard the akin as the homologue of the nerve call 
bus, its contenta as the derivative of the 
arat and Guillermond would regard 


seen inira vitam, is merely an artefact. Be it noted 
that Dr. Walker (Proc. . Soc., 101, 1927) does not 
Pei pid gi veda NH pena. showed,’ 
twelve years ago, that one could emanufaoture 
mitochondria which even divided? b 
different lecithin, albumen, and salt so 
Lesen ebore arora iy patel TOP A and 
deserved better treatment from Dr. Walker. Curi- 
ously enough, Parat, exponent of the vacuolar Golgi 
apparatus, Bpreratus, quotes this paper of Moone and Walker on 
sperma as evidence for the 
veracity oe bis theory! It was really Moore and 
Walker who ne the i Golgi appara "dB 
&nimal 


Now "Prot. Boo. fol following Gpiliermond and hig 
school, has demonstrated the canalictlar system in 


i apparatas, For years the work, 
of Guilliermond’s achool has proved an 
dg e o a We could not'but believe 
that bodies, cella 


wrong track. 
Now, however, the recent Treen opto by Bowen. ipo e as 
vi m the confusion of : 
(Bid. , 58 ) claims that cate- * 
gories of Mg cim in plant fire oi the 
. 
e 7 i . 








. oe e 
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rris Structures resemblipg the invertebrate | Assuming that the shell was moving out With & 
seqondl, od lastide ; aie constant thickness, the density at the time pf the 
ins Mord. Bo ota ihe canit appearance`of the nebular spectrum is about 10% 
onore, and this ered ee dies ak pone axi This density i inris pares well with the; 
in nosses his supposed Golgi bodies form the aarosome ities of från 10; 0-* grams per o.o.* 
of the sperm as $n animals. iblaiund for the-hebulis 


Now, im view of Bowen’s work, Ki feel that: Prof. 
Bose'a claim that the mushroom cell canaliculi are 
Golgi bodies, must be rejected. I believe that until 

. Bose and other such workers follow these bodies 
threugh the life cycle of the plante hey are studying, 
and demofistrate what they do in gametogenesis and 
in the géhoral cell lrfe of ts plant, that such work,as 

liahed by” “Bose is & waste of time. If Prof. 

expects other oytologista to t the view thas 
what reduces siver and oefnium in the oell must be 
Golgi bodies, he is much mistaken. 


*J. BRONTH GATANBY. 
: Deg. 5. - 





The Density necessary to produce the Nebulium' 
e Bpectrum. 
. Tum chief lines pf the nebular have been 
identified by L 8. Bowen with forbidden transitions 
in the atoms of singly ionised nitrogen and singly 
and doubly ionised oxygen (Narunnm, 120, 473; 


Oot. 1, 1927). The life of an atom in the metastable 
state’ is very l compared to that of the. other 
excited states, transfer to another state is 


mplished ons of the second kind. Bowen 
Aeae that in ebd, the aay Tong tomey 
low and hence e long interval of time between impacts, 
the atoms in metastable states would return to normal 
states spontaneously with the emission of radiation. 
From spectroscopic data he has com the fre- 
queney cy and enoy differences for N H, O II, and 

TU, and fin Surockena with ths ciel nebular 
lines. A. Fowler has since computed the frequency 
differences, using. date not & ble to Bowen, and 
finds even better ent with the nebular lines 
(Naruna, 120, 582, 017; 1927). 

It remains to be seen whether a nebular spectrum 
can be produced when the density of a mixture of 
oxy and nitrogen becomes small enough. The 

uction of densities in the laboratory com le 
with those iny the nebule seams to be impossible with 


the present technfue, and it is to look to 
celestial phenomena in which the predominating 
physical change is that of d density. The 


nove offer just such an uis bry for in these objects 
there is apparently the expulsion of a shell of gas, 
and at some time in the life of this shell there originates 
from it the characteristic linea of the nebular 


To obtain the density of the shell of gas when it 
Peaches the rebular stage it is to know the 
probabi density and radius Gf the shol which is 

ly the atmosfhere of the star, the velocity of 

fho ah &nd the interval from outburst to the 
Bobula These data are available only in the 

oya A E S ETa a 

A und ae Men itude of +27 before out- 
burst. "This indicates the star bel © the 
main sequence and, hence, one may & good 
estimate srg ete ray able the density of its atmo- 
oe Pani velocity and 10-* grams per oo., 
respectiwely. The ocity porresponding a dis- 
nenat Gf Lait of the Cid of the entiation lines 
is tekeneas the rdte of expansion of the shell For 
Nov& AÁquilg 3 this is about 1700 km./seo. (Hubble 
‘nd Duncaa, Aaroph. Jour., 6% a j; nd ae 
N,, N, linfe were, recognispd in the 
nova about nineteqn days after the coin: 
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For other novs the densities in the shells at the 
time of nebular stage can be obtained in terms of the 
original densities and radii of the shells. The results 
for nine nove are as follows : 


i 
i 
? 


z 
E 
eo 
? zrrírrit 
Go P Cx -3 Ct OP BO -110 


p= sph bees density, er radius. 

It if rather that there: should be such little 

variation 1n the cients of prj. The' constancy 

would seem to indicate that the nove copine from 

ida of similar physical conditions and that there is 

density above which the conditions are 

i ee for thə production of the nebular 
spectrum. 

Until more is known of the pre-nova history, 

the objeote wil have to be treated statistically. 


Assuming that the o stars belong sli 
sequence, and using the density Tho 
0.0. and the us 6 x 10* km., the mean Pn 


which the pelat specjrum appears is L:8x 107 
grams per 0.0, 
C. T. Ervsr. 


Dearborn Observatory, 
Evanston, Illinois, 
i Nov. 30. 





Amendments to the International Rules of 

Zoological Nomenclature. 

Uron unanimous recommendation -b 
national Commission an Zoological Nomenclature, 
the International Zoological Co which met at 

Budapest, Hungary, Sept. 4-9, 1027, adopted a v 

important amendment to Article 25 (Law of Priori ty 

which makee this Article, as amended, read as flows - 
(italicised type the amendments ; Roman 

resents the old wording): 

Article 25.—The valid name of a genus or species 
can be only that name under which it was first 


Br pow on the condition : 
a) That (prior to January 1, 1931) this name was 
lished and accompanied by an indication, or & 


efinition, or & description; and 

(b) That the author has applied the principles of 
binary nomenclature. - 

(c) But no generic name nor specifio name published 
after December 31, 1930, shall have any status of avail- 
ability (hence aloo of validity) undor the Rules unless 


and until it is published 
Li arem d crates (rou kin rip iun 
leri: Hd 


nee td 
io reference to such 


charactors (nu digi sou definition ; 
""(8) Im da oue df a genero nama, with the definite 


the Inter- 


of the species (seu geno- 
type ; seu ; een 6). 
The purpose of amendment fs to inhibit two 
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of the most important factors which heretofore have 

uted confusion in scientific names. The date, 

an. 1, 1981, was selected (instead of making the 

eamendment immedtately effeowive) in order to give 

authors ample oppo to accommodate them- 
selves to the new rule. 

The COmmission unanimously adopted the following 
resolution : 

(a) It is requested that an author who publishes 
a name as. new shall definitely state that it is new, that 
this be stated in only one (5.6. in the first) publication, 
and that the date of publication be not added to the 
name in its first publication. 

(b) It is requested that an author who 
generic name, or & specific name, or a subap 
shall add at least once the author and 
tion of the quoted name or 4 
reference. : 


The foregoing resolution was adopted 
inhibit the oo ion which has frequently resulted 
from the fact that authors have occasionally published 
a given name as ‘new ’ m two to five or more different 

icles of different dates—up to five years m exoop- 
‘tional cases. 

The three propositions submitted by Dr. Franz 

Poche, of Vienna, failed to reoeive the 





ific name, 
of publica- 
bibliographic 


necessary 
number of votes m Commission to it of their 
being recommended to the Congress. But of & possible 
2 aes I. 

Poss du dde . received 6 votes, . received 
.7 votes. ` 


18 votes for each proposition, Poche’s 
Zoological, medical, and veterinary journals through- 


out the world are requested to give to the foregomg 


the widest possible publcif¥ in order to avoid oon- 
fusion and misunderstanding. 
C. W. STEES, 


Secretary to Commission. 
United States Public Health Service, . 
Washington, D.C. ` 





Salivary Secretions of Blood-sucking Insects in 
Relation to.Blood Coagulation. 


Mosr blood-sucking insecta at the time of biting 
inject into their host an irritant which oeusee,& akin 
reaction, generally a wheal, more or leas iouous 
and itching in relation to the habituation of host 
to the particular paramte. Altho these injections 
are of such great importance in trangmission of 
disease, their has in no oase been properly 
elucidated hi . Macloskie forty years ago sug- 

that the salivary’ secretion of mosquitoes 
prevents the blood from olo on the way to the 
stomach, but the work of N and Shipley (1903), 
and of Behaudinn (1904), doubt on this theory. 
Cornwall and Patton (1914) proved the presence of an 
anticoagulin in the salivary glands of several blood- 
sucking insects and tioks, and also showed that a 
neutralising coagulant enzyme sometimes existed in 
the stomas 

Dr. H. M. O. Lester, of this Tsetse Investigation, has 
found that the teetse-flies, Glossina, have both an 
antiooaguln ın the salivary secretion and & ooagulin 
in the mesenteron, and, after studying the behaviour 
of these enzymes +n vitro, has come to the conclumon 
that their influence on the coagulation ,of blood is 
similar to that of antikinase ahd kinase respectively. 
The anta in thus differg from ihe Sra pion nent 

e of leech, Hirudin, which is said to an 
anti-thrombin. * 

We have proved that Maoloskie's theory, if applied 
to the teetee-fly, ia correct. The enjire salivary glands 
of G. tachinoides may be removed by a very simple 


operation without the fly and o 
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& 


in order to^ 


‘and the radioactivity. It 


ec 13 


causing appreciablf shook. Flie from which the 
glands are thus removed drew blo&d ey for & 
time, causing no wheal on the most susceptible skin, 
and may survive for long. These is never” any 

eration of the glands. * One fly lived for 58 days, 
taking 28 mealf of human blood and produamg 
4 thy Ifrvwe, while others survived to 14 days. 
Sooner or later the flies choke, or someti get 
convulsions, and gan no lo draw blood. It 18 
then found that the lumen of the proboscis and ,the 





cwophagus are ofeluded by clot, and y the 
capacious orop is also full of firmly sita blood. 
In the case o thepefore, injection. 


the tester ie 
of salivary secretaon into the host is not a necessary 
preliminary to feeding byt rather in the nature of an 
accident, because the secretion mixes With the indrawn. 
blood at the very tip of tke proboscis, so that & certain 
amount inevitably escapes into the tissues of the host. 

The amount of secretion mixed with the Blood is 
enough to delay the coagulation of mammalian blood 
for 2-8 hours at least, but the ooagulin of the mesen- 
teron is so powerful that in a matter of seconds it has 
neutralised the anticoagulin ang formed a small 
olot at the posterior end of the meal. The main 
function of this alot appears to be that it puts a brake 
on to the fluid meal and holds it in the proper region 
of the gut while digestion begins. Ye: 

The Tsetse Investigation, 

Arare, via Bauchi, 


Nigeria, N.P., 
Nov. 16. 2 
The Thermal State of the Earth's Crust. 


Tue product of the rate of increase of temperature 
with depth in the earth’s orust into the thermal con- 
ductivity of the surface rocks gives the rate of loas of 
heat from the interior.. When allowance is mad8 for 
the residual effecta of the original heat, this gives a 
moet important datum concerning the rate of 
tion of heat below, and hence, if the radioactivity of 
the rocks is known, to an estimate of the thickness 
of the radioactive layer. Hi it has been good 
enough, in discussions of this problem, to adopt mean 
values of the temperature ient, the conductivity, 
now, however, become 
worth while to allow for variation of conquotivity with 
depth, and to attend more to defftils in the vertical 
distribution of radioactive matter. When this is done 
as well as is at present possible, the agreement of the 
resulta with those obtained from the study of near 
earthquakes is pd pu (Gerlands Bettrdge 
z hysik, 18, 1-29; 1927). 

The next step towards understanding the earth's 
thers state dE to fnd oùt ee mian a 
perature er varies from p to p ; 
mean for North America, for erat ee istubstantiall} 
leas than for Europe. This ma attributed to & 
different thickness of the radi ive layers, or to 
different peroentages of radioactive matter in them. 
But these questions cannot be effectively 





without an additional datum that has not yep stirs d 


the attentaon of obeervers, namely, the conductivity 
of the uppermost layer (usually sedimen: ) The 
sg He pen herbi a ed in this 
layer, and we cannot find the rage of conduction of heat 
to the surface without a knowledge of its conductivity, 
Conductiyities of sedimentary rooks are given in 
some of the standard physical tables, but these refer 
to dried specimens, and the effectite conduotivity of 


the same rocks tm siu is poe considerably higher 
on account of P in transferring heat by* 
water in the in’ Qea. ér, thére is*no known 


reason why it should not vary gom place to place. 
A2 


ra * . 


* . 


.^ 
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iy ea poringa ter is willing fo collect samples of 
the rocks from primcipal borings and Ries Wehen 
ture ients have been measured, bei 
to retam any moi they may contain, 
to determine their conductivities, ge will achieve a 
great service to geophysics. " 
HAROLD Sarrazys. 


Bt. Johg's College, Cambridge. 





e The Aston Dark Spice. 


8m JJ. THomson’s comment in the November 
Philosophica? Mggteins upon the similarity between 
the non-luminous layers which cover cold surfaces 
ins high equinpy electrodeless discharge, and the 
in y dark region within the cathode dark space 
and immediately adjacent t the cathode of a Geissler 
discharge, discovered by Dr. F. W. Aaton in 1907, 
points to a fresh way for finding the respective 
contributions’ of positive ions and electrons to the 
current in the latter case. Both have the appearance 
of the positive ion sheaths which have recently 
become i cd at through their application by 
Langmuir the theory of lori electrodes. 
Binoe there is good evidence thet the fall of potential 
Soe be en ler epape n sho Opis ion potential 
of the gas, the current density of iti ons oan 
be calculated by inserting in ee) Seen 
for & plane collector the appropriate o thick- 
ness of the layer, and, when compared with the total 
gurrent density, this will give the required information, 
without, of course, affording any idea as to exactly 
how the electrons are produoed at the metal surface. 
"duy ato Due, and a dive Ce 
in only a few e imental date 
~which an Shed Gb Meo gin ean. be tested: ue 
meggre. uir's analysis does, however, ars 
why its thickness is independent of preesure, if the 
effect of collisions made by the positive ions in 


traversing the aheath can be neglected, and also why 
*, ita thickness is approximately versely proportional 
e. to the square root of the current density, on the 


' assumption that the relative contributions of the two 

types of carriers do not depend on the total current. 
mewhat similar ideas seam to have been first 

Popon oy Prot. a ecg den 1925, to explain 
why it doe» not appear in vy gases, where it 
‘should theoreticalfy be too thin to be sean. As regards 
numerical agreement, we do not feel justified in 
saying more at present than that the quantities 
involved are of the right order of magnitude, but we 
feel that the conception of a space-charge sheath on 
the cathode, separating it from the main cathode 
dark space, doea at least partly remove the somewhat 
arbitrary distinction between this electrode and any 
gthar type of collector which had to be made pre- 
viously. $ EK. G. ExELEUB. 
s è N. M. CARMIGHAHL. 

Queen's University of Belfast, 

. Dec. 8. . 


. 





Use of the Term ' Self-Adaptation’ in Biology. 


"Imm letter from Mr. A. G. Lowndes, published in 
Naronu of Deo. 24, raises a question of great and 
increasing importance We know that the old 
controversy between materialism and vitalism has 
enteredeon a new phase, a decision is qnoe more 
in the balance. „lt is, therefore, premature to clear 
ous bidlogical of all terms savouri of 
e Vitali mere especially as materialiam has definitely 
failed to t for certain ed phenomena 
of development. e Thesmadermn is distinctly 
againste ignoring meatal phenomena, and making a 
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sharp line of demarcation between humanity and the 
reat of the world of life. Biologists with a phildBophie 
training prefer to explain unknown things jn terms of 
the known, and nobédy exfy that mental pro-« 
cesses are much more le to pogano than any 
material processes whatever. We know what we 
mean by the term ‘ self-adaptation,’ and we"have no 
reason to exclide the animal world, or even the 
vegetable kingdom, from the working of & process 
familiar to our own experience. MA 

Materialistic biology has had ite day, and has done 
useful work in clearmg the ground -of mystical oon- 
ceptions. Paracelsus, the first materialist, proclaimed 
man to be & chemical compound. In doing so, he 
killed “at one blow all the demons and spirita which 
had encumbered the art of medicine. ere is no 
necessity now to hug obsolete bio-chemital theories 
for fear that if we yield an inch to, the vitalists the 
hoats of pandemonium will be let loose upon us. We 
can, therefore, give due regard to the peychdlogical 
factor which, on an. Diusecphiotily sound view, must 
be oo-extensive with ife. 

^ EK. E. FOURN D'AÁLBE. 
47 Brentway, 
Finchley, 
London, N.3. 





Imperial Agricultural Research. 

Osa may Bape tkwi not bo See by roion o! 
the editorial in Narora of Oct. 15 (p. 53 Sees - 
thing roaching complete failure attend e 
storia Di the kostete of the Science and Industry 
Endowment Fund to attract poet azao Bt. students 
to the biological servifea the Commonwealth 
Government. It is true that no candidate of sufficient 
standing came forward for the first scholarship offered 
in myoology. Poasibly the trustees made a mistake 
in insisting on first-class final honours and definite 
proof of capacity for research, though it will be & 

ity if it ia found necessary to lower the standard. 
ere are, however, quite a number of ustes at 
present in treinihg abroad in other branches of work, 
including three in entomology, two in food preserva- 
tion, two in forest products, and one (recently ap- 
pointed) in plant pathology. In additiom, three are 
gaining experience m fuel research. So far no student- 
ships in genetics have been offered. - 
s A. C. D. Rivert. 
Commonwealth Council for Scientific 
' and Industrial Research, J 
814 Albert Street, East Melbourne, 
Nov.28. 
‘Greasy’ Burettes. . 

BummrrES employéd in volumetrio analysis to 
contain stendard acid oe Deed cud ' short use, 
a greasy appearance, and consi e inaccuracy 
in measurement may result from the ‘adherence of 
small drops of the solution to the surface of the glass 
above the liquid. à 

The necessity for frequent cleansing with a brush 


“may be obviated by the addition of a minute trace of 


saponin to the standard acid, and, provided that the 
amount added be very small, and the solution not 
unduly shaken, there need be no inconvenience due to . 
frothing. x ; - 2 
A burette -containing decinormal hydrochlorjo acid, 
thus treated, has beef in use for several weeks, 
without any necessity for cleansing, and the device 
is no doubt capable of- more general or cee to 
other uiid š . Lowson. 
Chemi partment, _ 
The University, Leeds. ° 
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New Data on Alcohol agd Duration of Life! zc : 


By Prof. Raywonp PAARL and Aawzs Lavoe Bacon. ' ^" oe 


. I" » Alcohol and Longevity” (New York : Knopf, 
1926) Pearl presented life tables embracing 

some $248 persons, living and dead, from the 
working-class population of Baltimore, divided into 
groups acoordmg to the extent and regularity of 
their aleohol consumption d life. ` The life 
tables demonstrate that, so far as could be judged 
by the sample of lives: “the moderate drinkmg 
alcoholic Tereasa did not shorten life. On the 
contrary, moderate steady drinkers exhibited some- 
what lower rates of mortality and greater expeota- 
tion of life than did abstainers. This superiority is 
not gp in the male moderate drinker, and may 
not significant statistically. But it certainly 
gives no support to the almost universal belief that 
alcohol always shortens life, even in modhrate 


quantities.” 

The purpose of the present is to pot 
briefly some additional evidence upon these 

resulte, whioh has been gained from a new and 
- entirely independent set of data. For some time 
past we have been e ud bea 
auto records of the Jobns Hopkins i 
The 7600 of the autopsy protocols have Siren 
abstracted and the information they contain has 
been transferred to cards for statistical study. The 
general statistical characteristics of this ure 
and the incidence of cancer in it, have alread 
reported by us.2 Besides the strictly pa toga 
records from the autopey protoools ue was also 
set down on each Mies] este certein information 
derived from the olinical ry of the patient filed 
in the archives of the Johns Hopkins Hospital. 
Among other items there was transferred to the 
oard whatever information existed in the clinical 
history gang the use of alcoholic beverages by 
ud rend Britain there was 
no information in the regarding alcohol 
ae of which there were 3906), and those in 

e statements made on the point were so 


eed in precision as to make it impossible to 
conclude more than that the had at some 
time in life used some alcha as a beverage (of 
which there were 42), we have the number of cases 
shown in Table I. of persons twenty years or more 


Tanım I. 
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of age at the time of death, in which the information 
recorded is beli&ved to be oritically accurate. 

There a/b-thus-2618 persons for whom we have 
defmite records as to alcohol consumption, on 
one hand, and age at death on the other hand. 
These arg derived from all o 
They inolude rich and poor, labourers loafers. 
As & grou Dy are far leas homogenedus than the 
group studi * Aloohol and Isngevity." One 

that they Died in common, however, is that 

they died in the Johns Hopkins Hospital and were 

there ‘ autopsied.’ Thestatements which they made 

as to their aloohol habite were given to the hospital 
physician under whose care they wgre, as a part 

of their medical history. It was information given 

ey 


“in some serfse ‘under the fear of death.’ 


were persons who had comeeinto the hospital 
because they were ill and hoped to be cured, or at 
least benefited by medical or treatment. 
In such circumstances they were hkely to tell the 
iruth as they knew it regarding their alooholic 
habite. Anyone who is ill and hopes to be made 
better, will to be as exact as poesible about & 
habit whioh both he and the Physician believe may 
have a significant bearing upon his present state,. 
the method of treatment to be adopted, and the 
prognosis. Indeed his desire to put ia 
physician in possession of 


Betis ee ce dc shih eon i 
over details which sorely tried the 


te of oe otis clinician. 


of soctety. ` 


The rubrice ‘ abstainer,’ ' moderate drinker,' ‘and P 


“heavy drinker,’ have precisel oe game m 

here as the same terms ‘di * Aloohol 
Longevity " (see pp. 72, 73- af that book for the " 
definitions of these terms used in olaseifying the 
material in that study and in this one). 

Table II. gives the distributions of the at 
death (and autopsy) of the 2018 persons included 
in Table I... 

As we have already inted out in the papers 
cited above, & hospital pop ulation is always & 
selected one, and the ‘ anjoraied’ proportion repre- 
senta a still further selection. But we know of no 
reason to sup that any of the selective factors 
ae under these premises are such as, per se, 

affect differentially the diftributioh of ages at 
death of those in an sautopsied’ hospitdl 
opulation who have been previously abstamers, as 
ed from those who have been moderate 
drinkers, or of these in turn from those who have* 
been heavy drinkers. 

In Téble IM. are given the simple biometric con- 
stants for the age distribution of Table IL, the 
centring pointe used being those previously given 
by Miner.* 

From* the data here presented * the following 
points are to be noted : 

1. As compéred with & P ors population? tlie. 
part of an ' &utapeted ' pop aton bige Csr 
OE 06, 1025. ahoia py MR 


r 
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as a whole, inferior in mean dur&tion of life. This gus: "The negro seems always to be & podrer 
has bees shown if an earlier paper (loc. cit.) to he e risk than the white, under American urban 
trut of the Jolfns Hopkins Hospital autopsies as a | conditions. 
whóle. In this réspect, apd also in the respect that | 3. There is no aigmifiqant “difference” between 
the mean age at death of the females is lower, | &beteinérs and Snoderate dr drinkers, in respect of 
generally tipeaking, than that of the males (instead | mean age at death, in any of the four groups. In 
two groups (male white and female 
d coloured) the mean for the abetainers_ 
is slightly higher than that for the 
moderate drinkers, while in the other 
groupe the opposite condition appears. 
ith the exception’ of the male 
coloured group, the mean &t death 
of the heavy drinkers is lower than 
that for either abstainers or moderate 
drinkers. 

4. What the present material shows, 
in short, is that in the first 34 years 
of operation of the Johns Hopkins 
Hospital, all of those patients in ite 
experience over twenty years who 
came to autopsy and were known 
have been moderate drinkera ( 
defined in “ Alcohol and Longevity ") 
died at approximately the same aver- 
age age as did all of those patiente 
over twenty years of age who came 
to autopsy and were known to 
‘have been total abstainers. Thus 

` material from a totally different 

' e of higher as in the oe £ ulation), the preot of sourve, oolleoted by ehtrrely different persons with 
the autopsy materi t with ap ei poral no possible thought of ita use in the present oon- 

a faig sample of the total ‘autopsied’ tion ps nexion, representing & different portion of the 
which it is drawn. In other wo fie casea for general population, and of a degree of critical 

æ whioh information is available as to alooholic habits accuracy, essentially confirms the mam conolusion. 














Male whites»  , 
Abstainers 39 
. Moderate drmkers 84) 4 
Heeyy drinkers 38 
Male colourede 
Abstainers 


M. drinkers | 112 | 100 | 02 |-76 | 89 | 14 
Heavy drinkers è 55 76 91 76 38 | 9 


Bemale white: œ 


Abstainers ` 2 
Moderate drinkers 7 18| 13|) 14) 12 1 
z Heavy drinkers 1 4 2 8| .. E 


Female dle : 























: i 5 1 
Moderate drinkers |9 32 | 34 | 27 | 15 4 3 
* Heavy drmkers . 6 8 4i- 8 2 . 
4 
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Standard 
Difference in Mean Ages Death 
ras Org HORT 
[irem ———— cy 
r : £ . | 505 +072 | 16:43--0-51 | 32-83-41-12 | Abstamer—moderate = 0-34 +080 
Moderate drinkers . 3 . | 489-714038 | 14-44 -0-280 | 29-01--0-50 | Abetainer—heavy z:2-41 4-0-83 
Heavy drinkers x . _ + | 47-6440-42 | 12-704-0-80 | 26-6640-66 | Moderate—heavy 2-074056 
Male coloured 
Abstainers * ‘ 3 . | 430-112 | 16:84 -0-70 | 37-14--2-17 | Heavy——abetainer z8-54--1:.22 
Moderate drinkers. 2 - | 42-45-0480 | 14-18: 0:32. | 88-40+084 | Heavy—moderate =2-39+40-66 
Heevy drinkers " $ . | 44-8440-48 | 13-10 +034 | 29-21 4-082 | Modsrate—abstamer =1-15+-1-21 
eF'emale white . 7 : 
i " i - . | 46-40 +088 | 13-35--0-58 | 28-7741-86 Modarate—abateiner =0-92-+ 1-44 
* Moderate drinkers, . : -,| 47-32 E118 | 14:17+4+0-83 | 29-85+41-91 | Moderate—heavy =5-10-42-75 
Heavy drmk&rs R : . | 42-2242-48 | 9734+147 | 23-06--3-05 | Abstamer—heavy =4-18-+2-62 
Female ooloured : : : : 
rau dp Š i à - | 42-6741-04 | 13-3884074 | 81-35-- 1-80 | Abstainer—moderate = 1:26-1- 1-36 
Moderate drinkers . r . F 4l-41+087 | 12-54+0-61 | 30-28--1:61 Abstamer—heevy z$:124-2:11 
Heevy drinkers 4 Y . | 80-56541-84 | 12-1741-21 | 380-78 48:34 | Moderate—beevy —1:8064-2.04 
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appegr not to be aerkibly differentiated in other | of the former shady wambédiod in “ Alcohol and 
So great the reat of the Py ati group. Tongeviey This autopsy material gives "o evi- 
, The coloured persons if this experiatice have | dence that moderate drinking shoriens life. 

* — lowgr nean ages at death than the corresponding We intend .to make detailed studies of the 
groups of white persons. Again the result is in pa thology of the different organ systems of the 
agreement with the autopsy expérianoe'as a whole, | body in this material, classified according to 


aa previously repbrted? anti with general population | drinking habits ^ 
n No. 3038, Vor. 121] e . *. 
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The Glozel jiri * ° 


T ni of ihe ` International Commis- 
sion on Glozel appointed by the Institut 
d'Antifropologie, a on past 23 as & i ean 
supplement of the Rebus 
escribes the pe acre prints out by the 
mmission on the ground and the results of an 
examination of the objects previously found. 

The Commission’s verdict is unanimous, and it 
is unfavourable. The objects examined at Glozel 
ed as ancient. M. Peyrony 
appends.a report, in which he recants his former 
opinion in favour of their genuine character. The 
criticisms of previous visitors are fully corroborated. 
The Commission directa attention to the unsys- 
tematic oharaoter of the digging, to which Mr. 
Crawford has already referred, the haphdsard 
excavations giving the ground the ap ce of 
having been shelled. Dr. Morlet stated that this 
was due to the fact that visitors had been allowed 
to excavate where they pleased ss a pledge of 
good faith, and also that the antiquities were apt 


to occur in veritable nesta. 

Two trenches were dug by the Commission, one 
on. the east and one on. e weet. Nine objects in 
all were found, e a ' brick” with alphabeti- 
form signs, & idol,’ which crumbled to 
pieces when sched: and a stone ring. Precau- 
tions were taken to prevent tam when the 
Commission was not on the ground; but it is 
significant that loose earth usually preluded & 
find. , Dr. Morlet stated that this was generally 
the oae. 

: The Commission came to the conclusion that the 
objects had been ‘introduced’ to the point at 
which they were found, and at no ancient date. 
It was clearly evident that a clod of earth had 
been taken out and laced after the ‘ brick’ 
had been inserted in the place in which it was 
found. Of the objects i found, mostly 
from the oval pit first , some may 

uine, others máy be ancient, but if so there 
is nothing to show when they were introduoed. 
‘The remainder exhibit anomalies which would 
be difficult to explain if they were really 
genuine. 

It was scarcely to be expected that the champions 
of Glozel would take the rt of the Commission 
lying í down. Immediately on the publication of 

report, says the Paris correspondent of the 
Times, in the issue of Dec. 27, MM. Salomon 
Reinach, Loth, and Esperandieu published a 
manifesto in which they compared the Commission 
to the Inquisition and the verdict to the condemna- 
tion of Galileo. Dr. Morlet, notwithstanding the 
fact that his e sinoepity and integrity had 
been fully endorsed by the report, has also lost 
no time in counter-attacking. He oriticises the 
composition and procedure of the Qommission, but 
his reply speedily resolves iteelf into an attack on. 
MM. uen and Capitan, and an accusation” 

two othgr members, in one case of tampering 
with the ground, in the other of soratohing with 
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ha” 
Dn a stone on which a Teindeer was drawn. 
ich*is in the t Glozelian manner, 
Ss di e læs said at the present dene 


Although it if improbable that we fav heard 
the last of Glezel, the resources of, a lalora- 
tory; and y an analysis of the, material 
which is said to be evidence ef cretion, from 
which the Courtine was preoMded, would no 
“doubt deal it a finale blow, but ope which in 
the opmion of most field archeologists is unneces- 


E Discovery for January, M. Salomon Reinach 
expounds his reasons for ae dene the Glozel 
finds as genuine. Exoepti Remach's own 
letters in the Times, we believe this is, the first 
occasion gn which one of the Brench protagonists 
in the controversy has had an opportunity in 

rting the genuineness of the 
discovery. On n the question, M. Reinach 
relies on the number of the objects found; and is of 
the opinion that the manufacture of these three 
thousand antiquities is beyond the energy and 
powers of any forger. The inscriptions, he maig- 
tains, t certain features, such as the absence 
of the letter B; which would be beyond the know- 
ledge of any but a specialist. view, previous 
bap of ay base of Lartet, Christy, and 
Piette, as well as tions from Alvao in 


Po all lead a to.those at Glozel, Which 
shoul: rene therefore, have come as a aur- 
prise. Apparantly, the survival of the reindeer 
in the obscure period between the palæolithio 


and the neolithic is to be accepted aa a fact, 
and ite representation here not regarded” as 
evidence against the genuine character of the 
discovery. . 

In the meantime, however, M. [. Dussand, curator 
of the Louvre Museum, in repeating his charges 
the Fradins of ‘faking’ the finds, 
that their number and character does not rolde 
the possibility of forgery. He pointe out that 
Lequeur, who is now in prison for fraud in oon- 
nexion with finds from riesce &nd Moroooo, 
ponr very neerly as many. Nor was the 

owledge required beyond the reagh ung 
Tradi for bocke bad ban laf him be M. Clemong 
Of the first three bricks handed to pr. Morlet, MEA 
had been treated in the furnace which existed on 
the site; but this was afterwards recognised by 
M. Franchet, an expert in ceramics, ag dating fronf 
the sixteenth century. M. Camille Julfian remains 
unshaken in his view that the finds are genuine, 
but the stock in trade of & Gallo-Roman ician. 
He has proceeded further With the tranalatipn of 
the tablets and explains the Phonician c ters 
as an efample of the ractioce of using Hebrew and 
other foreign characters‘in magical formule. e 

The absence of the mouth in the human faceq 
represented at Glozel, has led Be spore 
Boussac of the Institut d' 
feature should frequently xn in primitive 


*, That this sum, large though 
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carvingy, drawings, and other representations of 
the form. In La Nature for Deo. L5, he 
poifhte out that» although, according to certain 
: views, the numerous figurines fognd in or near 
burials stood for a tutelary goddess of the tomb, 
and the absence of the mouth may be emblematio 
of the silfnoe of death, it does pot explain 
that rather than any other feature should be e 
out. He seviews & number of ekamplee, and in 
particulat pictures, by the aborigines of Australia 
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in which it is omitted. These he seeks to connect 
with an animistic train of thought such as that 
which placed a Wi Vittory before the 
visam at Átheng— eas in order that she 
ae not leave the city. By analogy the sepul- 
ohral and other figurea are represented without a 
mouth to prevent them from talking. Obviously, 
P. Boussac’s suggestion has no ing on the 
genuine character of the Glozel figures, and wisely 
he refrains from committing himself on the point. 








*— — 


report recently issu&d by the Development 
Commissioners for the year ended Mar. 31, 
1927, is & series of summaries of work in 
progress at centres of agricultural research 
assisted from the Development Fund, and as such 
is & convenient geuroe of reference. The part 
relating to fiaherigs is much shorter, but indicates 
the aotivity in sea and other. inv tions. 
Another useful reference is the-list of publications 
for 1926-27.: (a) relating to researches carried out 
at agricultural research institutes aided from the 
"ins aa Fund, (6). published by advisory 
c) relating fo researches carried out at 
boratories aided from the Development 
Fund These reporte indicate that the Develo 
ment Commission is expected to supervise a field 
* that includes animals, plants, soils, economics, on 
to the welfare of the countryside, and even pro- 
visidh of harbours and the widening of roads. 

The Development Fund now contributes a little 
more than ,000, mainly to agricultural research. 
it be, is inadequate for 
eita aims ia evident from & perusal af the report 

Fortunately, in & period of national stringency, 

other sources have come into being to meet the 

ing demands of research. 

Development. Fund requi 

addition .of £200,000, voted by Parliament, 

£60,000 more than the previous . Bupple- 
mentery | Boduouan Aste Repeal Ao. provided by the 
Corn Production Acta (Repeal) Act, 1921, by which 
the original fund is doubled. This was limited to 
a five-year period and has now ceased, and new 
arrangements are outlined. More recently two 
apr pon sources of X arp eh m have oome into being, 
Board for research into 
Mo UIS d s production and marke 
In Great Britain and overseas, and the Internati 
Education "Board established by Mr. John D. 
Rookefelleg, Jr., in 1923. 

These néw sources for grante are evidently 
handling large sums, and their relation to the 
Development Fund is discussed at some length. 
A case a esa in the refort, the development of the 

Henig ioe reeding Research Department at Edin- 
burgh, illustrates the poaitidh: the Development 
Fund oemtributioh was £16,000, the International 
Edubation Board gave £30, 000, the Empire 


NR aena t Commision. e hese TRA 
[n enim eg: at (London: 
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- institutes, so that 


The Development Commission.t 


Marketing Board £10,000, and~a generous donor 
£10,000. The same applies to other large research 
great post-War developments 
have been possible. St the same.time, the whole 
Struóture seems needlesaly complex, and it looks as 
if a large amount of energy were expended on 
administration and finance rather than on actual 
research. 

LI RE PE ERTE PEN EE N E 
of the period of the report. The large equipment 
necessary has been provided from the various 
sources indicated. The scope of the work may be 
seen by the reports from some of the oentree ; 
at Cambridge, animal nutrition and animal patho- 
logy; at the Rowett Institute, Aberdeen, com- 
position of pastures ang the influence of iodine ; 
at Edinb , animal breeding and animal dis- 
eases. On the plant side, the grante cover many 
investigations on nutrition, breeding, and 
logy. .A recent development is the study of fruit, 
ita culture ahd preservation, as conducted at Long 
Ashton, East , and other research institutes, 


y assisted by le Empire guae facce 

e Bcheme ed advisory officers, pro for by 
the Development Fund for fifteen years, is reviewed 
at some length (pp. 80-109). The granta to 
eighteen centres total about £60,000, not including 
special oe for equipment, eto. It is now sug- 
gested. t as the centres become better staffed 
with county organisers, the function of the ad- 
visory officer might be better deeoribed by the 


term local research officer. Why not use the, 


simple word ‘ adviser,’ which suggesta advice, and 


allow ‘ officer ’ to lapse, sinoe it suggests something 


in the way of inspection or detection ? 

The grants under the heading of fisheries and 
harbours are only & small part of the State contri- 
butions, but they have enco a number of 
special investigations, including those on haddock, 
herring, and various shell-fish. 

A number of smaller grants have been made for 
the encouragement of rural industries, as & contri- 
bution to the larger movement for development of 
the countryside. A rpview of the pun pointe 
out that, with motor transport and broadcasting, 
village life is not so isolated as formerly ; hence the 
need for revisiqgn of schemes. Much of the present 


Work must be experimental, but there is need for 


concentration so as to bri 
control of some*more 
at present. 


the efforta under the 
ised organisation than 
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New Results on Cosmic Rays.! 


By Prof. R. A. Mzrzxax and Dr. G. H. CAMERON. PAST 


HE ooemio radiation is defined as that small ` 
portion of the ‘ penetrating radiation ’ which - 
is of coamic origin. “The main purpose of this paper. 
is to present a preliminary report upon some very 
recent work which throws new light upon the 
properties of these extraordinary rays, and shows 
that still harder ones exist than had heretofore 
been found, rays capable of penetrating 190 feet of 
water, or about 16-7 feet (5 metres) of lead, before 
being completely absorbed. . 

Binoe doubts have been RON, so late as 
last summer by some of the foremost of living 
physicists as to whether or not there are any rays 
which have as yet been Yefinitaly proved to be of: 
cosmic origin, and since up to this moment different 
observers of undoubted credentials, such as Swann, 
Hoffmann,? Kolhorster, and ourselves differ in some 
cases as much as eight- or tenfold in our estimates 
of the intensity of the coamio radiation if it exista, 
our first task will be to present very briefly the 
nature of the evidence up to the time of these 
experimenta, and then to see how the new resulta 
supplement this evidenoe. i 

This procedure will have the further advantage 
of presenting a very beautiful illustration of the 
alow, step-by-step process by which most advances 
in science are made, each experimenter building on 
the past, but pushing on, if-he is fortunate, a little 
beyond where his predecessors had gone, until 
presently the world finds iteelf in the full glory of 
& new conception of Nature without having been 
conscious of any particular instant at which the 
dawn came. Since the days of Greek mythology, 
very few discoveries have sprung fall-grown out of 
the brain of anyone. 


Eanty Work on Cosmo Rays. 

A starting point in the study of the very ‘ pene- 
trating radiations’ near the earth’s surface, waa 
made in 1903 when these rays were brought to 
light and named by MoLennah,‘ Rutherford, and 
their collaborators, who found that the rates of 
discharge of electroscopes could be very markedly 
reduced by surrounding them with successive 
screens of lead several centimetres thick, thus show- 
ing that rays existed in tbe atmosphere capable 


„of penetrating such thick screens, and thereftre 


appropriately named the ‘ penetrating radiations.’ 
The next important step was taken by the Swisa 
physicist Gookel,* who in 1910 first took an enclosed * 
eleotroecope in a balloon to a height of 4500 metres 
and found, contrary to expectation, that the 


‘radiation was higher at this altitude than at the ° 
surface, & fact which at once suggested that all of .” 


it, at least, was not of terrestrial origin, but that » 
part of it came into the earth’s atmosphere from 
above, an idea whjch had been put forward by 
O. W. Richardson 7 so early as 1906, 

During the next four years, Hess? in Austria and 
then Kolhürster? in Germany made other flights 
like Gockel's, cheaked his results and rendered 
them more quantitative, Kolhórster taking balloon 
readings up to 9000 metres, and finding the dis- 
charge rate decreasing slightly up to about 1000 
metres and then increasing, yntil at 9000 metres it 
was gome seven times as gregt as at the surface— 
more acourately, 80 ions‘more than at the surface, 
since it was this difference which he reported rather 
than the readings themselves. .. 

The War put a stop for a'whileto further advances, 
but in the fall of 1021 and the spring of 1922, 
Millikan and Bowen 1? tookethe next important step 


by building and sending up recording eleptroscopes 


* MoLennan and Burton, Pha Br. 18,364; 108 æ 


1 Rutherford and Cooke, Re. 16, 185) 108 id 
ng P arr. Q, 1918. s 
Hiharia ar WE dolis 4 55; 1008, "e 7 
. 1 19 and Y. d Deut. 
ES gir Fave Sek, À 1184 10134 Phy. 


and Bowen, Phys, Ræ., 335198; 1028; and 87, 355; in 
. . 
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2. 
in sounding ballodhs tos height of nearly 10 milea~- 
15,300 metres—more than nine-tenths of the way to 
the top of our atmosphere: measured by the fraction 
of the aig left below. These flights checked the 
results of the European observers in indicating an 
imoreasing ‘discharge rate up to that height, though 
the new observed rate was very muoh lees than had 
been computed from the afore-mentioned observa- 
tions up to 8000 motres; thus showing that the 
* penetrating rays,’ tf they came from above, were. 

actually morb pénetrating than had been supposed 
up to that.time. Since if ¢he rays come in from 
above, &he idnisation inside airtight electroscopes 
must increase exponentially, that is, geometric- 
ally with the distance of rise toward the top of 
the atmosphere, thpee very high flights were, and 
are now, especially significant. They place very 
certain and very definite upper limits upon the 
absorption coefficienta of the rays entering the 
atmosphere, if there are m fact such rays. 

The fact, however, that the total discharge of the 
elgotrogcopes in thesé flights was but about one- 
fourth what it should have been from the absorption 
coefficients, computed on the coamio ray hypothesis 





. from the date of Heas and of Kolhorster, suggested 


some other cause for the phenomenon. For up to 
this “time the increasing rate of discharge with 


e altitude was the sole phenomenon upon which the 


m Sits Bor. d. Prowse. Abad. 
a Phys Her 33, 778; April 1024 M M, 851; 


hypothesis of rays of cosmio origin rested, But 


. Other alternatives were possible, and had indeed 


* been suggested ; such, for example, as radioactive 
particles of unknown origin spread through the 
upper regions of the atmosphere. Such an alterna- 
tive could b8 tested definitely by making direct 
measurements of the coefficients of absorption of 
the penetrating rays rather than attempting to 
compute these coefficients as had heretofore been 
done, on the assumption that the rays entered the 
atmosphere from above. For if the rays were of 
radioactive origin, they would not be expected to 
bé appreciably hard&r than those of the known 
radioactive supstanees puch as thorium D or 
radium C. , 

» The next step was taken during summer of 1923, 
when Kolfforster™ in Europe and Millikan and 
Otis 18 in America independently made the first 
direct absorption measurements with materials 
other,than the atmosphere iteeli—the former in 
Alpine glaciers and in shallow podies of water at sea- 
level, tha latter in*thick lead screens carried to the 
top ôf Pike’s Poak—for the sake of throwing new 
Tight on the ‘possible origin of the’penetrating rays. 


= Kolhorfter, 34, 365, Dec. 20, 1028. 
1080. 
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Kolhorster reported as a result of his glacier, 
experiments an absorption coefijsient of,0-25 per 
metre of water, or about half that previously found, 
namely, 0-56, thus eliminating the discrepanoy 
between the findings from his balloon flights and 
our sounding balloon experiments. He states in 
the paper desoribing this work that his experiments 
prove definitely the existence of gamma rays of 
about one-tenth the absorption coefficient of the 
hardest known gamma rays (4:1 per metre of 
water), but speaks with reserve about their origin. 
He says, after discussing various alternatives, that 
“one inclines more and more of late to the view 
that the penetrating rays are a phenomenon the 
origin of which is to be sought in the cosmos," 14 

Millikan and Otis, on the other hand, concluded 
from their new Pike’s Peak absorption data that 
if any of the penetrating rays which they found on 
the Peak were of cosmic origin they had to be more 
penetrating, or less strong, than corresponded even 
with the reduced values now found by Kolhorster, 
namely, 2 ions at sea-level, absorption coefficient 
0-25 per metre of water. The mean coefficient of 
the radiation which they found on Pike’s Peak 
was but slightly less than that of thorium D, anda 
large part of it was certainly of local origin. They 
brought to light in these experiments no new 
evidence for the existence of rays of cosmic origin. 
Indeed, up to 1925, there appears from the literature 
to have been no feeling of certainty in any quarter 
that the existence of rays of cosmic origin had been 
proved. The increase in ionisation in closed vessels 
up to nearly 10 miles was an undoubted fact, and 
Kolhorster’s glacier experimenta were favourable to 
the cosmic ray interpretation; but the possibilities 
of the radioactive contamination of a glacier are 
not small, nor do its irregular shape and proximity to 
land masses adapt it well to trustworthy absorption- 
coefficient measurements. Further, Hoffmann !5 
in Germany, with an extraordinarily fine teohnique, 
had in 1925 pronounced against the existence of 
rays of cosmic origin. Also in Amerioa, Swann 15 
was convinced that the work of himself and his 
collaborators with the ionisation in vessels at 
pressures up to 75 atmospheres was incompatible 
with the cosmic ray interpretation of the pene- 
trating radiation. 


p. 114, 1925. 

MUN man hnmar mehr der ÀAnmiohi xu, die Hohen- 
strablong als eins Ursprung im Kosmos 
xu suchen ist.” HS für die erstere Au Hohen- 
strahlung als einer ans den hoheren A chten stammen- 
den baher xeinoriei direkte tung den wurds, so spreehen 

bbckit mehr emer koamisehon 


. Xeu , 28, 40, 660 
Le ge do tad Ooh Torth, “Pays. Re , 23, 100; 
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OssunvaATIONS.IN MOUNTAIN LAXUS. 

. In 1925, however, Millikfn and.C&meron got 
unambiguous evidenoe from their own point of 
view df a penetrating radiation which had to be 
of cosmic origin. It was indeed weaker and more 
penetrating than had corresponded to preceding 
estimates, having an ionising power at sea-level of 
but 14 ions per o.c. per seo., an absorption oo- 
efficient which became as small as 0-18 per metre 
of water, and’a definite spectral distribution, the 
. longest wave-lengths found having a value, com- 
puted from A. H. Compton's formula, A =0-00063 A, 
the shortest’ 0-00038 A. This last is but one- 
thirtieth the paves tnene of the very hardest 
gamma rays. 

These experiments consisted in sinking sealed 
electroscopes in deep, high-altitude, anow-fed lakes, 
and thus finding, to take a particular case, that the 
ionisation in Muir Lake (altitude 11,800 ft. or 
3590 m.) decreased steadily with depth from 13-3 
ions per o.c. per seo. at the surface to 3-6 ions at 
60 ft. (18 m.) below the surface, below which point 
there was no further measurable decrease with 
instrumenta of such sensifility as were being used. 
This was the first time the zero of an eleciroscope— 
the reading with all external radiations completely cut 
out—Aad been definitely determined, and the results 
accordingly began to show that $$ was possible to make 
with certainly determinations of the absolute amount 
of the penetrating radiation. 

Up to the point to whit wo have thus far 
degoribed the experiment, it proved merely either 
the existence at the surface of the lake of a pene- 
trating radiation èo hard as to be able to penetrate 
60 ft. (18 m.) of water before becoming completely 
absorbed, or elae & very strange distribution of 
radioactivity in the water of the lake. 

Next, by taking similar readings in another deep, 
snow-fed lake, 300 miles farther south and having 
an altitude 0700 ft. (2060 m.) lower, we found a 
similar curve, but with each reading displaced just 
siz feet upward. But six feet of water was exactly 
the equivalent in absorbing power, where the mass 
absorption law holds, of the layer of atmosphere 
lying between the altitudes 11,800 ft. (3590 m.) and 
5100 ft. (1530 m.). 

This experiment, TT by later similar 
findings in other lakes, therefore proved definitely 
three things : E 
First, that the effects in Muir Lake had not been | 
due to any radioactivity which happened to be" 
distributed in the water in a partichlar way. 
Second, that the source of the rays was not at all 


RLE 


in the layer of atmospheres between the &wo alti- 
tudes, for this layer. acted in every partioular Jike 
an absorbing planket, having precisely the ab- 
sorption that It should have if the rays came in 
wholly from above. 

Third, that in.different localities 300 miles apart, 
north and south, the rays were exactly alike at the 
same altitudes. 

These facta, combined with the further observa- 
etion made both before and at this time, that within 
the limits of our observational err the rays came 
in equally from all dire@tions of the aky, and supple- 
mented finally by the facts that the ebeerved 
absorption coefficient and total cosmic ray ionisa- 
tion at the altitude of Muir Lake predict satis- 
factorily the resulta obtained in the 15:5 km. 
balloon flight, all thts constitutes pretty unambiguous 
evidence that the high alisiude rays do not originate in 
our aimosphere, very certainly not in the lower nine- 
tentha of ti, and justifies the designation ‘ cosmic rays,’ 
the most descriptive ‘and the most appropriate 
name yet suggested for tha? portion of the peng- 
trating rays which come in from above. We shall 
discuss just how unambiguous the evidence is at this 

‘moment after having presented our new results.. 

These represent two groups of experiments, one 
carried out in Bolivia in the High Andes at altiftidea 
up to 15,400 ft. (4620 m.) in the fall of 1926, and the 
other in Arrowhead Lake and Gem Lake, Caton 
in the summer of 1927. 


PmwwrRATING RADIATION IN THE HicH on 


The experiments in the High Andes had four 
prime objectives as follows: (1) To s8e whether in 
lakes in the southern hemisphere the altitude- 
ionisation curve would coincide with that found in 
lakes in the northern hemisphere. This curve was 
particularly sensitive in the very high altitude 
lakes obtainable in the High Andes, and the spectral 
distribution found in 1925 could be more accurately 
tested. If the. northern bemisphete and tife 
southern hemisphere curves oaincidgd, it would go 
& long way toward eliminating the possibility that 
the rays are generated by the incidence of high, 
speed beta rays on the very outer layers of our 
atmosphere—about the only hypothesis which 
could put the source of these rays in the last tenth 
of the air about the earth? For such beta, rays 
would ke expected to be influenced, by the earth’s 
magnetic field so as to generate stronger n 
over the poles than over the equatgr.- In 
17° S. we shogl@ be completely ,sorogned iu 
such pole effects, partictlarty if fe could ‘get into 
suitable high altitude pockefa in,the mountains. | 
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` (2) To obtain further*crucial testa of the C. T. R. 
hypothegis that these rays may be due to 

the integration of the effects of the impact in the 
earth’s atmosphere of electrons endowed with many 
millions gf volta of energy acquired in thunder- 
storms. Lakes in suitable pockets in the High 
Andes wqild be oompletely screened from such 
effects. «Also, a comparison of the rays found in 
thunderstorth reas with those found in large 
regions like California which are comparatively 
- free from thunderstorms might furnish check 
observations upon this poirft. (3) By determining, 
as outlfned above, thé zero readings of new electro- 

e 


*. 
Titicaca (alt. 12,040 ft. or 3822 m.) readings whioh 
corresponded very njcely with gimilar ones taken 
at Muir Lake, California.* Also in Lake Miguilla, * 
near Caracoles, Bolivia (alt. 15,000 ft. or 4500 m.), 
we obtained readings which fell satisfactorily on 
the extrapolated Muir Lake curve. If, then, there 
are any geographical differences in the altitude- 
ionisation curve, they are beyond the limite of our 
present observational technique. 

As to (2), Lake Miguilla is a small lake surrounded 
on all sides by mountains several thousand feet 
high. It would be completely shielded from rays 
having. their origins in thunderstorms anywhere on 








Tu, 1.— Lak Migala, Bolivia, Altitude, 15,000 fb. (4500 m.) about 2000 ft. long, 700 fk. wide, and 175 fh. deep, 


scopes to obtain new checks on our value of the 
ionisation due to the cosmio rays at sea-level, a 
juantity upon whiol as yet there have been wide 
oe between the results of different ex- 
perimenterg. 
evalleys in very high mountains where the rays are 
three or fbur times as intense as at sea-level, and 
there to make more trustworthy testa on directional 
effecta in cosmic rays—in particular to see whether 
the Milky Way is more or leas effective than other 
portions of the BEY: in sendipg these rays into the 
earth. am 
e On all these four points we obtained, despite 
unfortunate aceidenta with two dt the electroscopee, 
aatisfanjory and definfte information. 
e As to (l), we obtained on, the surface of Lake 


(4) To get into suitable pockets or- 


theearth. Further, off the coast of Central America 
we took a long series of readings in the wireless 
room on shipboard on a night on which a brilliant 
display of lightning was going on along the coast, 
and we compared the results with readings taken 
on the California coast, which is almost entirely 
free from thunderstorms, without bringing to light 
the slightest difference. The C. T. R. Wilson 
hypothesis is therefore quite definitely eliminated. 
. As to (3), we took the zeros of two of our electro- 
scopes by sinking them to sufficient depths and then 
made an elaborate series of sea-level observations 
on the ship all the way from Mollendo, Peru, to 

Los Angeles. We found no variation in sea-level 
reading wiih geographical position, and but slight 
differences between the ionisations in- different 
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ingirumenta, though they had volumes nearly in 
the ratio 1 to 2 and different sorte of walls. The 
mhean value of the sea-level ionifation thus directly 
observed was but a few tenths of an ion above 
the meat of the sea-level cosmic ray ionisations 
‘ -n by the two curves of our preceding report. 
‘these curve-values were 1-4 for eleotrosoope No. 
1, and 1:6 for electroecope No. 3—mean value 1:5, 
which is thus checked approximately, though not 
yet accurately (see below), since the ionisation due 
to the radioactive matter in the air above the 
‘ooean must be very small. The main uncertainty 
in this present value 1-5 for the sea-level ionisation 
‘lies in the determination of the capacities of the 
electroscopes, and in uncertainties in the effect of 
electroscope walls. Upon the latter effect we shall 
make a later report. 
As to (4), we took two long series of observations, 


each lasting three days, at an altitude of 15,400 ft. 


(4820 m.) in a deep valley from which the Milky Way 
was in sight for a period of 5 or 6 hours and then 
practically out of sight for another 6 hours. The 
value of the ooemio rays which entered our electro 
-scopes in this valley was 3-6. We could delect:no 
difference ai all in the valusof ihe readings when the 
Milky Way was overhead and when it was out of 
sight. ` Our error in the mean values of these-réad- 
ings could scarcely be.more than 0-1 ion. “Even 
if we double this estimate so as to have a3wide 
factor of safety, we may conclude at least that the 
Milky Way exerts no influence upon the co&mio 
rays which it is yet within the power of the in- 
struments used to detect, and that this should mean 
that the rays coming from the direction of the Milky 
Way are not 6 per cent. greater or lees than are 
those coming from the portion of the heavens at 
right angles to the Milky Way. This is in agree- 
ment with our preceding lees discriminating measure- 
ments, and also with recent very careful work at 
sea-level by Hoffmann and Steinke,!’ who can find 
there no directional effect in cosmic rays at all; 
but it is at variance with resulte reported by 
Bittner !! and by Kolhórster.? 

- This present work was, however, done under quite 
as favourable conditions as have ever been used. It 
is very important to obtain unambiguous evidence 
upon this point. No entirely trustworthy oonolu- 
sions about the origin.of thp rays can be drawn 
until it ia settled. As yet, the case for a favoured 
region from which the raya'come does not seem to 
have been established, but more senfitive testa can 


be made and will be made in the near future. 
: Butina, E Eat 1 desohyes a 1o; oan ` 
Kolhtester, styrertorxseba ten, 14, 036 ; 1086, 


2 : 
"OBSERVATIONS IN ues MousTAtN 
i ^. Laxms. . : 

The object of the new group of experiments at 
Arrowhead shd Gem Lakes, begun early fh 1927, 
was to use an increased electroscope sensibility 
and an increased accuracy in the determination of 
the electroscope constants, for the sake «xf intro- 
ducing greater precision into cosmic ray, detbrmina- 
tions and placing the whole subfeot upon & more 
strictly quantitative basis. 

As already indicated, different “obeervers are 
still wide apart on the absolute value of the i ioniae- 
tion, though a considerable group of us now find 
it to be between one and two ions Mt sea-level. 
This, however, can scarcely be called quantitative 
agreement. But this could soarfely be expected, 
since no observers except ourselves have thus far 
been able to determine the zeros of their instru- 
ments; so that all values- of ionisations except 


“ours must be regarded as estimates rather than 
‘measurements. Our own valuge suffer from rather 


large- uncertainties, possibly 10 per oent., thougle 
probably lees, in the determination of the capacities 
of our electroscopes. 

As to mean absorption coefficients, Kolharster 
and ourselves are now in reasonable agreamgnt, 
but no one exóept ourselves had until very recently 
brought to light the mhomogeneity of the rays, 
though the latest resulta by Hoffmann and Steinke 
lead them to support provisionally our findings 
and to suggest that in the mixture of cosmic rays 
some may exist even harder than the hardest 
brought to light by us. These we foynd to have 
an absorption coefficient equal tó 0-18 per metre 
af water, which corresponds, if computed by 
Compton's equations, to a wave-length 0-00038 A, 
or an equivalent generating potential of 32,600,000 
volts. Hoffmann,™ in order to explain his latest 
sea-level readings, assumes components of hardness 
corresponding to a wave-length, computed in the 
same way, of 0-00029 A, or an equivalent generous 
potential of 41,000,000 volts. 

We began in the fall of 1926 to build new electro- 
scopes of greater sensibility to the ooemjo rays in ° 
the hope of determining the intensities of these 
rays more precisely and studying their spectral 
distribution more discriminatingly ; in particular, 
we wished to test for the presence of still hírder 
rays than could be brbught to light by the sensi- 
bility of our preceding instruments ; for thére ere 
theoretical for suspecting that’ still hardere 
rays might exist. ‘These eleotwosoopeó will be 

™ Hoffmann. AAR. der Phys., SER 417. for. ? 
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described in dejail in more technical papers. Suffice 
jt to%ay here that we can now measure the o&pa- 
eties of our eleotroscopes to & few parta in a thou- 
sand (0-791 electrostatic unit is the capacity of the 
instrurfent with which the following results have 
been obtained), and that we are now using eight 
times the sensibility to cosmic rays that we have 
heretofare employed ; so that db sea-level we have 
: in our leotroscope 11 cosmic ray ions to play with 
instead of"l-4,afld at Muir Lake about 40 instead 
of 5. AE . d 
In oarrying out experimente with this eleotro- 
scope in Gem Lake last summer, the ionisation at 
the surface of the lake waa 33-6 per 0.0. per seo., 
and it deorfased with depth of immersion, regularly 
and vesy smoothly, to a zero $alue of 2-0. But this 
e 





electroweope s to depths GP 104 fi belom 1a 
constant at 2-6 Easier: a/o Readmgs at sur- 


Fig. 2 —The type of 
face, $ 6 ejec. 


asymptotic value of the $onisation-depth curve was 
only reached at a depth of 164 feet (50 m.) instead 
of at about 64 feet (16-2 m.) as in our preced- 
ing 1925 Arrowhead experiments. This does not 
represent a discrepancy between the two sete of 
wesults. It means oply that the ionisation ordinates 
ef*the curve have now been multiplied eightfold 
by the incredsed sensibility. In spite of this, the 

. series of fonisation-depth readings taken with the 

* new eleojroscope falls much more smoothly upon 
the curve, that is, shows leas scattering, than was 
the case before; so that by improvements in 
technique the actual sensibility has been multiplied 
confiderably more than eightfold. It is this in- 
creased sensibility and prébision of meaburement 
aldhe “which is responsible for the fact that at 

e depths befween 54 ft. and 184, ft. ionisation is 
now clearly shown which was before masked by 
observ&tional uncertainties. 





Taking into account the absorption of phe 
atmosphere above Gem Lake, Which i is the equiva- 
lent of 7-45 metrés of pater, the new " experiments 
reveal rays 8o penetrating as to pass through 57 metres 
(190 fi.) of water, or 5 m. (16-7 ft.) of lead b8fore being 
completely absorbed. 

The new ourve can be analysed for spectral 
distribution much more reliably than has been 
heretofore the case; but it is very satisfying that, 
analysed by the method before used, the portion 
in the neighbourhood of the elevation of Arrowhead 
yields precisely the same coefficient as did the 
former ourve in the same region, namely, 0-23 per 
metre of water, while the lowest part of the curve 
yields the coefficients 0-1 per metre of water, so that 
we have here brought to light rays nearly twice as 
penerating as those heretofore found by us. Com- 
puted as before, the shortest wave-length is now 
0-00021 A, the equivalent generating potential of 
which is 59,000,000 valts, very considerably higher 
than the estimates made by Hoffmann. 

Our total curve now extends from an absorption 
coefficient of u «0-25 per metre of water to u =0-1, 
or in equivalent wave-lengths computed as hereto- 
fore, 0-00053 A to 0-00021 A, a range of between one 
and iwo octaves. If the computations are made by 
Dirao's formula,“ which is probably more trust- 
worthy than Compton’s, the relative values do not 
change, but the absolute frequencies or energies 
are increased about 30 per cent. 

The cosmic ray sea-level tontaation in this electro- 
scope, reduced to atmospheric pressure, is the same 
that we published before for electroscope No. 1, 
namely, close to 1-4 tons per c.c. per sec., and 
the error here should be, for this electroscope, less 
than 1 per cent. 


Tue Source oF Cosmid RAYS. 


What can now be said with reference to the 
possible source of thesé extraordinary rays? 


Their penetrating power alone—or frequency, 


computed by whatever formula—obviously re- 
quires that they correspond to changes of some sort 
taking place within the nucleus iteelf, since no 
extra nuclear charges can possibly be associated 
with anything like such energies. The simplest 


_ hypothesis is that to which we directed attention in 


our 1925 paper, namely, that these rays are pro- 

duced by direct encounters between the nuclei 

of atoms and high-speed electrons. It is true that 

the mere potential energy of separation of the 

electron from the nucleus is not enough in the case 

of the light atoms, without a larger disappearance 
= Duras, Pros. Hoy. Soc., 109, 206; 1025. 


. 
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. . 
of mass than there is as yet reason to suppose taked 
place. Our most energetic rays heretofore found 
osrresponded, it will be remembBered, very closely 
to the energy ohange—los of mass—accompanying 
the union*of four atoms of hydrogen into one atom 
of helium, bit the new measurements give rays of 
practically double this energy, but still only about 
one-fifteenth of that to be expected from the com- 
plete tranaformation into radiation of the energy 
of separation of the positive and negative electrons ; 
Bo that there is as yet no direct experimental ground 
VU PRE ROSI FIOR EMELES OTE QJ / RADIAN OY 
mass occurs. 

If, however, there are processes widely distri- 
buted throughout the universe by which electrons 
become endowed with many millions of volta of 
energy—C. T. R. Wilson calls upon thunderstorms 
on the earth as one such proceas—then there is no 
diffloulty in calling upon the encounters between 
such electrons and the nuclei of atoms, however 
light, to act as sources of the observed rays. We 
shall not here attempt to list possible causes for 
such high-speed electrons, but if we postulate their 
existence the cosmic rays follow at once. For from 
the best of spectroscopic evédence the astronomer 
now populates interstellar space with not less than 
one atom per cubic inch. Furthermore, from the 
ionised state of the calcium atoms which are found 
in interstellar space, Eddington ™ estimates that 
the temperature of space, defined by the mean 
kinetio energy of agitation of the atoms and 
electrons therein found, is about 10000? C., te. 
higher than the surface temperature of the sun or 
of that of most of the stars. 

Again, no radiations of the sort here considered, 
if generated in the interiors of stars, could possibly 
get out, since they follow the mass absorption law, 
and according to the foregoing experiments are 
all &heorbed in a thickness of 190 ft. of water. 
This thickness might be multiplied many, many 
fold before getting through the merest outer skin 
of a star. The mass equivalent of this thickness 
will be reached by going out in any direction to a 
distance of 10* light-years, on the assumption that 
space is studded with one atom per oubio inch. 
These considerations, if correct, indicate that the 
directions of the sun or the stars are not likely to 
differentiate themselves from other directions as 
sources of these rays, and all observers are agreed 
that the sun at least doe not so differentiate 
itself. . 

If, however, high-speed electrons are postulated 
as a source of these rays, why not let these high- 

= Badington, “Stars and Atoms,” p. 69 (Oxford Press, 1987). 
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speed glectrons be thè rays themselves i Why 
assume short ether waves at alli The answer im 
that we know experimentally that through th8 
photo-electrio prowess the same energy can be 
interchanged “without loss between ether waves 
and electrons. Also, according to Ellis’s ‘resulta, 
these quantum laws are followed quite as well in 
nuclear as in extra ‘nuclear changes. The 

tion of the energy into heat, howgver, takes place 
primarily when the energy is in the electronic 
carrier. In other words, the absorption coefficient 
of beta rays is a hundregl or more times greater 
than that of ether waves of the same engrgy ; 
so that electrons set into motion by the Compton 
proceas or otherwise, very rapidly degrade the 
energy when it gets into them in any locality ; but 
ita transport through space in the concentrated form 
(which corresponds to high penetrating power) must 
take place when it is in the form of ether waves. 

It is therefore-quite futile to postulate as the 
source of the observed rays the bombardment of 
the air in the outer tenth of eur atmosphere by 
high-speed electrons of the same maximum energy. * 
If such high-speed electrons could enter the top 
of our atmosphere in sufficient quantity, they would 
indeed produce just such rays as we observe ; but 
the difficulty is that they would haee been doing eo 
all through space, and it would be the ether waves 
with their high penetrating power rather than the 
high-speed electrons with their relatively low pene- 
trating power which would reach our atmosphere 
in quantity. It would be only in case the high- 
speed electrons were in the main generated rela- 
tively near us, a8 in the sun or nearere stars, and 
had not yet had space, béfore reaching the earth, 
to have their energy diasipated into heat or trans- 
formed into the more penetrating rays, that this 
argument would be invalid. 

But thts last case te precisely the one that has been 
eliminated by our failure to find that the sun has any 
appreciable influence upon thiseradiation. For ife 
the direction of the sun stood, out above other* 
direotions in the heevens as one in' which high- 
speed beta rays were superabundant, it would, of 
necessity, also be a direction in which the cosmic 
rays were generated in abnormal abundance. It 
seems quite impossible then, on this theory of 
their uir d y ane ei qp ee d 
the upper, tenth of our atmosphere or jo any, 
nomically near-by regions. . 





. Cano ORIGIN. * 


Again, the foregoing censklerations as to the 
distance from the earth at which the rays orfginate 


y 
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i with ewer ter force to any hypothesis 
¿involving either spontaneous or induced nuolear 
Dhanges note associafed with electron impacts ; 
for matter in the upper tenthef our atmosphere 
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Way does not differentiate itself from other parte 
of the sky as a source of the rays—and our experi- 
ments thus far have fajled*t@ find any such differ- 
entiation—then the rays must come, in the main, 


must “upon any such hypothesif be endowed | from beyond the Milky Way, i.e. either from the 


with properties entirely unlike any which matter 
just a little closer to us or more remote from us 


No% while matter in remote regions of the uni- 
verse may well Be assumed to be endowed with pro- 
perties which do not manifest themselves on earth, 
it would be a violation of the principle of minimum 
hypothesis to assume that a thin ring of matter 
just beyond us has properties which matter neither 
more remote nor more near possesses. We can 
see ne possible way, then, of assigning to the rays 
any other than*& ooemio origin; and if the Milky 


spiral nebulm, if these are uniformly distributed 
throughout the heavens, or else from ‘ the cloud in 
space.’ 


From the resulta of our 1927 experimenta, we are 
now for the first time able to compute with a fair 
degree of confidence: the total energy per sq, om. 
per sec. that flows into the top of the earth’s 
atmosphere in the form of the cosmio rays. It 
comes out 3-1 x 10+ ergs om, 8eo.7, or just one- 
tenth the total energy coming into the earth’s 
atmosphere in the form of star light and heat. 
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Pror. Mron Wayar. 
Y the death on Nov. 11, at the age of sixty- 
. seven years, of Milton Whitney, soil science 
loges one ôf ita moat striking and ori personali- 
ties. His work extended over nearly forty years, 
and throughout the whole period he was noted for 
the freshness of his outlook and the novelty of his 
deas. He first came into prominence in 1892, 
when, as E of geo and soil physics at 

the vehi d Agricultural College and 
to the Experiment Patian, e Sablihed an in- 
teresting paper, “Some Physical Properties of 
Soils in Relation to Moisture and Crop Distribu- 
tion," in which he examined a number of soils 
of known produotiveneas ard showed that their 
ETERO i “properties are closely related to the 
texture of the soil as revealed by mechanical 
analysis, The physical properties of the soil, 
especially the texture, regulate ita temperature, 
moisture content, and air supply, or, as he called it, 
with the love of anal which characterised all 
his writings, the ‘ climate’ of the soi], and he argued 
that the significance of these physical properties in 
determining the distribution and yield of crops 
iust ‘thateficé be) cf Iho bano coder as that oF 
climate in the ordinary sense of the word. In 
short, these physical factors are the predominant 
factors in soil fertility. He éhus broke completely 
away from the idea currently accepted at that time 
that fertility is mainly a matter of chemical com- 
position of the soil. The serie ubi n were 
` prepared for this insistence on the physical proper- 
ties, as W. H. King had already at i Doch 
carrying on important physioal studies, and there 
were no active soil investigators in Great Britain 
to controvert the position even if they had wished 

to do so. AME. 

This and other pa marked out Whitney as a 
man of ideas, and when the United States Depart- 
ment óf Agriculture set up ita Soil Bureau in 1894, 
Whitney was put in charge. Among his early 
studies here was one on the tobacco soils of the 
United States, showing the close connexion between 
the quality of the crop and the texture of the soil. 
High quality or ‘ wrapper’ tobacco was produced 
on aoil UEU much sand and little olay, while 
low quality or ‘ filler’ tobacco was on heavier 
soils containing. more clay and silt. Other crops 
showed similar relatio: with soil composition, 
and Whitney regarded his thesis asso well established 
that, in the great soil survey of the United States 
then being organised, he mechanical analysis as 
the basis of classification. The scheme has, in point 
of fact, been altered, but it served a very useful 


p : 
"fare long it &p that mechanical analysis 
alone would not ce to explam all the phenomena 
of fertility. For example, in«he survey of Florida, 
two widely different soils, the good,“ pinelands’ 
and the barren ‘hammock soils,’ had the same 
mechanical analysis, yet obviously could not be 
classed together. , Whitney tried electrical methods 
of soil moisture determination in the soil in situ, 
*No. 3030, Vor. 121] Š * 


Obituary, . 


end allied 


. * 

but without much result: he was led,'however, td 
recognise the importance of ¢he soil Bolution in the 
nutrition of the plant and, in conjunction with 
Cameron, brdüght out a paper in 1903 $n the 
chemistry of the soil in relation to crop production, 
in which the principles of ethane, chemistry were 
for the first time applied to the soil. . 


The subject was so novel that most inveftigators 
were not prepared for it, and some gf the deductions 
were so startling that they gave to & vigorous 


cofitroversy—the first therp been in soil science 
for many years. The centre of it was"WHitney and 
Cameron’s statement thatethe soil solution, which is 
the proper food of plante, is of the same ordpr of 
eompoertion and concentration in all soils, and 
therefore all soils, fertile and infertile, &re equally 
well supplied with plant food: fertilisers do not 
feed the plant, but act in some gther way. The 
controlling factor in soil fertility was in some cases 
physical, but in some at least it was the presence of 
toxic substances in the soil. This led to the study 
of the organic substances in the soil by Schreiner 
and Shorey, and the isolation of dihydroxystearic 
acid and other poisonous substances from certain 
infertile soils. * 

The controversy is now over, and it is known that * 
the soil solution does vary in composition and in 
concentration in different soils and in different 


seasons in the same soil. But the t value of 
Whitney’s work remains unchall : he widened 
the range of the subject and enriched it with ideas 


and analogies whioh, if not themselves entirely 
sound, nevertheless make the ius igen stop and 
think. E RUSSELL. 


Me. W. C. F. NEWTON. 
Taa death of Mr. W. C. F. Newton, on Deo. 22, 


‘at the age of thirty-two years, takes awgy a young 


cultivated in Great Britain—ocytology and 
ita ing upon ics. Newton was a student 
at the. Birkbeck College, but his course was inter- 
ru by war service (he reoeived the Mons 
medal) and he did not take his d until 1921. 
With a scholarship from the ment of 
Scientific and Industrial Research, he continued to 
work at the Birkbeck under Dafhe Helen Gwynne- * 
Vaughan, and began to investigate the chromo- ° 
somes of Galtonia, & paper on which appeared in 
the Annals of Botany tor 1924. ., 

In 1822, Bateson, who had long been on the look-  * 
out for a oytologist, invited Newton to join the 
staff of the John Innes Horticultural Institution, 
&nd there he oontinued to work. Much time waa 
not given to him, for he had to undergo a severe 
o tion in the summer of 1926, and waa in hoepftal 
w he Sorrected the eproofs of his paper ou 
Linn. Joc., 1927) on the ohromosÓmes of '"Bulipa 
genera. This paper conteins sorhe 
incidental mentiqn bf the improvemgnté in tech- 
nique he had introduced, methods of fixing and 
staining which are now in general use, though, as 


worker of rare quality in a fleld that has been but 
sparsely 


. . 


' the late autumn 
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a had bean freely communicated in talk, it | cable manuf industry. He founded the 


ergotten that hey originated with Newton. 
Nonton cathe’ back to the laboratory in 1927, and 
resumed his work om tetraploid hybrids, among 
them Digitalis ambigua x purpurea (produced by 
B. H. Burton) and Primula bewensif Around the 
latter hybrid many misconceptions had arisen, 
whioh by the perfection of his technique he suc- 
oeeded in secs finally reoeneiling ita peculiar 
oytolo, genetical behaviour. 

Sal: ok finished with & genus 

Gul zr problems, unt the sort 
"x bai most apt for his thesis, that oyto- 
logical refatiénships provide the real key to system- 
atiœ. But the study ef tulips has lost within 
‘a shgrt space both Dykes, who had given years to 
the collection and morphological examination of 
the specied, and now Newton, who was seeing his 
way to bring order out of the confusion. He was 
also oocupied with colour inheritance in po 
and an in sex problem im Silene, unti 
e recurrence of his malady laid 
him aside. But he never lost either his mterest 
or his courage, and within a few days of his death, 
in ns state of pitiful weakness, he would still discuss 

MI roblems and suggest the lines on which further 
was needed, * 

Such was the man, a true passionné (pour faire 
quelquechose de grand il faut être passionné), soft- 
voioed and tle, almost sustere m manner until 
his humour a broke out, but rigorous for himself and 
carrying his laboratory standards into the 
ee walks of life and learnmg. Death has dealt 

ny with the men whom Bateson gathered 

a him at one time or another, and Newton 
bade fair to carry on in & quite different fashion 
that inspiration and stimulus which had so char- 
aoterised his chief. A. D. H. 





Mr. Haney ÉDMUNDS. 


Hurry EDMUNDS, who died at Hove on Nov. 18, 
at the age-of seventy-four years, was one of the 
ioneers of electric li He was ‘born at 
Boner i in 1853. At the age of twenty-four he 
introduced electric lighting by Jablochkoff candles 
into America. He,.then returned to introduce, the 
Farmer-Wallace system of eleotrió lighting tinto 
, England. The Brush Eleotrio Lighting Co. ap. 
Su wi radar , and so early as 
879 he did much to popularise the Brush system 
of lighting in Great Britain. 

In conjunction with Sir Joseph Swan, Edmunds 
installed incandescent lampe in H.M.S. Inflexible 
and thé Atlantio linars Otiy of Richmond and 
Servia in 1881, and in 1885 he became & partner in 
the firm of Meesrs. W. T. Glover and Co., of Man- 
chester, the cables manufacturers. He was & 
pefsonal friend of Mr. T. A. Edison, and brought 
the fif&t phdnograph to Bngland. An account of 
thjs &nvention* was published in the Times in 
January 1887. He was also associated with the 
late Mr. *A Stroh in the manufacture of 
phonographs. sAmongsé electrical engineers, how- 
„over, he is best known by his connexion with the 


No. 3036, Vor.121] ° 


Cable Manufacturers’ Association, which is an e&rly 
and succesaful example of oo«perative working. 
Edmunds was also one of the earliest of the 
pioneers of cycling and motoring in land. In 
1898 he brought from Paris a De Dfon motor 
tricycle and trailer, which at the time excited great 
ublic interest. It is also in ing to tecall that 
e introduced Mr. C. 8. Rolle to Mr. Royoe, a 
meeting which led to the formation of the Rolls 
Royoe Company. He had a very in 
personality anid. will be missed by many friends. 
Hare JULIUS Riva uty-director of the 
Verein für chemische und hd Produktion 
in Aussig-Karisbad and extra-ordinary egor 
of technical chemistry at the aree oF Tone 
bruok, died on Aug. 17. Born in Hungary in 1859, 
Baumann studied for a time a£ Prague, but soon 
relinquished the idea of ari academic careér and 
devoted his energies to chemical ind , in which 


he became recognised as one of the leading person- 
alities in Austria. - 





Pror. PAUL Grots, of the University of Munich, 
the well-known orystallographer and author af “ Die 


physikalische Krystallographie,” died recently at 
His discovery in 1870 


the age of eighty-five 

of morphotropy, or oj orm due 
to the replacement o ree bae, ther atoms or 
groups, was largely responsible T tr stimulating 
investigations into the structure of atoms. 





Wa regret to announce the following deaths : 

Surgeon Reer - Admiral Sir Percy Bassett - Smith, 
K.C.B., C.M.G., a president of the eae deni 
of Tropical Medicine and Hygiene, on Deo. 29 
PLE years. , 

R. B: Buckley, O.S.I., formerly chief 
to the Government of ‘Bengal and author of Erga. 
tion m India," on Deo. Vp ones d years. 

Mr. W. H. Dines, F.R.8 ed for his work 
on the payee of the upper air,-on Deo. 24, aged 
sevent iP hese 
Mr BW airchild, of the firm of Fairchild Brothers 


and d eaten sean &oturing p cal chemusta, 
who founded the Fairchild Saha! nd prizes for 
pharmaceutical gtudenta in -Great Britam and Ireland 


and in the United States, on Nov. 18, aged seventy - 


five years. 

- Prof. Georg Fendler, ‘ until reoentl ein mid 
direotor of the new research institute for foodstuffa Toodatufts 
B on md 11, aH four years. 


many em honorary of the Royal Numis- 

matio iety, on Nov. 21, aged eighty-one years. 
Mr. J. B. Hi, until 1922 geological adviser to the 

of Health and formerly of the Geological 


ch ee on Dec. 18, aged sixty-five 


"De William R. Orndorff, professor of organic and 
Rov. 1, aged chemistry at Cornell University, on 
" tixty-five years 

Strache, to of the Institute for 
ma teobnole at A es Technische Hochschule in 
Vienna and a leading authority og. gaseous fuels, on 
Nov. 4, aged sixty-two years. 

fe 
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News and Views. 


Ost of the most interesting features of the Leeds 
nfeeting of the British Assopiatidh was undoubtedly 
the evening discourse by Prof. R. A. Millikan on 
“ Cosmic Rays," which we are privileged to publish, 
with additions, as a special supplement to this iasue. 
The fact that an electroscope would gradually lose 
its charge even when surrounded by considerable 
thicknesses of metal had been known for many years, 
and & good deal of experimental work was done in 
the early days of the subject, without any very positive 
Tesulta, to discover the origin of this ‘ spontaneous’ 
ionisation. The difficulty 1s, of course, that radio- 
active materials are very widely disseminated in 
minute quantities, and the possible ‘presence of such 
material in the electroscope walls, and in the plates 
used to screen the mstrument, was & continual source 
of uncertainty and confusion. The first advance in 
the subject was secured when Gockel made balloon 
ascents with an enclosed electroecope in 1910, and 
found that the rate of discharge became appreciably 
greater as the altitude increased, thus suggesting that 
part of the effect, at any rate, was due to penetrating 
radiation coming through the atmosphere from &xtra- 
terrestrial sources. These results were confirmed and 
extended by Millikan and Bowen, among others, in 
1921. In his more recent experimenta, Millikan, who 
has pursued the subject with all his well-known 
vigour and skill, has been @ing, as’ his absorbing 
material, the water of snow-fed lakes in the high 
mountains of California and Boli material which 
he finds to be exceptionally free from radioactive 
contammation. 


.Bv sinking eleotroecopes into the depths of -these 
mountain lakes, Millikan is able to megaure not only 
the ‘absorbability of the radiation in water, but also 
the. fraction ‘of the whole effect which is.due 
to radiation from extra-terrestmal sources. This 
amounts to 1-4 ions per o.c. per second at sea-level. 
From the nature of the absorption curves he is able 
to analyse, more or less satisfactorily, the extra- 
terrestrial or cosmic r&diatzon, and from the absorp- 
tion coefficienta, assuming that the ordinary relation 
between wave-length and abeorption holds in this 
part of the spectrum, to deduce the wavelengths of 
the cosmic rays. According to Milhkan's latest re- 
sulta, the most penetrating of the coamic rays has a 
wave-length of only 0-00021 A, a wave-length far 
shorter than the shortest of the y-radiations from 
any known radicactave material, and corresponding 
to a generating potential of nearly mxty milhon volta. 
By working at different times of day and in two 
hemispheres, Millikan. has, shown that the radiation 
is not due to the impact af high-speed electrons on 
the outer layers, of the atmosphere; neither does it 
come from any particuldr diréction in space. ` Its 
intensity is the same no matter to what portion of 
the heavens the electroscope is exposed. It is not in 
the stars that we must look for ita origin ; ite birth- 
place is either in the great nebule, or im that very 
rarefied matter which pervades all spgoe. Even so, 
its.existenoe seems to postulate phenomena unknown 
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‘importance with thegAssociation, which 1s mow in ita 


. 
terrestrially. The excitation vols derflanded, sixty 
million, is not only far greateg than arfything possible 
in the extranuolearemystem of the atom: it is also far 
greater than the voltages we are accustomed fo aseo- 
ciate with the nuoleua itself, which are gengrally of 
the order of two or three million volta. 


Muman points 6ut that the moet penejgating of 
the rays which he haa so far detected haa oply about 
one-fifteenth of the energy tó be e&pectetl from the 
mytual annihilation of an electron and 
thinks that as yet the cosfnic rays de not provide 
direct evidence of the transformation of matter into 
radiation in outer space. On the other hand, much 
of the radiation is of the quality which might be 
expected from the conversion into radi@tion of the 
mass which is lost when four hydrogen atoms condense 
to form an atom of helium. These ta are’ full of 
interest, and it seems as if here again we have a 
subject where a careful watch on Nature's laboratories 
in the heavens might enable us to supplement the 
obvious deficiencies of our own. 


Tum list of New Year honours includes the names 
of the following men of scienod apd others associated 
with scientific work :—Baroneé: Major-General Bire 
Richard Havelock Charlea, Sergeant Surgeon to H.M. 
the King, a past preadent of the Royal Society of 
Tropical Medicine and Hygiene.  K.O.V.O.: Sir 
Frank Baines, until lately Director of Works, H.M. 
Office of Works. Knights: Prof. Jahangir Cooverjpe 
Coyajee, professor of political economy and philosophy 
in the Presidency College at Caloutta; Mr. F. G: 
Hallett, Secretary of the Joint Examining Board, 
Royal College of Physicians of London and Royal 
College of Surgeons of England ; Brigadier-General 
H. B. Hartley, fellow and tutor of Balliol College, 
Oxford, and member of the Chemical Warfare 
Committee; Dr. E. H. Pascoe, Director of the 
Geological Survey of India; Principal® C. Grant 
Robertson, -Vice-Chanoellor and. Prinóipel of. the 
University of Birmingham; Dr. T. E. Stanton, 
Supermtendent of the Engineering Department, 
Natonal Physical Laboratory; Mr. A. E. Aspinall, 
secretary of the Imperial College of Tropical Agri- 
culture, Trinidad. C.M.G.: Major R. G. Archibald, 
Director of the Welloome Tropical Research Labora- 
tories, Khartum; Mr. O. T. Faulkner, Director ot* 
Agriculture, Nigeris. e 


Sm Dawson WILLIAMS is retiring this month from 
the editorship of the British Medical Journal, after 
completing his thirtieth year in that office and 
seventeen years previously in the editorial department 
of the journal. He is being succeeded by Dr. N. G? 


"Horner, who has been assistant editor for the past 
. eleven years and previously served on the staff of &he 


Lancet in,& similar oapgoity. The Bwah Medical 
Journal was first issued as the weekly organ gf the 


Association in 1857, and it has continuous! grownsin 


ninety-sixth year “and has p membership of nearly 
84,000., The Association was established fer the 


e 
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promotion of the medical and allied sciences and the 
maméenance of the honour and interests of the medical 
profesaion. "Ite organisation and- its journal show 
what can be done to foster fellowship and promote 
progress among members of ae profession widely 
soatter$d and with diverse intereste! Sir Dawson 
Wiliams had to steer his bark through some troubled 
seas caused by the introduction of the National 
Insurance scheme and the War, and the success with 
which hè did so is represented in the high character 
of the obgtents of the journal and the continued 
progress of the Association. He goes into retirement 
with most, oopdial good wishes of all who know his 
work and influence. 


An important step towards developing an efficient 
organisation for the scientific study of the difficulties 
besetting pÉimary industries has been taken by the 
Commonwealth Council for Scientific and Industrial 
Researoh. It hag been decided to establish a strong 
- entomological section which, as was announced in our 
imsue of Nov. 26 last, will be under the control of 
Dr. R. J. Tilyard, at present Asmistant-Director of 
the Cawthron Institute, New Zealand. Dr. Tillyard 
will commence his new duties at the beginning of 
March. It is proposed to erect central laboratories 
and inseoteries at Cdhberra and sub-stations in various 

perte of the continent. Provision will be made not 
only for & permanent supporting staff, but also for 
post-graduate students c may desire to specialise 
in entomological research work under Dr. Tillyard’s 
guidance. 


“Tr is estimated that insect pests cost Australia aa 
much as £10,000,000 in a bad year, the blow-fly alone, 
in ita ravages on sheep, accounting for £4,000,000. 
Attention will largely be concentrated upon the prob- 
lem of blow-fly control by means of parasites, but at 
the same time active work will be carried on to 
secure control of buffalo fly (Lyperosia), lucerne flea 
(Smynthurys), thrips, and underground grass grub 
(Oncopera). Noxious weeds also cost Australia large 
sums annually. The success which is attending the 
attempt to eradicate prickly pear by means of Dao- 
tylopius, Cactoblastis, and other insects, encourages 
the hope that Bt. John’s Wort, Skeleton weed, Pater- 
gon’s curse, and other widely spread planta, may be 
brought under control. The necessity for hastening 


e Prickly pear eradication is being recognised, since. 


, there are numerous fiative insects which may peraaitise 
“the beneficial ones particularly the valuable Casto- 
blastis, and reduce their efficiency. St. John's Wort 
covers nehrly a quarter of a million acres of splendid 
* land in,the north-west of Victoria ‘and is rapidly 
Bpreeding into the fertile areas of Gippeland. A 
sub-station to deal with it will be esteblished shortly. 
It is hoped that close association with the Imperial- 
Bureau of Entomology, with Rothamsted, anü also 
with the Oawthron Institute, will be maintained in 
- all this work. 


2; 


unt of energy that is duplicated, and, in 


* so far as @uplication is a cire wasted,’ 


in the preparation ef ennual ytio indexes to 
biological literatura, has long been the subject of 
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protest, suggestion, and not very effective remedial 
experiment. It is interesting, and some may find it 
hopeful, to learn that the Bk uen Institute of 
Intelleotual Co-opefation, whioh 18 working under the 
League of Nations, is making a fresh attempt to 
introduce order and oo-ordination. A meeting of 
editors of the chief biological bibliographies was 
convened at the Institute in Paris last April, and 
passed several resolutions which have recently been 
approved by the assembly of the League of Nations. 
The chief recommendations aro these: That editors 
of journals publishing original work in biology should 
supply, through a central organisation, enough copies 
of each paper for distribution to the bibliographic 
bodiee concerned. That an author's abstract, averag- 
ing from three to five per oent. of the original paper, 
ahould be published with each paper. For purposes 
of distribution or exchange of scientific contributions, 
the bibliographic publications must be classed, and 
the following groups are suggested : General biology ; 
zoology ; systematic zoology; botany; systematic 
botany; genetics; physiology; anatomy and 
embryology ; microbiology and parasitology. 


Toe scheme was aketohed out when only one 
number of Biological Abstracts had appeared, and 
ita importance could not be estimated. This may 
entail modifications, but meanwhile the Institute of 
Intellectual Co-operation desires to have the views of 
biologists, and in partieular of the editors of biblio- 
graphic journals. Suggestions, which will be welcomed, 
should be addreased to the Director of the Institute, 
2 Rue de Montpensier (Palais-Royal), Paria, L The 
most valuable proposal, if it can be carried out, is the 
distribution of papers to the relevant bodies. The 
difficulty of seeing the literature ig the greatest 
obstacle to all bibliography. The’ compulsion of 
authors to furnish abstracts will, if enforoed,. be 
splemdid—for the authors. Many ‘authors cannot 
produce abstracta of,their own papers, and‘ often 
succeed in giving marvellously little information. 
But Biological Abstracts, if it continues, will give us 
more than we need in this direction, at least for 
readers of English. That points to two difficulties. 
It is sometimes suggested that every scientific worker 
should be able to read English, French, German, 
Italian, and Spanish ; but how many can?  Réíeistas, 
Revues, and Berichte will still be called for. Then 
the bulk ia so enormous that special subjecta will 
in self-defence organise their own -bibliographies ; 
though perhaps they would do better to produce 


‘analytic indexes such as the Zoological Record. 


Again, many periodicals would collapse did they 
not give reviews and abstracta of recent publics- 
tions. The question of bibliography is part of the 
larger question of scientific publication, and those 
adem dr M ee eee 
&ocount, 


Wrru great enthusiast and sasiduity Mr. W. Rodier 
continues to trge the adoption of his method of ex- ` 
terminating rats, rabbits, and other polygamous peste. 
In a recent cjrcular he cites the succeas which haa 
attended the method, now widel$ adopted for the 
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increase of wild stock, of killing males and sparing | width of the beam. ludis vhs die Mii etatione dn 


allefemales, and suggests that the reverse process, 
killing females and males, will have the oppo- 
afte result of reducing the wtook. It is obvious that 
the slaughter of females must reduce progeny, but it 
cannot be»assumed that the sparing of the males will 
hasten the process under ordinary conditions. Nor 
is it evident that where pests havé increased in spite 
of the killing of both sexes, the sparing of the males | 
would have transformed the increase into a decrease. 
The Rodier method oan be successful only where the 
numbers of females are so reduoed relatively to the 
males that male competition interferes with successful 
breeding. This is likely to take place only in de- 
limited areas where the immigration of females from 
outside and the emigration of males can be prevented, 
and where, moreover, intensive trapping has reduced 
the sex proportions to the requisite critical point of 
interference. These conditions are not easily attained. 

Tra Central Cotton Committee of Russia has pub- 
lished à volume in Russian on “ Locusts and Gras- 
hoppers,” by B. P. Uvarov (Library of Cotton Industry, 
vol. 8, Moecow, 1927; pp. 305). The book presente & 
comprehensive account of the morphology, anatomy, 
physiology, development, and behaviour of locuste and 
grasshoppers in general; further, ecology, natural 
enemies, and causes of periodio mass appearances and 
of migrations of the insecta in question are discussed 
in detail. Desoription and, critical discussion of 
technique and organisation for the control of locusts 
and grasshoppers conclude the general part of the 
book, and succeeding chapters are devoted to a dis- 
- cuion of all the more important Russian species, 
with particular reference to their ecology and bio- 
nomio. A list of more than 300 references to litera- 
ture, in ten different languages, is appended. We 
understand that an enlarged English edition of the 
book is to be.published shortly in Great Britain. 

Mascon short wave-beam services are now in 
operation to ' Rio de Janeiro and Buenos Aires. 
Brazil and the Argentine are thus in direct oom- 
munication with London. The beam service operates 
both to and from Rio, but at present Buenos Aires has 
no beam aerials and so it haa only & one-way service. 
In the near future, however, the two-way beam service 
will be completed. The success of the beam services 
is now assured. The Australian Prime Minister has 
gaid that they have attracted 45 per cent. of the 
Pacific Cable Co.'s traffic from Australia alone, as well 
as what they have taken from other cable routes. 
During the week ending Dec. 8, the total number of 
words carried over the four British Empire cironite 
was at the rate of considerably more than 40 million 
words & year. The beam services with New York, 
Rio, and Buenos Aires are expected to be equally great. 
The beam transmitting stations for the North, and 
South American services are situated at Dorchester 
and are operated by ‘ remote œntrol ' by the signalling 
keysin London. The receiving station js at Somerton, 
about thirty miles from Dorchester. These services 
are normally worked at about 150 words per minute, 
but much higher speeds can be attaitted. The only 
limit to the speed. appears to be that introduced by 
the, recording apparatus. Tt is poemble to vary the 

e 
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handle traffic from Paris and Bertin as well as Ldhdon. 
Receiving aerials are now being built pear Paris, bul 
they have not yet been began in Germany. When 
the final arrangentente are completed there will be 
seven Marconi*beam services operated from Dorchester 
and Somerton: two to the United Statesp two to 
South America, two to Japan and the Far East, and 
one to Egypt. e é 


Tam Society for Experimental Biology Held its 
London meeting at the Imperial College’ of Science 
on Deo. 21-22. The very full programme ‘of papers 
and demonstrations includéd a sympodfant on certain 
aspects of tissue culture, ig which Dr. G. P. Wright, 
Mra. B. Holmes, Dr. H. B. Fell, and Dr. Canti took’ 
pert. In connexion with this, microscopic demon- 
strations were given by Miss S. F. Cox dà the effects 
of X-rays of different wave-lengths on mitosis ip tissue 
cultures, by Dr. Fell on the development of the isolated 
otocyst of the chick embryo, by Mr. F. G. Spear on the 
effecta of low temperature upon mitosis in vitro, and 
by Mise-D. H. Strangeways on monocytes and fibro- 
blasta in tissue culture. Profs. MacBride and Huxley ' 
disoussed problems in connexion with the meta- 
morphoeis of echinoderm larvs and dedifferentiation 
under oertain conditions; Capt. Diver gave an unusual, 
study of the variation in webs of the spider’ Epeira 
diadema and another species. Dr. C. M. Yonge 
described the mechanism of feeding and digestion in 
Septibranche, including deep-sea forma, and Dr. G. C. 
Robson discussed the variation of the radula in the 
Octopus and in Peristerna. Mr. E. A. Spaul described 
further experiments on the comparative quantitative ' 
effects of thyroid and pituitary in producing met&- 
morphoeis in Amphibians. Mr. J. T. 
described experiments on the effecta of ligature of the 
vas deferens and the vasa efferentia in mammals. 
Mise M. A. Tazelaar gave an account of experimenta 
with eggs of the frog and the hen, in which the two 
poles or the two mdes of the young efhbryo were 
subjected to different temperaturee. Mr. R. Snow 
described the transmission of inhibition to bud growth 
through dead stretches of stem, while pepers were 
presented by Dr. A. Walton and Mr. J. A. Hammond 

-on the mechanism of impregnation and spermatozoan 
movement in the rabbit and the experimental pro- 
duction of small litters. The meetings concluded with 
the exhibition in the Imperial Institute cinema of a° 
remarkable film showing the grpwth, division, and’ 
other activities of living cella in a tissue culture from 
the periosteum of-the chick embryo, by Dr. Canti, 
The behaviour of cells in ‘a culture of Jensen's rat * 
sarcoma was also shown, as well as the effecta of 
irradiation on the living cells. The next meeting of 
the Society will probably be held at Oxford in April. 

IN consequence of the increased activity in oil-field 
investigation in Australia, and following the appoint- 
ment of Dr. W. G. Wolnough aq Commonwealth 
geological adviser, the services of Mr.  Frétefjok 
Chapman, of the National Museum, hava, been lent e 
to the Common th for a year, om Government 
palmontologist. 

Pror. E. W. Baown, professor of mathematics in 
Yale University, New Haven, has been, elected an 
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associate of the Royal Academy of Belgium, and M. 
Armand Renier, director of the geological services of 
Belgium, anf Prof. Lucien Hauman, professor of 
botany in the* University of Brussels, have been 
elected correspondants of the Academy. 

Tas Ministry of Health has issued a*memorandum 
(Memo. 422 AJT.) showing under various heads the 
cost per ‘patient per week at oertein residential 
instituti for the treatment ofetuberculosis during 
the year qpded Mar. 81, 1927. A mass of information 
has been eollected, analysed, and tabulated which 
should be of the greatest value to authorities apd 
other bodies who administer tuberculosis sanatoria. 


. Iw preparation for the mpeting of the International 
Cormmpission on Illumination in America in September 
next, the teahnical committees of the Commission met 
at Bellagio, Lake Como, in September 1927, to discuss 
forty-six papers which had been prepared. The 
problems of elimjnating glare in industrial lighting, 
motor headlights, street lighting, and signal glasses 
received much attention. Copies of a brief report of 
the meetings can be obtamed from the Secretary of 
the Commission at the National Physical Laboratory, 
Teddington. 

Tae annual repogt for 1926-27 and Proceedings 
eof the first séssion' of the Merseyside Aquarium 
has been received. This Society was formed 
in Sept. 1926 with the objeot of helping those interested 
in aquatic life. Several good lectures have been 
given and excursions organised, the president being 
Dr, James Johnstone, professor of oceanography in 
the University of Liverpool. We note that “ negotia- 
tions are at present being conducted by a sub- 
committee with a view to space being reserved in 
the course of development of the Wallasey sea front 
for a Public Aquarium, and in the event of these 
being successful the Committee trust that they will 
have the hearty support of members in the always 
arduous task ‘of collecting funds for the establishment 
and equipment of the Institution.” ' 
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Mzssns. Wheldon and Wesley, Ltd., 2 Arthur 
Street, W.C.2, have just sent out Catalogue, New 
Series, No. 20, of recent purchases by them of books 
on zoology, botanf, and the “physical and mathe- 
matioel sciences. Upwards of a thousand books and 
serials are listed. ° 

APPLICATIONS are invited for the following ap- 
pointmente, on or before the dates mentioned: An 
executive secretary to the Library Association—The 
Hon. Secretary, Library Association, Public Library, 
Buckingham Palace Road, 8.W.1. (Jan. 19). An 
established analytical chemist in the scientific re- 
search and experimental department of the Admiralty 
at the Royal Naval Cordite Factory, Holton Heath 
~-The Secretary to the Admiralty (C.E. Branch), 
Whitehall, 8.W.1 (Jan. 16). A mycologist in the 
agricultural department of the Government of Burma, 
—The Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardens, 8.W.1 
(Jan. 21). Two chemists in the agricultural department. 
of Nigeria, primarily for work on vegetable oils and. 
nuta, eg. palm nuts, ground nuta, shea nuts, eto.— 
The Private Secretary (Appointments), Colonial Office, 
2 Richmond Terrace, §.W.1 (Jan. 31). A pathologist. 
(morbid anatomy and hmmatology only) at the Royal 
Prince Alfred Hospital, Sydney, Australia—Hospital 
Agenta, c/o J. W. Vickers and Co., Ltd., 24 Austin 
Friars, E.C.2 (Feb. 1). A professor of publio health 
at the London Schogj| of Hygiene and Tropieal 
Medicine—The Academic Registrar, University of' 
London, South Kensington, B.W.7 (Feb. 16). A 
reader in chemistry at Bedford College for Women—- 
The Academic Registrar, University of London, South. 
Kensington, 8.W.7 (Feb. 17). Civilian education 
officers in the Educational Service of the Royal Air 
Foroe—The Secretary, Air Ministry, Adastral House, 
Kingsway, W.O.2. A live stock officer for the depart- 
ment of ‘agriculture, Kenya Colony — The Private 
Becretary (Appointments), Colonial Office, 2 Richmond. 
Terrace, B.W.1. 





Our Astronomical Column. 


`~ Comepre.Skjellerup’s comet passed perihelion on 
Dec. 18 and is now rapidly receding from sun and 
earth; as it remains close to the gun in the sky, ite 
further observation will be very difficult. 

Encke's comet should be visible with moderate 


einstrumenta in Jan and February. The following 
eophemeris for 0^ ig from the B.4.4. Handbook : 
RA.9' Ded. mat log A. 
Jan. 10. 22> 46-4m N. 8° 5)’ 9-987 0-023 
A ` I8. © 22 81-2" “8 45. 9:920 ` 9-997 
. 26. 29 54-7 3.18 9-837 9-958 
Feb. 8.* 22 526. ..Ni1 38 ..9-731 9-908 
11. 22 34-6 8.8 16 a: 9-805 9-836 


Perihelion is on Feb. 19-7. After Feb. 11 the comet 


is too near the gun for observation. On ite emergence 
it will be vimble only to southern observers. 


Each Diray oF .AURORA BenmALIB.— 
J from the character of ror tlie Greenwich PER 
graph traces, reporte given in n" of the appear- 


&noe of aurora borealis on 26 and aree 
without fo tion. Mr. C , 0 at 
Cambridge, , b®wever, ‘that on Deo. 28 “a 


short-ltved but well-marked display was observed 
. No: 3036, Vor. 121] ° 


At 195 30m G.M.T. the sky was clear, 
but at 20h 00m a bnght oblong glow was viable low 
down in the north. [ta oolour was pale primrose and. 
dark sky was visible below it, except at its western 
end, where a pale Fae ed down to the 
horizon in the north-west. 205 05™ the glow in 
the north had entirel. ano and only a few faint 
ahd fluctuating bands in the north-west lasted till 
20h 15m, after which time the sky was entirely olear.”’ 
Mr. Leafs observations are confirmed in an 
in manner by the Greenwich declination 
traces. the evening of Dec. 28, aftér several 
undisturbed days, & sharp wavé occurred in deolma- 
tion, oommeno at 105 55™, reaching a maxmum 
displacement of 21’ eastwards by 205-12, 
nearly to normal by 21^ 30™-with. alight agitation. 
continuing until 45 dh Dec. 29; At the time of the 
aurora, & stream of spota was àbout 20° weet of the 
sun’s central meridian.® These spots reached a con- 
mderable but brief ma&xunum on Deo. 28. The 
coincidence between the occurrence of aurora, 
magnetic ‘disturbance, and sunspots m noted, but a 
connexion between these solar and terrestrial penp: 
mens is not necessarily iriphena in this instance 


here to-night. 


~ eonteins, amo: 


January 7, 1028] 





AN ANORSTRAL yrom Naw Inananp—In 
Man for December, Mr. H. J. Braanholts, illustrates 
& carved wooden j from New Ireland recently 
i by the British Museum, which belongs to a 
ject sufficiently familiar from museum 
2 E t of which the meaning and use are 
‘still to some extent obscure, The interest of the 
prex Mp Da i Wie ee Mer ER 
egs is an object which clearly ts a friction 
gone, the livida peculiar to New This makes 
the figure i although other representations of 
musicians are known, e.g. one playing the pan pipes 
in the British Museum, and two playing the conch 
, Bhell and the ipes respectively illustrated by 
Kramer, who deeori them as rain-m&kers. These 
funerary i are only found in the central and 
northern districts of New Ireland, their ion of 
highest artistic development the 
district, where they have classified as ‘historical’ 
and mythioal, the former TepresentHtg aoM y known 
ancestors. One example quoted is t of a famous 
shark catcher, who was with his shark- 
oatohing implements. It would therefore be reeson- 
able to regard the present figure as that of a famous 
livika player, though since the livika representa & 
hornbill, it might here represent a totem or might 
even be a moon-god, of which the hornbill is a symbol. 
The ivika, which is manufactured only in a few 
inland villagea, is papon at ancestral ceremonies, ita 
sound representing the voice of the spirits. Like 
the bullroarer, it 18 then intended to frighten away 
the women. e 


class of *o 


CmgEMONIAL RUNNERS OP THH Fox INDIANB.— 
“ Contributions to Fox Ethnology,” by Mr. Truman 
Michelson (Bull. 85, Bureau of American Ethnology), 
other matters, & native text wi 
translation which gives an account of the ceremonial 
runners of the Fox Indians, The ceremonial runners 
who, according to this account, ceased to exist about 
sixty years ago, were three in number, one being 
drawn from each of ‘three of the four i t Fox 
tes, the Bear, the War Chiefs, the Eagle 
Gens. The member of the Bear Gens was the leader. 
These runners were bleemed by the spirita,—the wind, 
the deer, and the humming bird. Their functions 


were carrying messages, the news of deaths, 
and summoni councils; but in addition they 
exercised a kind of supervision at ceremonial danoes, 


in the counotls in case of a division of opinion they 
gave the decision, and “they were rain-makers, or 
weather controllers. In case of exceasive oold they 
rolled in the snow. To become a ceremonial runner 
necessitated a severe fast, at the end of which the 
entrant was bleased by the spirita mentioned above. 
A detailed account of the instruction given by each 
af the three spirits is given, in which ib is enjoined 
es ee HM du DR doir TM 

keep his body olean by frequent bathi and 
shall speak no ill of anyone, or mook women. e 
performing his duty was to eat no meet but 
that of the turtle-dove and (though at other 
times ordi food might ) and oarry 
nothing red when sent on an errand to announce a 
death. His moooasins were t@ be of buffalo hide, 
and his offerings to the spirits of tobacco only. Esch 
runner had to make a wooden*bow] and spoon, he had 
to live on the south side of the camp pr settlement, 
and had for his the hide of & tted deer, which 
it was one of his duties to obtain for himself by 
killing the deer. The runners did net marry, and 
might not be seen by women after ohildbirth or 
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é " 
when otherwise ceremonially unclean, ad, tor examp]b. 
during menstruation. a ae € 


Office, 1927). 
per 100, of ‘acid’ substances (phenols, eto,), and 0-25 
to 1 of basio substances (pyrigine, eo.). It was 
fo in general that susceptibility rapidly inareased 
with age. The fertilisatiqn reaction was unaffected 
in the tar extracts; and an hour's imfhersion in these 
extracts had little or ne effect on the t 
development of freshly fertilised or on f 

80 days old. Alevins 2 to 3 days r hatohirfg 
wise were not harmed by 20 hours’ immersion in ter 
extraote, though they were restless and apparently 
irritated by the solution. However, from this stage 
onwards the fry became more and rsore sensitive, until 


when 84 days old, none was able to wi d 2 hours’ 
immersion ; ling trout losing ilibrium in 
34 minutes, There is thus a remarkable increase in 


sensitivity to ter producta as the Adult stage 1 
approached, the fertilisation process and the youre 
larvæ being unaffected. These conclusions &000 
with previous work, and it is ere out that the 
lethal action of the -phenols of the adult trout is 
probably due to its action on the gills in preven 
normal tion. No explanation is’ at present 
or the relative immunity of the alevins. 
One might perhape suggest that the critical factor was 
the ratio of the amount of iration through the gilla 
to that through the gkin. the gills were unable to 
function, the adult would be unable to mamtain*ita 
normal respiration, and death would occur from 
suffocation. On the other hand, in the larva, derange- 
ment of the gills would probably still allow sufficient 
respiration to ooour through the skin; the large ratio 
of surface to volume of tissue allowing considerable 
The probability of this explana- 
by the fact that sensitivity to tar: 
extracts increases with great rapidity after "ut the 
eightieth day. This would be ut the jime of scale 
formation, a process which would rapidly reduoe the 
permeability of the akin to dissolved gases. 


Tosacco AMBLYOPIA.—In the recently published 
iue of the Annals of Eugenics, Miss Elderton has 
made an elaborate stetistioel investigation of the data 
collected by Mr. Usher relating to the incidence of 
tobacco amblyopia, and has arrived at the interesting 
conclusion, coming to many laboratory workers, 
that excessive smoking in i gannot be proved ta 
cause tobacco amblyopi The evidence 
that if there be a tendency to the development o 
this visual defect, heavier smoking may hasten 
time of onset. a 

NORTH Ammnioan TERRESTRIAL Isopops.—~H. Lo- 
mander (Proo. U.S. Nat. Mus., vol. 72, art. 17, 1927) 
has examined the North American Trichoniscids in the 
collections of the U.S., National Museum. He finds 


Ii is reaso 


m, 


hot-housea and have been rted to 
North America Europe svith garden produce, 


eto. T. pusillus, which occur over the whole `of 


e r 
. . 


<a. 


. h 





Island and Cook Inlet—has,on close vxamina- 
kae diem : 


I This species 
is made the type a new genus, Detonella, 

Ar Br4ppma or Fisues.—Misa F. M. Ballantyne 
Trans. E. Seo, Edin., vol. 55, Li OTE: 1927), in 
an important- Paper, reviews present state of 

- knowledge of the evolutionary history of the air 
bladder of Hshée, and extends it by observations on 
this organ in a number of the more primitive types of 
living fishes such as Amis, idosteus, Acipenser, 
GpmnReohus, Ceratodus, and iohthys. As a result 

her work, he author supporte the view of Sagemehl, 
as extended and supplemented by Graham Kerr, that 
the air bladder of te modern fish is derived from 


stages. gradual reduction of the 
left and the enlargement of the right lung, as seen in 
the young of Polypterus and the adult af Ceretodus. 
The next stage is illustrated by Amia with ita pul- 
monoid air bladder, which has normal onary 
nerve and blood ply, but opens d y into the 
gcn Gana Teele has & pulmonoid air 

ladder with Pomona nerves but blood coming from 
the aorta. i shows & condition in which the 
reduction of the respiratory function is oomplete and 
the air bladder is a simple membranous sao with its 
blood supply from the dorsal aorta. In Balmo the 
tic function has develo further and the 
air*bladder has now red-giands in ite anterior walls, 
but it is still a simple sao opening dorsally into the 


alimen: canal. e stages from the simple air 
bladder of Salmo to the complex present in the 
Phyéoclistic fishes have been wor out by Tracy. 


FamerwaTHB Fosse MOLLUSOA FROM THA ARGHN- 
TINE.— From the Pehuenchian beds of the Rio Negro, 
pa ee Ganador as of Eooene and by others as 
o Senonian, age, a small collection of fresh-water 
mollusca is described by M. Doello-Jurado (Bol. 
Acad, Nao. Oien. Cordoba, vol. 30). The present is 
stated to be a preliminary notice’ and deals with 
only nine ies belonging to the era Corbioula, 
Diplodon, Physa, Viviparus, and Melanie. Judgi 
from the photographic figures, which are very clear, 
the specimens were by no meens in a good state of 
pe un It should be noted that they were 

i found in association with Dinosaurian remains. 

. 

" Tua Acn or tHe Ocaans.—tin an article 
‘Thé Problem of Geological Time," in Sotentia for 
Deoember, Prof. A. Holm ità 

of the oaléulation of the age 
their sodium content. This argument, d ing on 
statistica? measurements in various parta of the world 
of the sodium in the ocean and the annual increment 
by rivers, and oorrected by taking into account 
certain other factors, gave about ni million years. 
Thig figure is far below the estimate an radio- 
sotive minerals. Prof." Holmes believes that the 
disorepinoy lita in a false estimate of tfe annual 
sodipu. increment. The above calculation of J. Joly 
assumes t 1-9 per cent. of all material added 


* annually te the ocean is sodium, which means, since 


10 per cent. 6f that material is Ùerived from the 
gases of the atmosphete, that 2-1 per cent. of eroded 
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materialis sodium. But the sodium percentage of 
rocks has been calculated to be 2:85 per cent. for 
igneous and 0°81 per cant. for sedimentary rocks, 
ing an average of only .1492 per emt. Prof. 
fiore believes the analyses of river water’ 
for sodium invariably give too high resulta, qnd he 
thinks that this is because much of the saltyin rivers 
comes from sediments and ground waters and is 
not new sodium added to the oceans by erosion of 
the rocks. He denies that the sodium method can 
give any serious contribution to the problem of the 
age of the oceans. j x 


WarcHgR SUPPLY or THH Ninm.—1n continuation of 
the study of the ime of the Nile, the Egyptian 
i of Public Works sent an ition to the 
Lake in 1926. Under the title of “ The Lake 
Plateau Basin of the Nile,” Dr. H. E Hurst has 
blished an account of his work on that tion. 
{Cairo : Government Prees, 1927). The of 
the Victoria Nile was measured with difficulty, but 





appa to be about 760 cubio metres second. 
only important inflow to Lake Victoria is the 
Kagera River, which proves to have a oonsiderab! 


lower discharge than was previously sup 
was thought to vary between 140 and 1500 oubio 
roetres per second, but Dr. Hurst puta the average 
flow at not more than 250 cubic m , and reduces 
the re taal contribution to the lake by about 
twenty-five per cent. Many more measurementa are 
required out the year before the contribution 
of this area to the water ly of the Nile can be 
stated with certainty, but so far as can be judged at 


present, it is not large. 


islands of the Central Pacifico has just been published 
by com len d (Mém. de T Acad. de n 
Paris, 59, k t many new yses are 
preented, and a careful comparison is mado with 

rocks of the Hawaiian Islands and those of the 
islands off the South Amerioan coast. Throughout 
the ion studied basaltio rocks (inaluding ‘the 
andésites 6 of Lacroix) with trachytio and ultrabdalo 


differentiates are the dominant. No granites, 
crystalline schists, or ancient ta have, been 
recorded in any form. Three main series are dis- 
tinguished 


or absence of nepheline and ite equivalents.  Iü'a& 
few icc eer pus A t, but 
the typical ‘andesites’ of the circum-Pacific facies 
(e.g. Cras usn aca at a ahd andésites a of Lacroix) 
are wholly absent. Prof. Lacroix is characteristically 
cautious in drawing conclusions about the nature and 
Structure of the sub-Paciflo orust, and as to the 
meaning of the regiorial variations, he remarks: “Jl 
faut reconnaltre que les causes du phénomène nous 
échappent pour l'instant." - 


GaavrTY ilie che e rs Meet ee 
in gravity observations during the voyage of a + 
submarine from Holland to Java via the Panama 
Canal in 1926 were the subject of a read by 
Dr. V. Meinesz on Dec. 13 to the Royal d hioel 
Society. The , consi i 
senos quias v domed Stl 

i ry and the influence of the ship’s 
movementa were effectively eliminated. Only pro- 
visional can be given, but Dr. Meinesr believes 
that the error arising fram the ship's movement is 
only 0:0008 am. in g. ‘There are, however, other 
sources of probgble error, including a very small error. 
due to the uncertainty of the chromometer rete, and 


* 
. . 
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other’ which are very difficult to^determine, caused 
by the velocity of the ship and the speed of currenta. 
Only imi resulta are available, until the oom- 
tion of the observations hy the United States 
and Geodetic Survey are completed. One of 
the most interesting discoveries is the oocurrenoe of 
positive anomalies in both Atlantic and Pacific Oceans. 
After isoatatio reduction, the mean of 17 p oceanic 
, Stations in the Atlantic gave an anomaly of + 0:025 
em. and the mean of 14 similar stations in the Paoiflo 
--0-020 cm. These anomalies do not correspond to 
& pure longitude term and are greater than those 
between the geoid and the spheroid caused by a cor- 
responding distribution of mass. Several pre- 
ee ae also podras in the lecture, 
w. is published in Geographical Journal 
(v. also NATU, Deo. 17, p. 898). z 


Tea Harr Erraor rw Inow Cayerars—The Jul 


issue of-the Proceedings qa Ramage Popiel 
Society contains a paper by Dr. W. L., Webster on the 
Hall effect in ai enia Ob iron. The plates used 
were cut parallel to one or other of the facea.of the 
were about 1-3 em. long, 0.7 am. broad, and 
0-016 om. thick, and were tested in magnetic flelds up 
to 22,000 gauss. The Hall effect was balanced by 
means of a potentiometer. Up to 21,000 gauss the 
Set proparhiona to His Geld and altar thes romana 
. Its value is identical for the specimens 
used and for pure iron, and there appeara to be no 
- connexion between the effect and the change of 
resistance of iron crystals in a magnetic field. 


HARDNESS8 AND TmwrHRgrunH.—he resulte of 
Mr. E. G. Herbert’s investigation of the effect of 
temperature on the hardness of metals, were oom- 
munioated to the Institution of Mechanical Engineers 
at the ing on Dec. 2. The hardness is tested 
by a pendulum hardness tester provided with a 
spherical faced diamond of 0-5 mm. radius, whioh 
2d cn binpart blonk of the mataria! to bë tested ne 

mm, square section képt at the desired, temperature 
by an electric furnace. Where the specimen is of 
steel, it is heated to a tem between 900° and 
1300? C., ahed in water or oil, and tested either 

and gl soling High coed Bt eter the fat 

ow oooling. i the first 
- heating and quenching has a hardness which de- 


creases slowly with rise of the tem of the 
test to 600° C. and more idly at hi tempera- 
tures. The further heat ent decreases the 


hardneas at low temperatures but raises it at hi 
temperatures, so that it is nearly constant u 
800°C. Am the materias out by tho tool steel are 

y [o tion, teats of this hardeni 
lavo been made and ib is found to be closely related 
to the ductility of the material. E 


MonrricíTIONS or Cane SucAE.—In the Ohemiker- : 


Zeitung of Nov. 12, Prof. von Lippmann gives a 
brief account of some investigations which were 
begun in Japan by Dr. Helderman and are being 
continued at Utrecht by Prof. Ernst Cohen, on the 
existence of modifloations of cane sugar. lá the 

ial number of the Zeitschrift für pe. Chamis 
-dedicated to Prof. Cohen, Helderman describes two 
distinct modifications, ipit&ted by methyl and 
ethyl alcohol Pepe dM eb fro aqueous solutions, of 
which the latter is the mdre stable at 1 
temperatures. Since the iflo gravities and heats 
of solution show considerable differences, it ia obvious 
that all physical constante of cane sugar will have to 
be re-investigated. * 
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CONSTITUTION or CprLorpan PrLATINUM.—In the 
Journal of the Ohemical Society for" October, B. W. 
Pennyouick gives an account of an i igation gf 
the constitution of colloidal platin: Platinum sels 
do not ire the additior? ot" stables , and so it 
was poegible to prépare sols by sparking pure platinum 
electrodes in® pure condu vity water, t care 

ing taken exclude all impurities, jnoluding 
carbon dioxide. The conductivity of such a sol at 


è. 





25° increased over a period of several da apd 
approaching a lifniting value. This ibrium 
could be quickly reached by boiling for & few minutes. 
After any temperature change, however,e was B 


lag in the equilibrium as indioatéd by conduotivity 

ents. Sols with ponductivities of more than 
40 os at 25° "Pennyouiok 
ing to whioh some of 
the platinum is oxidised on disintegration, and in 
contact with water acta as an electrolyte, prébably 
H,.PtO, This acid ee rise to the gormation of 
complex anions which are in i with Ben 
h gen ions. iments on the ion o 
plum aola with aal Eu Teche the ene uf 


Po Togan ioni; and it that in addition 
to these, is & surface layer of hydrogen ions 


on the complex anion. A change of temperature . 


causes a measurably slow rearrangement of the 
ibrium. The ‘titration curves show that the 
sols are not strictly comparable with either strong or 
Davron or WinELESS Waves AT A Coasra” 
BouspAnyr.—Major J. P. G. Worll , writing from 
the United Bervioe Club, Pall Mall, London, 3.W.1, 
refers to the reflection of wirelees waves 
by Dr. A. H. Davis and Dr. R. L. Smith-Rose in a 
communication by the latter to Narunz of Sept. 19, 
1925, p. 498. In the ooume of some ta 
carried out at a direction- ing station ae eg 
io January to October 1927, Major Worlledge 
obteined evidence of the reflection of wireless 
waves at & coast line. During the calibration of 
the direction-finding station it was noted that the 
bearings on oertain stations, using more than one 
wave-length, showed abnormal variations &000m- 


panied by sudden shifts of as muoh as four or five 
d on wave- in the nei hood of 
1 metres. As a result of tac observation, 


it was found that the change m bearing was related 
in a harmonic manner to the of the waves 
received. The period of this harmonic relation was 
found to be consistent with the explanation that the 
change in i was dus to the reflection of waves 
fram the landward side of the neighbouring coastline. 
In such circumstances two waves would be received, 
the direct and reflected waves, and the error in 
pet bearing would deped n the peth* 
erenoe of these waves in terms of wave-lengthe 
employed. The maximum deviations of bearings are 
observed when the wave-length is such that the direct 
and reflected waves arrive in the same pliase, while at 
intermediate wave-lengths, blurred i ' gre 
observed on the direction-finder as a t of the 
difference in phase of the two waves. In moet 
ical cases the matter is complicated by the fact 
reflection may take from more than one 
point on the coast-lne, and Major Worlledge «hes 
arrived at the above explanation only by subjesting a 
large number af obeervaffuna to pariqdogram analysis 
aE ‘the thacry of the eubjes has been 
e j 
devel with the exgerithents and 
-has given satisfactory agreemenj.  * f 
. . 
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pne whieh run south-eastward from 
the Sea of Aral contract to thedbasin of Ferghana, 
which lfe between the great crescentim curve of the 
Thian Shan to the north, and a series of chains which 
abut the Pamir and the mountainous northern 

rojection of Western India. It was shown by J. V. 
Wtahketay, by surveys between the years 1874 and 
1880 (described in his ‘‘ Turkestan,” 1886), that in the 
Alsi Mourftginas the Palwozoic rooks were overturned 
im many placess ahd rocks that are not normally in 
contact had bean b t together Over wide areas. 
These facte*wefe not followed up 


the systematic survey p. eee ara which began in 
1909. That survey sh that in addition to the 
Palswoxcic rocks being overturned northward the 
Alai chain jp traversed by large fault lines with 
surfaces slopmg southward, and that ita Kainozoic 
and us deposits show in many places a 
paradoxical dip under the Paleoroio, and that exotic 
cap-shaped masses of the Palmozoic rest on younger 


of the Ura-Tuba region, that 
is, of the northern of the Turkestan chain 
between the valleys of Lisiliak and Zaamin Rivers, 
which I began m 1925, added much to the information 
regarding the eastern Ferghana: and the study. of 
the numerous nort®erly curving Palwozoic band- 
taped horste ve the predominance of pressure 
from the so duri the Kainoxoio orogenetic 
processes. These pr i observations were 
verified and completed in 1926 by my collaborator, 
A. P. Markowsaki, and later in 1927 by myself from 
the clear sections along the Lialliak River. 
| "khe fundamental element of the tectonic structure 
He oe 
north of long d-shaped Palwozcic blocks which 
trend weet and east and are uplifted at the southern 
end and p downward at the northern end. 
The formation of some oblong depressions (Rhabat, 
Bujun, and others) and many morphological pecu- 
. iartties of the region appear to result from the 
mechaniam which produced this widespread basin 


The secorfd series of in observations were 
made during the past summer (1927) in the second 
d my jo across the intersection of the 

Alai chain, ve the Altyn-Dara River, and 
along the northern slope of the chain from the summit 
Khtai-Baz to Mt. Kaufmann, 26,000 ft. high. 

The western of the Trans-Alai chain is more 
complicated ing than the eastern x orn 
and fully confirms the already known disco 08 
between the structuge of the eastern, or rather the 
gaude Kyzylart, and that of the Peter the 

ountains. * 


These observations lead me to the following oon- 
ception ofthe structure of the northern Blope of this 
. of the Trans-Alai chain. It is a large i cline 
about 8 km. wide) which is highly overturned to the 


The geological pea 


-north, and is lyi almost horizontal; it consiste 
largely of Lower Mesozoic red sandstones, 
which reet discordantly upon a base consiste of 


Upper Silurian limestones and that rises shghtly 
above the floor of the valley. The care of this syncli 

is hi led and inchades 16 to 20 steep fan- 

faye: they oe ciel be a Vrae rd oe a: ir 

; &re rai y thi folding te a begat 

e af 18,000 Ht in Mt. Khtai-Saz ang other peaks. e 

southern limb*of the syncline is truncated by the 

overriding fram the buth of the Lower Cretaceous 

red series, which, in their turn, are overridden by the 
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* The Overthrusts of the Trans-Alai and Alai Chains. . 
* By Prof. D. J. Musuxmrov, Director of the Comité Géologique of the U.8.8-R. 


Palwozoic beds con effusive rocks that forni 
the southern slope of the -Alai chain. 

Probably, moreover, the whole mass of tpe Trans- 
‘Alai chain, together with its Pelmozoio base, was 
overthrust on to the Alai chain, thus occasioning the 
southward slope of the Alai cham while a 
longitudinal displacement began the formation of the 
Alai valley. The morphological evidence of this fact, 
announced in 1903 by the American geologist Pum- 
pelly, is now supported by direct geological proof, by 
the inclination and disappearance under the Alai 
valley of the Cretaceous and Kainozoic series of its 
northern bank ut, Gas, Sake-Yar) There, of 
special interest, is the turn of the syncline from 
an. east to west into & meridional strike, aocompanied 
by an overturn to the north; for this in 
direction i8 & plementary proof of the influence of 
the southern or Pamir (Alpine) preekure. ’ This 
in direction takes place easb of the meridian of 
Mt. Kaufmann, in accordance with the beginning of 
the curvature of the whole Alai chain into the 
‘ Ferghana flexure.’ . 

Observations on the southern limb of the flexure, 


between the Alai valley—elong the Taldyk River, the * 


southern Y. 
Karakol, Ak-bosagha and Archat— prove thé 'oocur- 
renoe (along an extent of about 100 km., from the 
mouth of the Kara-Kavak River, and ip px o 
the southern slope of the Alai to ita crest, and f. er, 
beyond Yagatcb-art, down the northern slope of the 
cham) of & overeorust sheet of the massive 


, Lower and Middle Devonian limestones. This sheet 


has been followed from south to north, and these 
limestones are in an absolutely abnormal position, as 
they lie above the Kainozoic and Cretaceous series 


are in & t accordance with them. 
The width of the overriding and the thickneas of 
the masses intersected by it diminish fram west to 


east, in such & manner that on the west the younger 
Beries are out and are eae ; and 
then y along the overndden d appear 
younger and younger series, first Cretaceous and 
finally Tertiary. Thus, to the east of Ak-bosagha, the 
Devonian deposita lie beneath red sandstones and 
conglomerates that' are vi high in the Kainoroio. 
eg c of the overri Bheet dipe distinctly 
35° B.E. ' 
. The observationg of the past season complete the 
previous data and entirely confirm the conclusions 
which I have expreseed at different times, particularly 
as to the ‘Pamir orogenesis,’ ani also my pre- 


tch-art ard the valleys of XKabte-- 


* 


through the Alai up to Ferghana (Isveatia Comité ' 


Géologique, 1926, No. 1). i 

The important observations of the recent Pamir 
Y ition of the Comité Géologique of the U.8.8.R. 
under the leadership of Prof. D. V. Nalivkin are 
entirely in agreement with those previously men- 


tioned. Prof. Nalivkin has conclusively proved the 
arch-shaped bending to the north of tectonic 
elementa of the Pamir described by m in -1917, 
and that the structure consists exclusively of Mesozoic 
and Tertiary series with Palsozoio overridi 


them to the west of Kyxylarchat ; he has discov 

marine Jurassic d at the base of a Mbsozocic 
complex along the Mar eeh and has shown 
the aanlogy of the Jurassic fo ons of thé Pamir 
with those of Western: Bukhara ; he has also proved 
the presence of Mesozoic rocks in the region of Mus- 
Kol; and, fifaly, he has confirmed -the general 
overriding of the whole Pamir system northward. 
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° Water Powers of Canáda.! . . 


ER the above heading, the Canadian Pe 
ment of the Interior has just issued a b: ure 
of 94 pages replete with i UM mon 
ing what is per moat striking o 
Ma cae oue northern Dominion. 
In a foreword, the uty Minister, Mr. W. W. Cory, 
says: ' In the vast domain of Canada, the countless 
rivers and streams, flowing with never failing replenish- 
ment from upland to sea, provide to the people of the 
` Dominion an extraordinarily valuable and widely 
distributed asset in water-power resources which, 
already, has contributed in great measure to industrial 
progress, and which assures a supply of low-cost 
energy sufficient to meot expanding i te for 
many years to come.” To this may be added from 
the re itself: “It is not too much to say that, 
apart from the human factor, water-power is the moet 
vital foroe behind Oanadian industrial development.” 
As the subject of water-power development in 
Canada was dealt with by Dr. B n Cunningham 
in two articles which appeared in NATURE on Aug. 27 
and Sept. 8 last, it is not necessary to recapitulate 
such information as is therein contained, but, the 
present report being of later date, there are several 
supplementary details of interest to which attention 
may be directed. The total turbine installation has 


now (Nov. 1, 1927) been increased to 4,888,266 horse- 


power, of which 4,012,428 horse-power is in connexion 
with central electric stations and 520,731 horse-power 
in connexion with pulp and paper mulls, leaving 6 


residue of $44,107 horse-power over & 
miscellaneous of industries, ranging from 
eleotro-chemi lante of considerable size to the 


lowly grinding mill serving local needs with a 6-horse- 


1 Department of the Interior, Canada; Dominion Water; Power and 
Bervice. Water Hesources Paper No. 60: Water Powers 
of Canada. Pp. 4. (Ottawa: F. A. Acland, 1927.) 


e. * 
power wheel The average of.513 horse-power ptr 
thousand of the population*plaoes Canada second to 


Norway in per captia development, while in te 
installation s&e ranks second to the United Bratoe. 


The capital invested in the water-power nguy en ; 
do. i 


Canada is estimated at nine hundred million 

or more than that invested in any other single manu- 
f ing industry.* The corresponding figure in 1910 
was 121,000,000 dollars, so that the igcrease in 
seventeen years has been more han six hundred 
per cent. . 

*The outstanding significgnoe of the location of the 
Canadian water powers is their favourdble distribution 
for development purpoees  Highty-two per cent. of . 
the developed water-power and roughly sixty per oent. 
of the total resources are situated in the cdal-less 
rsen of ae ee sevens Mr more jun 

oent. o manufaoturing industry o 
etin is carried on. It is this propitiousgiroum- 
stance whioh has not only enabled to compete 
successfully with mass production in other countries, 
but has rendered her industrial structure largely 
ind ent of foreign fuel Moreover, it is Sut cung 
to the Dominion important industries from ab 
Already 1400 branches of United States factories are 
stated to have been established in Canada, In certain 
specialised the raw material from other 


roducts 

countries is being im for freatment by low-cost, 
water-power. e ou of this nost fr factor 
on the future welfare and progress of the Dominion 
oan scarcely, as yet, be adequately estimated, but it is 
bound to be of great impo oe. i 

THe brochure not only contains & wealth of figurea 
and statistics, detailing the development in each of 
the provinces of the Dominion, but it is ill 
by maps, diagrams, and a number of interesting 
pho 


tographs. & 


The Relation between Rainfall and Flow-off. 


IN Great Britain, knowl of rainfall distribution 
is relatively detailed and exact. Moreover, moet 
of the rainfall measurements which have been made 
are available to all who desire to consult them. On 
the other hand, the information which has been 
published ing the flow-off of rivers is, by 
comparison, very b in amount and moet inoom- 
lete. A fair amount of data regarding flow-off has 
Dess spasmodically collected by various parties who 
&re interested in yield of oertein rivers from the 
point of view of water-supply, but for reasons whioh 
are not oonnected with the increase of scientific 
knowledge, such data generally remain unpublished 
and inaccessible to the guneral student of the economy 
of rivera, 

In some other countries the case is quite otherwise. 
Thus, the data published about the run-off of the 
more important rivers of the United States of 
America is considerable, and would easily bear 
comparison with the oorresponding rainfall data 
a le for that country. i : 

As & result of the conditions prevailing in Great 
Britain, there has grown up a devious method of 
obtaining an estimate of the aterage annual flow-off 

" ofariver. This method starta with an a annual 
rainfall map of the area drained by the river, and 
proceeds to make allowances for losses hy evaporation, 
percolation into other river-baasms, eto., and so 
arrives at an estimate of the average annual yield of 
the stream. As a rule, next to nothing is known 
about the magnittide df the losses, and in ioo & 
quantity equivalent to from 10 to 14 inches of rainfall 
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over the &rea is assumed to represent them. It needs 
but little consideration to appreciate the fact that 
measurements of evaporation from water-tanks and 
of percolation, as usually made, are carried out under 
conditions which bear but little resemblance to the 
nding conditions in the drainage area, and 

that they, therefore, find no direct application to the 

problem. 

When a local authority produces a scheme for the 
propration of the water of a stream for purposes 

of water supply, it is of course incumbent on the 
authority to obtain parliamentary sanction for the 
adoption of the scheme. It is zoe. cd note, 
that, in the records of the proodbdings of parlia- 
mentary committees which are appointed to hear? 
evidence for and against such schemes, it is common 
to find considerable argument developed around the 
value to be assigned to the average annual rainfall 
over the catchment area, even if the various estimates 
of the value do not markedly differ among thernselvee ; 
whereas the empirical figures which are deducted on 
acoount of losses by eva ion, eto., are often 
ted without question. No doubt the reason 

fos this Gnastantifla Drocodurd ie thud rainfall date are 
numerous, and there is ample eal for argument in 
refarenoe to the method of applying them to the 
problem in hand, whereas trustworthy daf®for : 
evaporation from the area are entirely i 


that in the of run-off data, yo opportunity 
for t occurs in respect ef the allowance to be 
made for losses. ° 


Wanting, BO e. 


The present investigation by Capt. W. N. McClean œ 
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of the rainfall Over the area’ drained by the River 
Garry in Invyerness-chire and of the run-off of 
Bieam 1 is of. iderable interest from this point of 
view, for it provides tke means of co the 
two quantities and so forming am estimate the 
loases dite to evaporation and percolatiom in that ares. 
ogni arde situated in one of the wettest 
regions of the British Isles, the average annual rainfall 
bang in exoees of 90 inches. The in tion is the 
first of ita kind to be made in Grestt Britain in respect 
ey ee ey wet region. 

A map of dhe a annual di ution of rainfall 
over the area is the is of the rainfall side of the 
work. A method is then oped whereby the total 
quantity of raiñ which over the area in any day 
can be estimated from megsurements made at a few 
gauges in the valley. It 1s very difficult to assess 
the adbureoy of these estimates. No doubt the error 
may be jderable on an individual day, but over 
& period of caus & zin the amregabe aei uiould 
be much leas. ` 

The estimates qf run-off of the stream were made 
by means of & continuous record of water level, 
combined with measurements of velocity at various 
pointe in the cross-section of the stream, and on 
‘various occasions. A calibration table is thus drawn 
up which enables values of water-level to be immedi- 


sa per cie into values representing the discharge 
of stream. 


, Inverness-shire.” By Capt. 


e 
e ! “Rainfall and Flow-off, River 
Instttation of Water Dec. 9, 1027 


W. N. Mocan. 


In coniparing rainfall with run-off due allowance is 
made for the storage in the river basin. s 
A balance-sheet of rainfall flow-ofBis prepared 
Arona Hi tio o tion period of the three yearh 
1018 to 19 5 into parts each about a month in length, 
inning and ending at times when rainfall yas slight 
the water in transit had fallen to a minimum. 
The net los of each period is thus determined. 


Thee lose Nro prosutied fo bo accounted for. by 
evaporation, percolation, and (in winter) by storage 
in form of snow. In spring, and sometimes 


winter, the balance-sheet may show net gains: 


ted. 


an abn 
From this circumstance the author is ahle to compile 
a valuable table of estimated lowest possible flow-off. 
This table depends only on the measurement of 
flow-off. The table in turn provides the necessary 
data for the computation of the maximum storage 
ired to provide a oontmuous rate of draw-off. 

paper is a valuable contribution to our know- 
ledge o economy of a river situated in a region 
where the rainfall is very large. 


: Anthropometric Measurements and School Progress. 


PAPER entitled oy Measurementa, Respira- 
tory Testa and School Progress,” which has an 
important bearing upon the methods and uses of 
anthropometric measurements of school children, was 
read before the Royal Anthropological Institute on 
Dec. 20, by Dr. A. A. Mumford, Medical Offloer of the 
Manchester Grammar School. Body measurements 
have been taken annually at the Manchester Grammar 
Behool by the i r of ical training on a 
uniform system since 1881. ese measurements 
have been qsed to test growth and stimulate the use 
of the i by individuals below normal. 
Since 1909 the School Medical Officer has used 
these measurements to sasist him in forming judg- 
mente about the satiafacto. adage or amg) : of 
the boys’ growth. With the oo-operation of form 
iste. it hae beni poeible: io carelate. fhei 
with the boys’ school work and oonduot, and the 
records of each individual have been kept on cards 
which show the whole of the boys’ school career at e 


‘lance. - . 
e By adapting a method suggested in a paper published 


in, Navona by Mr. Cecil Hawkins, height, rand 
chest girth were arranged and graded in -yearly 
age groups in 5 per cent. percentiles. These 

made it le to distinguish tall and thm 


and stout, narrow- and broad-chested, and also in- 
dicated in which one boy surpassed or waa behind 


another. - : 
It became apparent that it was deairable to carry 
e tables 


out,testa of functional as well as structural 
graded on & time increment bafis, which 


ties, bem respiratory testa were added. 
were then 
shamar advanced on the average in unite of six months. 


making ib le to use measurements of height and 
chest girth for*caloulations of volunte, ihin oe porcins 
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R. Conrues. 
of the chest. It was thus le to advise parents 
FE possa Aic er OP age es etate] 


&ppeel moet strongly to the boy or of which he stood 
in mosb need. 


The observations Bhowed that there was no single 
or uniform ideal boy, but that there were natural and 
essential differences which had to be found out, 
studied, and if possible measured. In ing for a 
guiding principle to body build and in relation 
to physical activity, much eh idee obtained from the 
study of ancient brasses and from scientific tailoring, 
as well as from the measurements of records far the 
American Army, from which it was realised that there 
are special forma of build which stand in relation 
to special forms of y exercise, and that each form 
of exercise makes special demands on body form and re- 
urea jns methods of respiratory actaon. Henoe the 

chool Medical Officer needs to appreciate how wide are 
the differences m physical equipment between different 
individuals in relation to pibesctant as well as school 
life. The basis of these differences is anthropological 


-and must be studied in terms of functioning of the 


whole: body. Sir Arthur Keith in his work on the 
mechanism of respiration in man, on the posture of 
man, ita evolution and its disorders, and on the 
evolution of human races in the light of the hormone 
theory, has contributed greatly to the needs of the 
Bahoo! Medical Officer. 

Inquiry - shows that body measurements and 
ees Boro. dus Qu 
and. of the capacity t9 withstand and to recover from 
the mental strain in school life. The measurementa 
of the School Medical Offloer should be compared 
with the reporta of the boys’ progress furnished by 
the masters. * Without such periodic reviews it is 
impoesible to judge the affect of mental concentra- 
tion on the boy’s present growth or future fitness. 
Observation his shown that althoggh. undue abeorp- 
tion in either mental or physical activity involves 

. 
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proper exercise of physical powers is probably 

very beneficial to the cultivation of mental powers. 

Pie ea to boys who have 

ined entrance scho ipe to ‘ord or Cambridge 

i SES paet Crack. eee pomii: n a milas 

directio t was evident that boys winning scholar- 

dure a4. Dxford and Gamhridgo tended to display. & 
somewhat accelerated physical 
with the & boy. ey 


wth when compared 

possessed a shghtly 
better physi frame. This was most marked in 
boys winning first-class honours, and indicated that 
these boys maintained their ition with lees strain 
owing to a combination of er mental ability and 
a superior bodily physique. the boys of the next 
two the acceleration was leas marked, indicat- 
ing the strain of a lesser mental and physical ability. 
On the whole, the honours group excels in sports as 
well aa brain. 

The study of the adaptability of the human frame 
to meet the demands of involved by the 
various forms of mental and y work required in 
modern civilisation should be one of the principal 
objecta of the modern School Medical Officer. 





University and Educational Intelligence. 


CAwBEIDG2.—Mr. H. L. H. H. Green, Sidney 
Sussex College, has been appointed demonstrator in 
anatomy. 





AN election to three Beit Fello 
research will take place on or about July 16. 
Candidates must be of European descent and gradu- 
ates of a university of the British Empire or of 
equivalent standi The fell are of the 
annual value of 


. Forms of applica- 
tions and all information may be obtained, by ater 
only, from the Rector, Imperial College, South 
Sinis ey London, 8.W. Applications must be 

i on or before April 20. 


ips for scientific 


Two Theresa Seeasel research fellowships, each of 
the value of £300, are being offered by Yale Univer- 
sity for the otion of origi research in bio- 
logical studies. referenoe will iven to candidates 
who have already obtained ther doctorate, and 
demonstrated by their work fitness to carry on 
suoceesfully origitial research of a high order. The 
holder must reside in New Haven during the college 

, October to June. Applications, scoompanied 
bs reprints of scientific publications, letters of 
recommendation, and a statement of the particular 
problem which the candidate to investi- 

, Bhould be made to the Dean of the Graduate 
ool, New Haven, Conn., U.S.A., before Mar. 1 
next. ; 


Wa have mentioned beforein these columns '"Poverty 
Problem” lectures of the Cae dud Calcutta. 
The lecturer, Captain J. W. Petavel, epitomised 
them in a volume entitled “The Plan of the Educa- 
tional Colonies Associations.” These associations have 
been formed, one in India and the other m land. 
(Hon. Beo., J. B. Pennington, & Victoria St., West- 
minster, 8.W.), to peda d pioneer efforts to put 
iHe pande opaa eachers in the proposed 
colonies are to paid only on a half-time basis, as 

ites horo wen the help o. 
small farms or wor. pe wi ups of 
pupils. The scheme has received Kagoda Sa 
in Calcutta. In the June number of Sohool- Life, 
the organ of the United States Bureau of Educa- 
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tion, there apposed ah account of the Educgtional 
farfn colony of Rabun Gap, Gefrgia. This colony is 
based, in the main, on the prinojple on whieh 
Captain Petavel relies; that is to ey. each family 
reaides on its farm the labour of the children is largely 
utilised, under skilled direction, in canduofing the 
necessary farm operations, the produce furnishes 
Aaa iy Crey ting Cues 16 patan: in the colony, ends 
marie t i neita for the farmers. The whgle 
plant is utili or etiucational purposes, and especially 
to make better farmers and citizens. 


k e. 

A DISTINGUISHING feature of the un Gap colon: 
is its system of ‘rotating farm heih Each of the 
20 families accommodated ‘on the oolomy's 1500 acres 
is admitted for a period of five years only, and this is 
liable to be curtailed if the family does not ‘make 
good.’ At the end of ite tenure it 18 expected te have 


attained to high standards of farm p ice and of 
living, and to these with it here; ^ta 
children. meanwhile ving in 
e o 


pee 6 good undi 
school subjects and a os de 
should enable them eventually to ‘become successful 

owners or managers. The scheme hes been in success- 

ful operation on a self-supporting basis for twenty 

years. A contributory cause of ita success is that the 

families are chosen from among more or less isolated . 
hill oroftera accustomed to a meagre and rough life. 

Whether it would have succeeded with people of the 

type of those from among whem Captain Petavel 

TO to rearuit his colonists is o to doubt.. 
t ia now, owing to a disastrous to be re- 

established as a public utility corporation associated 

with the local education authorities. Half a million 

dollars are to be spent on the equipment of the re- 

organised oolony. 


"* 
Wn have received a new and revised edition of 
“A List of the Serial Publications available for oon- 
sultation in the Libraries and Scientific Institutions 
of the Union of South Africa.” The List has been 
compiled for the Research Grant Board of the De- 
Peace of Minie and tad ores By Mr.A. O. G. 
oyd, the librarian of the South African Publio 


Library, Cape Town, who has had the assistance of 
Mr.P and Mise M. Ralling, members of the 
staff of library. Notices of ious issues of this 


list appeared in Narurs in 1912, 1917, and 1921. 
It is remarkable that the number of serial publications 
catal in the list has more than doubled since 
1921, having increased from 1350 to 3117. We must 
suppose that the greater part of this increase must be 
ascribed to the energy shown by Mr. Lloyd im collecting 
the n information from the various libraries 
and institutions scattered throughout South Africa, 
and we congratulate him on the successful accomplish- 
ment of a difficult piece of Work. Some forty- 
four libraries have been consulted, and these include ° 
the fine mathematical library of Sir Thomas Muir, 
which is destined to form part of the South African 
Publio Library. After the title of each lication 
an indication is gi as to the libraries 1n erhich it 
may be found. every cage all gaps in the seta are 
carefully noted, so that an opportunity is givea for 
bringing pressure to bear upon librarians who should 
take steps to complete their sete. English and 
American serials are entered in their alphabetical 
order, but, foreign lications are emtered *under 
their place of publication. We prefer the alpha- 
betoa l aeaee of all journals as carried o 


fhe “World List of Scientific Periodicals,” How- 


ever, the South Afgo&n list has an alphgbetical index 
containing the names of most of tie fortign periodicals, 
with references to their position dn the body ef the 
work. s 


m +. @ oe. 





' Calendar Df Gustoms and Festivals., 


January 9. ° 

*PLovan Moxn®ay, the first Monday after iphany, 
an ancient popular festival which marks the close 
of the &hristmas and New Year ealeprations. It 
has been explained as the day on which agri- 
cultural “vork is resumed after and it is 
compared with St. Distaff or Rock Day, Jan. 7, the 
ddy after Epiphany, when the women are nig ea 
to retum? to their work. On St. DistafPs a 
contest” between men and women took place, ica 
men b women's flax and the women 
drenching the men with water. A similar contest 
sometimes .took place on? Plough Monday. If' the 
ploughman could rise sufficiently early in the morn- 
mg to place his whip, p , or other field im- 
plement by the flre before the maid put the kettle 
on oe the maid lost her shrove-tide cock, and vice 


were Plough Monday is said to mark the return 
to work, the observances recorded have also been 
described as a festivity of the workers similar to that 

ed by their masters during the holidays. Buper- 

PA As they have that a oe rather than of 

a Pp of labour. efore the Reformation, 

candles were burnt, before some of the i in the 

church, and & collection was made for the cost of the 

` ‘Plough lights’; but this part of the custom did not 

survive the changes although the levy of money 
*oontinued to be made. 

The easential feature of the custom was that a band 
of young men, sometimes with their shirta worn over 
DH (ub cbe dx ee died 
bedeoked Meo six re PIN ear eec apt load 
in ribbons, and sometimes ‘ool plo 
nho principal houses in the eeignbourkeod. wie 

to be ed with bread and hoide 
PE or to receive gifte of money. If there were 
no immediate response, and a tremendous din of 
shouting and blowing of horns produced no result, 


thee the Tho day on in front of the door was ploughed up. 


ended with & plough were kno the p! 
The men who drew the plough were known as ‘ plough 
bullocks '—in Hum as ‘plough witchers.’ 
In Lincolnshire the procession included thrashers 
carrying tifeir flails, reapers with mokles, and all who 
were in any way connected with the work of the field, 
even to the smith who sharpened the plough, and the 
miller. As usual in cee m Topora 
personages : were ‘the Fool’ and ‘ ; 8 
dreesed in woman's clothes. The latter peered tho the 
money box; the former had an inflated bladder, and 
was in the akin of a calf, or in one case of a 
paene Wee Ti ggasi Dil d 


When ‘brought into relation with customs found 
elsewhere, the object of the Plough Monday celebration 
become? clearer. Certain Rumanian observances 
will serve. In the ceremony of ‘the great plough’ 
(Plugul Cel pa ior takes place on the moming 
of Jan. l, a i eode &round to the 
hopses of the wealthier Right are harneesed 
to a real plough new equmped equipped as a sower who 
precefies the plough en and Baws corn in its path, while 
appiher carries *a on drum made of wood, goat’s 
skin, and horsehair, with which the lowing of oxen is 
imitated. On arriving at leer Mee two of the 
bayan ite alqng poem, which ettoribes all the stages 
of jan’s harvest from the sowing of the corn and 
ita faftılisation by the rain, to the reaping and carting 
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of the orope, and how Dochia (the daughter of the 

last king of Dacia conquered by Trajan) makes aad 

bakes cakes for the workers. The verses olose by 

mug. equal goode fortune tof the innihtea pf the 
OUBO. 

From these two customs, then, it piscis par 
the objeot of ay the plough about oR rou 
Monday, a practi ioh had d erated into li 
more me mee pio of horseplay with the object 
of raismg contributions @ merrymaking, at 
an. earlier had been to wish or, more properly, 
to secure luck and prosperi ity to those to whom 
visits were paid. Like other festivals of the kind, 
it must originally have been communal in character. 
The circulation among neighbouring houses at first 
was probably incluarve, & communal rite intended to 
secure the well-being of the whole society, as is usually 
the case. Among the for example, at tho 
slaying of the sacred bear, e animal was taken round 
to every house in the village. 

Such a communal purpoeó may suggest an explana- 
tion of the even more primitive features. The Fool 
and Beasy, the two characters who appear constantly 
in folk dances, may usually be taken to represent the 
male and female principles m Nature, and their presence 
in the ceremony the promotion of fertility s Fool 
in wearing the akin of the calf is iden with the 
animal itself, which is further indicated by the 
appellation of ‘plough bullocks’ given to those who 
draw the plough. 

As & parallel may be cited the wolf dance of the 
Sioux, m which the dancers identify themselves with 





the wolf by weermg wolf skins and gather round the 
ie who pound. senta tho mo to him down, thus 
ply af buffalo meat; and 


fhe b o ME nin A "the Madian, as reoorded by 
Catlin, in which they wear buffalo gkins. The Fool 
hes those who draw the plough may thérefore 

a Ee eed ee MA p belief in 
their i tity with the oxen, the beating of the cow 
akin in Sootland possib Loyer icio Saga ee ae 
the kiling of the cial anrmal to promote the 
ee M M ECHOS Bir James ` 
Frazer has shown the corn-spirit is often repre- 
sented by & bull or other animal which is sacrificed. 
The high leaps of Beasy, which showed her stockings 
and breeches, may be compared to the leaping of the 
dancers of many parts of Europe, by which women 


in a mimetic ce promote the springing of the 
corn. 

Hamas Monpay.—tThe first Monday in the New 
Year, or more commonly Old Hanpel nday, on the 


first Monday aiter Jan. 2 (4.6. NUR ee eig 
was celebrated by, gifta amilar to our Christmas boxes 

A liberal entertenment at breakfast was giv given to the 
farm-hands, and the rest of the day was a holiday. 
Crue wee eun, for the year. It was 


cipal day for trial and forecasts of 

us titan du & form of weather divination 

i Tat is time. It is a common and 

widespread custom to regard the weather of each of 

the next twelve months as foretold. by that 

perenne on on ee of the days between 
hany. 


In Sootland E twelve days were sometimes 
reckoned in this period, then known as “the twelve 
days of Christmas"; by some from New Year's 
_ with Hansel 


Hastertide”” foretell lenty, and may be 
dripping with “a green Yale makes & fat EAM: 
1." Apart from the weather, the period between 
and Epiphany was post ae eae favourable for 

all forma of popular prognostiz 


P4 


‘the full beam of 
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tical tains —Deo. 8.—T. Y. Baker: The 
E priams. In the majority of 
cr) prisms Sca ad in optical reflections 
Mjuenuy take paco at anlem or og and the 
successive reflections are either the samé 
or par adoles to ane another. The reeson seems 
that these systems are easily oes on & 
due board. Any angles of incidence and an 
alterations in the plane of reflexion can be dealt wi 
by the construction of & spherical diagram, either by 
Fernandes of an accurately e iun inm on & 
sphere, or b tation by spheri nom 
rom the derived from the 2 THE 
model of the axial ray in its through the 
prism can be constructed. Next a wooden model of 
mpoto p is constructed, and finally & 
model of the oom rism. Among the systems 
examined is Chad in the prism binocular. 
Apparently a systematic wel m tho m of the poemble 


prisms has never been made, but if it were done a. 


skew prism of Pon a form and without re-entrant 
angles which could be made in a single block of glass 
might be found. 


D cal Soclety, Deo. 14.— Edward Greenly: The 
boniferous rocks of the Menaian region of 
Cae. their petrology, succession, and 
physiogrs hy; with palmontological notes by Stanley 
ie term Arvon is & convenient designation 
ae the region. The Lower Carboniferous rocks of 
Arvon consist in the main of, limestone series with 
many beds of sandstone and shale. This is underlain 
by & singular formation, camposed of ante and red 
loams and breccias, which are studd: lites 
of gothité and kaolinite. The blocks in Mon im ewe 
are , and the loams are unstratified. The 
loams are of alien, the blocks of local, derivation. 
The limestones are rich in corals and branchiopoda, 
and are all in the zone of Dibunophyllum. The 
structure is that of an asymmetrical pos infold, 
tfuncated by a large boundary-fault. e Beries reete 
with complete unconformity the Mona complex 
and the ovician rocks ; fe there is rapid overlap 
ina west-north-westerly direction. From. the direc- 
tion of the*overlap, and from the contents of the 
conglomerates, it is inferred that the region which 
is now Snowdonia was completely submerged in Lower 
Carboniferous times. At first, the climate seems to 
have been arid, with a diurnal range of tempera- 
ture; but, as the enoe advanced, moist and 


_geniel conditions began to set in, persisting through- 


out the remainder of the period represented by the 
limestone series. 

Linnean Society, Deo. 15.—K. Munster Stórm: 
Recent advances in limnology. The object of 
limnology as a synthetic science is to investigate the 

action of biotopes and biooenosee, and the 
cycle of ee substances within the microcosnjs 


represented primanly by the lakes. Recent re-. 


‘searches confirm that the see biological Jake 


natural, and should form the sis of attempts to 


establish more detailed clamgification schames. A 
scheme emb all ee known at present 
ia put forward which is n the (N+P), Ca, 


humus ‘spectra’ pro by Naumann for 
expressing the position of an individual lake with 
regard to those essgntial factora——T. A? Stephenson: 
On species among the Coelenterate. Oclenterate 
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epee are difficult to fafine. The characteristics of 
e nematocysta have been as useful ori i 
for they are characteristic and their variations appegr 
to be arbitrary. The species of BAtish Actiniaris 
are ey ee marked off from one anothér by their 
methods of regroduction. The structure of the memato- 
mis ia s usefal genetis and family character, and 
ir size sometimes ea species jf but in 
critical cases they give no sasistance, and differences 
of habite are the deeinive faotors. 


e 

EDINBURGH. : éf 
Royal Society, Dec. 5.—E. T. “Whittaker : The 
uence of gravitation on,electrio phenomena. The 
address described the attempt of Féraday to find 
experimentally a connexion between gravitation and 
electricity, and the discovery by Emetem of the trae 
principle of the connexion. The author has refently 
completed work on electric phenomenagn the field 
of a single gravitating mass and in & uniform gravite- 
tional fleld.—C. G. Darwin: The new outlookson the 
mechanics of the atom. The addreas gave an account 
of the recent developments in the ‘wave theory of 
matter, with especial reference to the description of 
motions, as opposed to stationary states.—N. B. Eales: 
The anatomy of a fotal African elephant, Part 2. 
The muscles of the trunk and limbs. The dorsal 


muscles and tum nuchs are ened to 
carry the weighty head, which is heavier in and 
other terrestrial mammal. Oocip?tal muscles are fixey , 


so far back as the thoracio vertebre, and some of the 
cervical and thoracic muscles are firmly fixed to the 
pelvis and sacrum. Both limbs have enhanced 
extensor and weak flexor muscles. The five digits 
are prevented from by strong lateral liga- 
ments. In its musculature ihe ub xr shows no 
close affinity with the U pond W. Turnbufl: 

The invariant theory of ternary quadratic 
complex, Part 1. The Pedaned By & 
reduced system is meant a set of symbelio factor i in 
terms of which any concomitant of the given ground 
form and of all ag pty Leg of quaternary variables, 
can be expressed. It di from the ordinary set of 
factors given by the fundamental theorem for sym- 
bolic methods by being easier to handle. The m- 


vestigation throws light on the properties of the 
Riemann-Christoffel curvature tensor. 


PARI. 


Academy of Sciences, Dec. 5.—Paul Appell: The 
application of the theorem of virtual work to move- 
ment with friction.—Maurice Hamy: A particular 
case of diffraction of the solar images at the focus 
of a teleecope.—de Sparre: The pc that may 
arise from cavitation in the case of a sudden sto page 


of riedel: The 
Aetna arde Pocta litt water Reply ° 


ioe enia y M. N tte.—E. Mathias, C. A. 
Crommelin, and H. Garfit Watts: The rectilinear 
diameter of ethylene. Ethylene obeys the law. of the 
rectilinear diameter. The deviations from the'straight 
line are larger than those for hydrogen and neon, 
and are of the order of 1 per oent.—E. Bataillon : 
The mitoses of simple activation in 
betrachians.—Ragnar Frisch: The theorem of de- 
bant of Hadamard.—Hadamard: Remarks bn 
preceding communication.—Pierre WVernott*: a 
property of € the method of least ——M 
rojt tes of holomorph functions.—Julius Wo 
The series ZÁ, mr) —Henri Carta Some 
theorems of R. Mevanlinna.——J. ViMey and Et. 
Hochard: A strabometrio manêgrapůå with deform- 
able electric coudenser. An elaftio metallic fhem- 


of 


42 . * . . 
brane recaives en one face the cyclic pressure to be 
studied, and on theeother face a permanent known 

. "The membrane forms one plate of & oon- 
enser, and is*balanced against a known condenser 
through an electrometer. The sensibility of this 
instrunsent is limited only by the errog of an. 
ordinary statio manometer used to control the 
|— Henri Bénard: Vortices in bands and 
Rayleigh’s theory. Desoription of experiments con- 
fltming the theoretical predictsons.—Emile Belot: 
The safning of the sun and the periodicity of 





magn The lines traced by magnetographs 
on the ed as the electromagnetic 
translation of the curves ‘which would be recorded by 
Beism; hs eplaced at the surface of the sun.— 
A. Schidlof: construction the masa of 


the charged material poifit in the universe of five 


dimewsions.—L. Déconbe ; Electrified. spherical 
liclea and tral series.—C. Raveau : rev le 
triangular Üycle. Demonstration of several classes 


of thermodynamic relations..—Mlle. O. Jasso: A new 
interfefential method of measuring .the refractive 
indices of liquidg.— Georges Simon: The use of the 
spoe mosoope in the regulation of superposition 
fringes.— Georges Vaudet: The spark spectrum of 
[ipae and bromine:in the Schumann ion. The 

[rro pda extend from wave-langth 2252 A. to 
1802 À.—]. Rossignol: Spectroscopy of the spark of 
meroury borers in an oscillating high- Soy 

e.—Salomon Rosenblum 


circuit in e a 
The Dives af Mowing own by the atom relative to 
the E raya Mila: Cr. C: Chamiè: The phenomenon of 
grouping of atoms of radioelements. Additional 
Ga are described ahowing that the atoms of 
ioelemente can be associated in groups in various 
media and under varying oonditions.—4A. Seyewetx 
ead D. Mounier: The action of light upon M diria 


dein matters. Phenols or amines m 
eun ae turn brown when IO: 
ultra-viol 
oat the amino 


light. It is probab 
action has taken place, but the rs 

mope could not Pa proved.—Ch. Quillard : A method 
aluminium alloys based on the use 
of pH indidators.—Charles Prévost: The allyl trans- 
ition and the mechanism of esterification.—Urion : 
e preperation of 1, 5-heptadiine and 2, 6-octadiine. 
These hydtocarbons are produced by tho interaction 
of the yere dar derivative of dipropargy! and 
methyl Paul Fallot: The mountainous 
region bom re E and Cabra (Andalusia).— 
L. Gaurier : cular form of filling m some 
high mountain —Adolphe Lepape: Ps 

o e radioactivity of the ringa of Bagnères 
There 1g & relation radio- 


Luchon. 
activity and the amount of sulphur present in the 
waters.— William Herbert Hobbs: The expeditions to 
Greenland of the University of Michigan. An account 
of the work done during the summers of 1926 and 


1927. The object of the itions was to extend 


our knowledge of the glacial anticyclone.—Lucien 


Daniel: The' variations of. the seareto Heed bet 
in varidus gated Panie —R. Dostal : 
observations on Caulerpa prolifera of the hero of 


. Willefranche-sur-mer.—]. Dumont and B. Ganossis: 


The deflooculation and the plasmolysis of the earthy 
.—Emlle Saillard: The coefficients of dis- 

ståtio Inversion.—Louis Bounoure: The chondriome 
of thé gon. in Rana ia and the 
dcos “Pa elements m the early stages of 
shiney oe ee — Paul Chabanaud: The nasal organ of 
CF. X. Lesbregand R. Tagand: A 

nt dole monster of the ovine speci®. A description of 
b, born er iud had one head and neck, 

was ÜMouble in, thé middle and triple below.— Denis 
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Bach: The nitrogenous nutrition of the Mucorines. 
The assimilation of uno nitrogen.— Angel Establier y 
Costa and Charles Kayser: The effecta of puncture of 
the fourth ventricle: h turis and troubles ef 
thermal ion.—]. E. Abelous-and H. Lassalle: 
The influence of the section of a nerve on eral 
excitability of the nervous —Michei Polonor- 
ski and ‘René Hazard: e action of N-methyl- 
granatoline on the circulation, the mm ogastric and 
the heart.—-Perret-Malsonneuve : e secretion and 
"utilisation of the wax in the bee (Apis mellijica). 
Bees will utilise any suitable material for making their 
cells, and the conclusion is drawn from the experi- 
ments détailed that the secretion of wax under the 
normal oonditions of existence of the bee is an 
economical necessity and not a biological function. 
—Maurice Pietrre and André Chrétien : The influence 
of some electrolytes on the phenomena of utina- 
tion. Researches on the agglutination of illi of 
the paratyphoid group by specific inímunoeera. . The 





age of the o does not appear to be an essential 
condition, e most rtant factor i the 
chemical state of the illos A. Blanchetiére : The 


hydrolysis of ovalbumen by pepsin in ité relations 
‘with the formation of the di porerne vee 
Delphy: The constitution of the nu 
in the Infusoria : the dep tios e A PE PER 
Particulars of the nucleus in the trypanosome of the 
Brucsi group, of recent isolation.—Raymond Poisson : 
A new eoormid, Tantellopsis orchesisas, a bad Ae 
parasite of the rectum of Orohesiia boa 
evolutive oyole.—] ules Amar: "e lare laws of pathogenic 
action. 

C Town. 

Royal Society of South Africa, Oct. 19.—J.- F. 
V. Phillips: Olea laurifolia Lam. (ironwood) : 
introduction to ita eool , This is a highly import- 
ant tree pri n gylviculturally, and economically. 
Despite its of growth and the various dig- 
abilities to which it is subject, the p spi is fully 
capable of holding its ground in the Knysna forests 
and even of increasing ita frequency if not kept in 
check. There is & steady demand for the timber.— 
H. G. Fourcade: (1) A new method of aerial survey- 
mg: second paper. The adjustment of an aerial 
traverse to terminal conditions ia. developed. An 
instrumental method of transferring, without oom- 

tions, the vertical point from plate to plate is 
esoribed, and a simple procedure for determining 
the directions of succeasive air bases is. worked out. 
The ground control may be limited to aingle points 
at the end of traverses, instead of the clusters of 3 
formerly thought necessary for fixing the positions 
of og inser of plates. , Tas prin eee 
pot ~and princrpal distance in De 

e principal distance gives the soale nee 
photographs and, in consequence, is & my fail 
constant of the photogrammetric camera, The 
principal point, the o from which plate 
measures must p is yimportant. Former 
methods for de i eso anstata lacked pre- 
cision because they depended on lintar measurements 
of a central projection made upon & commercial 
plate, which usually is by no means plane, and 
either ignored distortion or treated it as an accidental 
error ——P. R. v. d, R. Copeman: “Studies in the 
growth of grapes (Part 6). The aoid -sugar ratio. 

ee of the form y =b/x -ojx -a may be 
the acid y in terms of the sugar z. 


The ee ae aei d d extent by 
changes m locality than by seaso: . Tir be 
the ratio aoi , then rz=bjæ -cjs -a, and 


therefore the'ratio may be caloulgted from the sugar 
content of the juice. 
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Wasurneron, D.C. 
ational Pretemy of Sclences (Proc., 
10, WADE —]. icholas : e application of 
mutheaé to the sihdy of developing 
Pünduhis. ep From the time when the ryo 
of tbis haa attained a definite form, it can 
be safely Tved from the egg-shell; the indue 

is described. The embryos so obtained develo 

sea water, fresh or distilled water, and were for 
experiments. These show that determination of 
tissues occurs at an early gago] H. Bodine : The 
action of Na, K, and Ca oridea on the egg of 

Fundulus. ' The emb digeected from the egg is 
resistant to sodium highs solution although the 
larva is killed. Both-the other chlorides kil the 
embryo quicker than the , and the larve are very 
sensitive. Mixtures of sodium and calcium chlorides 
are not toxic for eggs, but very toxic for embryos.— 


T. P. Abello: Absorption of ultra-sonic waves by 
h and carbon dioxide. .Wavea of a frequency 
of 612,000 per second from a piero-electrio crystal 


were Wrough s Ebo Bem, Wing Rud moir 
tensity of the emergent beam was measured b 
torsion vane. 
dioxide or hydrogen in the air in the tube against 
the rr p gives xu which follow & logarithmio 
curve.—W. On the fine struoture of 
some pe ihe ead B. Loeb: On the dura- 
tion of the existence of doub ions 
in gases, and their detection. pets n of 
recent resulta leads to the conclusion that while 
A E charged poeitive ions are undoubtedly gener- 
the lonising agen t in certain cases, they are 
XE ror if they exisb in the 


gas as multip ions for sufficient time to-be 
studied y suck in o ionic experiments. ee 
Miller : generated by bo perat operators of order 
three, o. d pe whose invariant is invariant.— 


R. É Moore: tion theorems.—John 
Belling: A working ng Hypotni for segmental mter- 
pM between homologous chromosomes. Assum- 
i t & break in the chain of genes of a chromosame 
place when the chain is at maximum extension 
(leptotene stage), then when two homologous ohromo- 
some conjugate, the breaks may or may not coincide. 
In the former event, should the four ends not be even 
x a twist have occurred, there 18 opportunity for 
ag the genes link up —Robert E. 
Burk : e heterogeneous chantial decomposition of 
ammonia in strong electric fields. One method by 
which a contact catalyst may function is by weakening 
appropriate bonds in the adsorbed molecules by 
atomic disturbances, i.e. distortion of the electronic 
orbite by the surface fields of the catalyst. With 
molybdenum wire 0-005 cm. diameter and fields of 
44,000 volta per om. at the surface, and platinum 
wire 0:0005 om. diameter and fields of 150, volts 
per cm. at the surface, no in rate of decom- 
position was obeerved.—Bernard Lewis: The photo- 
chemical decomposition of hydrogen-iodide ; the mode 
of optical dissociation (Bee NATURE, April 2,. 1927, 
p. 4 8).—]Jacob Papish and L. E. Hoag: The detec- 
tion of uranium by a photolumineeoenoe test. A bead 
of fused sodium or potassium fluoride, when ‘ activ-' 
ated’ by & trace o uranium, gives & brilliant and 
distinctive luminescence if by ultra-violet 
light or by & condensed iron Coad ie acid 
gives a similar luminescence, with sodium but not 
with potassium fluoride, but tiie latter is not so senai- 
tive as a reagent.—Herbert L. Lombard and Carl R. 
Doering : _Canoer studies in Massachusetts. (1) The 
Bie between canoer and density of porsan 
usetta.. The earlier finding o creased. 
mee death-rate ‘with density of -population among 
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‘natives born of native parents is n on making 
Vol. 18, No. | adjustments for age and sex aiebat. pad 


statistica for i ain are insufficient ‘to pve mes 





nificant resulta, although the, canoer colar -rate oe l 
peers to be higher than amorig nativos Part of 
density phenopeaon may be due to better facilities 
for diagnosis. 
- . 
Official Publications Received, . 
Barrum. : "E 
kA 


caida, Beb Ma: 
ome, 64. Bet M4: 
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(Eondon Britah P Moser (Natoral History) 

The Manne B Staton as Port Arm (Ide of Man): being the 
Focty-first Annual of ihe former L4 Marmo ology 
Committee, now ths phy De t of the Unireraty of 
Liverpool Drawn up by Prof. Jas, Johnstone, e tn 
Unrveraty Prom of Liverpool, Ltd.; London: Hodder and ton, 


Le.) le 6d. net. 

Proanedmgs.of tha Royal Bomety for the Promotion of Zoology 
and Moos uir ton Ha ei ae 190-37. Vol f), Part & 
Pp. 109- Vere 

ien nowy 7 it Cae Corporation ot Boala t3. 
Observatory ey tory of the tli pe t 
Annual Re and Results of MM Ob-ervations, for the Tear 


(Bouthpori : Fernley Obeerratory ; 


London : Lie erus Office. 
Torquay Natural s Transactions and Prooeed.ugs for 
Vol. 5, "Part 1. Pp. 814-4 plata. (forquay.) 


the year 1922-7. 
ones . 
Sveriges Goologiske eet Ber. Aa, No. 100: Beekrivning e 
tall Kartbladet Kimtebamn nr. Munthe, J. Einhold Hede « 
G. Lundqunt. 1004-1 Ed 400 kr. Ber. Ex No. 164 Beets 


Fea ee 
United Btates ag egy of A 


The in relation to ture, By H. R. Kelmbash. Pp. Jo. 
(Washi "D. U. : Government Printing 10 orm te. 

Museums ot the Brooklyn Institute of Arts and onm. upon 
the Condition and of the Nnseums foc the Year «andin ber 
31, 1028. By William Henry Fox TI+3 plates. ( yn, m 

Cornall Mation. Mem 10T: 


Maynard and R. O Miller. 


3. (Ithaca, N.Y. 
Smithsonian Institutaon : 


opa of Amencan Ethnology. Bulletin 
{eheleon. 


85: TW Lr to Fox Ethrology. By Truman M Pp 
vii 4- 166. p: men 0.: Government Office) T5 oents. 

showing he iF he Board of Regents of the Bini mn Instttutien, 

perations, Hxpenditores zud Condition of the Instatution 

the Waar end ipeo 1926. (Pubheostion 2879.) Pp xud-561--125 

Peter (Washi ' : Government Printang OMen.) LTS dollars. 

Department : U.B. Coast and Geodetic Bürrey. Terrestrial 


5 oenta. 


CATALOQUES, ETO. 


Catalogue de livres anciens e$ modernes reres ou onrieux relatifs à 
lOnent, (No. 5.) 

sotheran's Price 
Rare ant Btandm d 
Works on ra 13, Mmmg an * 
Metallurgy. (No, 904.) Pp. 841-028. Lodo! Henry heran ami ard Co, 

Modern Books: Hnghih Forsi Tatare bure Modern Fir» 

editaons, Voyeges end Travels, Americans, (o, 18.) Pp 3. (Xewcastle- 
on-Tyne: Willam HA. Robinson, 
A Bo p of Reoent Purchases of ce. Books on Soalogy, 


and Appl 





Botany, yuoal and Mathematioal Belenoss, Sport, *ta, First 
Portion. ow Bans, Ha.) Tp. 60, (London: Whaldon and Wesley, 
) 2 
Diary of Societies. M 
e SATURDAY, Jawvamv Y. e . 
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-—W. L. Aslungn: Note» on Water Boltensrs and Water 
—H, I Fel : Future of the Ga, Engine. 
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NotoPof Laurenoe Pollar.—Prof. J. Lorrain Smith : O Note 
of Prot Henry Harvey pean eer .—Peneope M. Jenkin: Note on 
of Lepdoawes adem, — Prof, D. 


tive Stuy, Steu Structure of the Genus Clematis, with 
etre A m to Changes induced hy Yegetatire Pro- 
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"or OAL f sas (North. on Centre) (at 
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at 7.30,—G. Mortimer : Prrmanen 
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for Dxtoms.—. Burton: Deep Sea Bponges and the 
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Po! Colour Photography (Lecture) 
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Café, Coventry) —M. Platt: The a Viewpoint neo the Owner Driver. 
OX or vum Huxxsx Leposrey (Liverpool Section) (at Gommon 


 Deariror 
Ball, Hackans Hey, Def Street, Liverpool) 
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RovAL Boci or AxTS, at 8—Proé A. Bmuthells: Flame (Dr. Mann 
Juvenile ures) (IL) 
GxoLogtOAL Bocnery or LoXDON, eee M. Lees : Tho Geology of 


5 90.— Major T. Rich French 
Ix*rrruTi08 oy Oivi Bwaprekes (Informal Meshing), at.6 —Roger 
T. Bmith-: The Efect of Aon leraison and Deoslerai200 on the Wea of 
Railway Track. 
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Norra- Coast Lwrrruriox oF HODNENRS& AXD 1LDERS 
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th: Mh. 
Or PUBLIO ANALYSTS AKD OTume ÅMALYTIOAL armuwrs 
Insttote of Ohemustry), at vet R. Nicholls: The Determination 
of Bmall Quantities of Benzo: and Onnens A. 
on the Oolorimetrio Determination of Balbey 
ttee of the Chemists of the 


tiros Determination Manufzsturm 
Oonfegtioner! A] ood Manufseturers’ Federation: A Ra 
Methdd of Determining Sulphur Dienga, and Four Additional Papers. 
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ou Materials. 
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Auvlmry to Bospanmon. $t 


H 
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Tara Bapt Kn, for, Wor. 1578 roy : On the 
Tne of Ralaxation of 
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Greek Numa, 
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Nerve and its Clinical flosnce (Anatomical Specimen), 
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ing : A General Survey of itz Uras end Apphostion. 
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Education and Industry. 


d qu forces are ., . broken and 
unoo-ordinated. Stdres of rich material and 
reservoirs of yaluable experiences have bean &ooumu- 
lated im national and local collections, and in the 
professional and other scientific and oofnmeroial 
associations. But the channels of communication 
... are scanty. ... Each of some 440 local 
education authorities provides technical,education 
suitable to its own local needs And limited by a 
generoug or & parsimonious financial poli Is 
the total effect a patchwork or an erganic w. ole 1 
Wasteful or efficient t . . „how can industrial Lent 
ations . . . and local industrial experience be bro 
into clover oo- -operation with thoed who provide 
the funds and control the schools and cedleges 1 
Finally, there is left the question of which Central 
Authority is to direct the operations of tħe intel. 
lestual forces. . . . Some half-dozen government 
iro gale are engaged, directly or indirectly, m 
the lication of education and research to in- 
d (including agricultural) problems. But 
there doè not appear to be any minister in any 
department whose duty it is to see that these 
departmental efforta are duly eo-ordinated.”’ 


These extracta from a recently published Report t 
give some indication of the problems which faced 
the committee responsible for its compilation. 
The Report falls into three main divisions. The 
first, from which we have already quoted, briefly 
summarises the history of the wide problem of 


education and industry. Inevitably it recapitulates | 


the arguments and conclusions to which other 
bodies, dealing with similar tasks, have been 
forced ; arguments which are so simple that it is & 
matter for astonishment that they should fail to 
be grasped and applied.. Their base has been out- 
lined in these columns over and over again when 
we have urged a revision of traditional educational 
philosophy. It is that within a relatively brief 
period we have passed from a non-scientific to a 
scientific age. The face of industry has changed : 
ita conditions have radically altered; and these 
conditions and changes have bd their reflection wh 
the ordinary national life. “dLife iteelf has been 
extended,” says the Report. '' The ineer, the 


chemist, and the medical officer have broadened the, 


basis, protected our food supply, and ssfeguarded 
the public health. The statistician and the prees 
register daily records of the temperature, the pulse, 
and the blood-pressure of national existence. 
Science has given us à new era." . . 

The second division assumes a particularly high 
value. It is & report collated by thes Federdtion, 
of British Industries, and may therefore be regarded. 

* Report of an. tury into the RalaRlonahtp of T pium 


ther Forms of Edueation and to usa ae 
TEL Onos 29 Gordan Square, London) 1 


46 li . 
as the-industriat view of the Committee'a problems. 
‘Loo frequently, when efforts have been made to 
bfidge the gap between education and industry, 
haa the charge been made that it is the prejudioed 
voioe of the educationist which speakf, and not the 
voice of those daily in practical touch with industrial 
and commercial activities. Thjs division of the 
Report t$ which we now refer is, we understand, 
solely the york gf the F.B.I., and is the result of 
“replies of &*nümber of Associations and algo 
individual opigions of m&nufaoturers in all trades 
throughout the country.” e At least in one respect 
it ought to destroy the notion, still cherished in 
some academio circles, that industry refuses to 
recognise its own weaknesses, and shelters them 
behind'*loud oriticiam of the educational system. 
For, although it does not fail to criticise ‘ the 
incomplete nature of elementary education” and 
asks for closer consideration to the question of 
securing suitable teachers in technical institutions 
(here, indeed, another popular charge against 
industry is upset, for “it is suggested that the 
‘emoluments are in some cases not sufficient to 
attract those best equipped for the training of our 
technical school studenta”’), it states quite frankly 
that a complete expression of industrial opinion is 
difficult to obtain, since, “‘ generally speaking, there 
has been no formulated policy regarding technical 
education, and in many trades it has not even 
been considered." 

Clearly, it is difficult for busy manufacturers to 
prepare detailed educational schemes for their 
individual business, and the very sensible sug- 
gestion is therefore made that a memorandum 
should be prepared ''oovering the main features 
desired in any technical training. This memo- 
randum, being of a national character, could then 
be expanded by trades in constltation with the 
technical authorities into comprehensive courses.” 
Although industry may regard itself as unable to 
frive a complete solution to the educational problems 
Tt desires to have selved, there are two outstanding 
points in ite contribution to the Report. First, in 
reply to ‘the direct question, “Do you regard 
technical*education as essential to the conduct and 
development of your industry 1" the replies showed 
* an overwhelming body of opinion as-to not only 
the desirability, but the absolute necessity of an 
adequate technical education.” Then cgmes the 
suggegtion, which shows clearly that no mere 
, Vocational raining i in separate processes is confused 
* with the tarm,‘ technical education’: to be oom- 
plete, it “ must envisiige not only the technique of 
. production, but also the selling and distribution and 
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the interlocking of these three aspects with costing 
and other statistica leading to management and 
administration.” * 

The third division of the Report consista of 
summarie of the answers received in reply to special 
questionnaires sent to local education authorities, 
technical institutions, and schools of art in England 
and Wales. Since these summaries embody the 
resulta of thirty-eight searching questions, space 
precludes any attempt to deal with them st. 
length. It is to be noted, however, that the 
difficulty of recruiting staffs composed either of 
teachers experienced in industry who understand 
the art of teaching, or experienced teachers with 
& wide knowledge - ‘of industry, presents a special 
problem. 

While advisory committees are the usual means 
of linking schools and industries, employers serve 
on many governing bodies, but employees (as such) 
rarely do so. This question of a stronger link was 
further emphasised whén information was sought 
as to whether technical education should be 
organised by local education authority areas or 
by industrial areas (e.g. cotton, heavy chemical 
trades, coal mining, printing, eto.). The replies 
included such suggestions as (a) a joint board 
of local education authorities and representatives 
of industry (over industrial areas) ; (b) the oentral- 
ising of teaching at new faoulties of modern uni- 
versities ; (c) advisory committees; (d) central 
colleges for advanced courses (costs to be ap- 
portioned over the area served); and (e) inter- 
county drrangementa. Obviously, however, the 
value of technical colleges as places of research is 
of vast importance in the further co-ordination of 
education and industry, and here the Report ex- 
presses astonishment at the rarity of any relation- 
ship with research institutes. There are, of course, 
outstanding examples, such as the close relationship 
at Manchester and Bolton with the British Cotton 
Industry Research Agsociation; at Bradford and 
Nottingham with the British Research Association 
for the Woollen and Worsted Industries; and at 
Loughborough with the Iron and Steel Institute. 

Much remains to be done, however, in this 
direction. Outside consulting work done by 
colleges helpe to some extent, but that there does 
not appear to be any general method of its organisa- 
tion, and that it is subject to varying conditions 
and regulations in different places, is ahown by the 
dissimilar arrangements for the allocation of fees 
charged to authority and teacher. But the main 
‘obstacle to research appears to Me in the oondi- 
tions of the Teachers’ Superannuation Acta. “The 


e 





PANTY. 14,1928] 





on both staff and studenta, of actual contact with 
works problems, is bf considefable importance ; 
that the arrangements in force regarding super- 
annuatiow#® . . . makes official recognition of re- 
search impossible." The importance of this matter 
is shown strikingly by the fact that, prior to present 
regulations, this authority had in view the adoption 
of & rule making the carrying out of some research 
work by individuals a condition af employment. 
Not only im London is research appreciated. A 
“ considerable amount is conducted " at Lough- 
borough, and the ''governors are anxious to 
develop” it; in Leicester it is strongly “en- 
couraged”; "every facility” is afforded in Notting- 
ham (University College); at Bristol (Merchant 
Venturers) it is “ encouraged in all departments ” ; 
Bradford provides “ample facilities and every 
encouragement’; Hull Education Authority is 
“ considering relieving staff from teaching duties 
to undertake research.” 

In spite of the valuable information which is 
presented by the Report, however, it is, at firat 
sight, disappointing im that it pute forward no 
definite conclusions. Certaingy, in a brief paragraph 
the essentially liberal qualities of technical educa- 
tion are emphasised, but no attempt seems to have 
been made to sketah out the kind of new educational 
philosophy which must, in view of our changing 
and complex modern life, take the place of the 
older traditions. Present relationships between 
technical schools, secondary schools, and universities 
are shown rather by implication than by definite 
clear-cut statement, and there appears to be no 
suggestion as to what should be the next step. 
After collecting such valuable evidence, the Com- 
mittee seems content to submit “that the facta 
set out in this Report and in the documenta which 
accompany it, justify its appeal for taking stook 
of the present condition of technical education, ita 
relationship to general education, and, above all, of 
the obstacles to closer co-operation with industry." 

We presume that this appeal is made to the 
Board of Education, and we are, of course, aware 
that already an influential deputation, led by Lord 
Geinford, and consisting of representatives of 
education, employers, and trade unions, has already 
presented the Report to thp President of the 
Board, who has promised to see the Committee 
again after he has read it. ° But if the next move 
lies with the President, it becomes difficult to 
reconcile that with industry's view that “it would 
appear to be of yery doubtful value to press for 
&ny further Government activity in the immediate 
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future until efforts have been made to establish 
the closer relationship” of t&chnica] education 
and industry. Clearly, the, Commisgtee has itself 
established unique machinery; for we do not 
remember whfn, in the educational and industrial 
history of Great Britain, so many powerfut bodies 
were. drawn together to attempt the -solution of 
this imperative question. We would therefore 
have expected that some suggestion might have 
been made as to how this present fnachinery might 
have been used to reach the ends degired. . 

When, however, we copsider the history of this 
movement to link education and industry, we 
realise that the Committee may have done wisely 
in avoiding the temptation to map Out definite 
schemes. The problem is so wide and far-reaching, 
and already some aspects of it have been discussed 
by the Hadow, Maloolm, and Balfour Reports. We 
recall, too, that when the present Committee sub- 
mitted ita purpose to the President of the Board 
of Education more than two years ago, the latter 
hinted that until he had beforeehim the findings of 
all the committees concerned he would not be able* 
to give any pronouncement conoerning the stepe- 
which ought to be taken to accomplish the end all 
of them had in mind. The Hadow and the Malcolm 
Committees have already presented certain definite 

proposals. The Balfour Committee, like the present 
Committee, hesitated, in the first part of its fn- 
dustrial survey of “ Factors in Industrial and 
Commercial Efficiency”’ (see Nartus», April 9, 
1927, p. 517 e£ seq.), to make any definite reoom- 
mendations. Its aim was rather to assemble and 
analyse facts and tendencies and so to prepare the 
wey for further intelligent study of issues which 
are 80 supremely important to national well-being. 
Definite recommendations from various com- 
mittees are apt to be mutually cancelling. 

Still, there are now four reporte available for the 
President of the Board of Education (our own 
commenta on the Hadow Committee appeared in* 
NaTURH of Feb. 5, 1927), and we shall await with" 
some anxiety any official pronouncement of their 
effect upon future progress. 

In the meantime we congratulate the cr 
responsible for the Report before us, not only on the 
collection of ita invaluable evidence, but also upon 
its own unique constitution. We would emphasise 
that that constitution includes, in addition, to all 
types of teaching bodies and learned and profeagional 
organisations, the Federation of British Industries | 
and the General “Federation of Trade Unions. * 
Surely here is machinery which must not be allowed 
to cease functioning. 


* 
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The Nature of Solutions. 


The ScientsficeWork of the late Spencer Pickering, - 


FRS. By Prof. T. M. Lowry and Sir John 
RusÉell With a Biographical N&tioe by Prof. 
A. Harden. Pp. ix +247. (enion Harrison 
„and Sons, Ltd., 1927.) 4s. 


HE origin of this work is the following clause 
in the wilbof the late Mr. Pickering, who died 

in December £020 : . 
“I give to the Treasurer of the Royal Society of 
London, Burli House, hene free of duty, 


the sum of £1000 u rocure the writing 
and publication in Rook tor form v 
work in p pufe science or of such part of it aa may 
seem sgpitable for such treatment. 


Spencer Umfreville Pickering, to use words 


- written of Fleeming Jenkin, by R. L. Stevenson, 


was “a man much more remarkable than the mere 
bulk or merit of his work approves him." An 
aristocrat by birth and breeding, in appearance and 
manner, of very datermined individuality, he was 
*yet one of the gentlest and most sympathetic 
natures possible in face of the few whom he knew 
towards whom he was drawn. No cold recital, such 
as that before us, of his feate with thermometers— 
which were stupendous, both the thermometers and 
the feate—and in disputing the discontinuities in 
curves with the ungodly or of his freakish treat- 
ment of fruit trees can give the faintest picture of 
the man, of the artistry m his composition and 
the rare nobility of his character. Yousaw and felt 
ancestry in him. To understand him, the family 
history must be studied—in the autobiography 
which he lovingly edited, written by his mother, 
also but incidentally in the works of his younger 


sister, Mrs. W. A. Stirling, especially in ‘‘ William. 


de Morgan and his Wife " (Thornton Butterworth, 
Ltd., London, 1922), in part the life of their elder 
sister, Evelyn, an appreciated painter of most 
e beautiful decoratiye pictures in the manner of the 
* Burne Jones sohqol, who married (1887) William 
de Morgan, the noted potter and novelist, son of 
Augustus de Morgan, professor of mathematics in 
University College, London. Pickering, therefore, 
in middle life, was associated with a highly origmal 
artistic circle; he was himself an accomplished 
musician and a lover of art and literature. 
“ Of the intellectual ualifioations of the Picker- 
as B race,’ Mrs. Stirling remarks, '' it is possible 
with an unusual EON of certainty from 


a ur " “I apprehend, 


of Arms,’ writing to their 
aep ‘ thag there is scarcely any family in 
d so well descended as yours and who can 
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80 well authenticate it, et merely by the pedigree 
but by the records of th S Eo combming 
ancient nobility aed oliy. = 

Pickering’s father waa a Q.C., Rode of Putte: 
fract, Attorney-General for the County Palatine 
and sometime Treasurer of the Inner Temple. At 
Eton, he was known by-his long hair and his good 
looks were proverbial. He became a great friend 
of young William Ewart Gladstone, who for many 
years afterwards ‘kept up a correspondence with 
him im which he expreesed himself enthusiastically 
Tory in principle ; only his change in politios, later 
in life, made a severance between the friends. At 
the Bar he was noted for his eloquence, his pene- 
tration and his sense of humour. When past.forty, 
he married the daughter of Lady Elizabeth Spencer 
Stanhope. Mrs. Pickering, on her father's side, ` 
came of two families—the Spencers and the 
Stanhopes—who had been settled in Yorkshire 
since the Middle Ages—a race of fine old country 
squires. The story of the family has been told by 
Mrz. Stirling in ‘‘ Coke of Norfolk and his Friends.” 
Lady Elizabeth was & direct descendant of Thomas, 
Earl of Leicester, the ‘great dilettante of the mid- 
eighteenth century. Thomas Coke, who on a 
barren part of the Norfolk coast erected a palace of 
Italian art and filled it with choice treasures of 
antiquity, was the possessor of a master mind and 
left the imprees of genius on all with whom he 
dealt. His nephew and successor, the father of. 
Lady Elizabeth, better known as ‘ Coke of Norfolk,’ 
although his best energies were concentrated on 
agriculture and questions of practical utility, 
exhibited gifts which equalled those of his pre- 





"decessores. 


Mrs. Piokering, we are told, was a woman of 
exceptional intellect, whose cleverness lay in deep 
thought and extensive study. She early devoted 
herself to the development of her children’s minds. 
Recognising how much she had suffered from the 
narrowing influence of governesses, at her instance, 
masters came and went to the house, the most 
efficient that money could procure. From the 
first, brother and sister (Pickering was three years ` 
Evelyn’s junior) profited by the same instruction— 
learning Greek and Latin, besides Frenoh, German 
and Italian, classical literature and mythology, the 
mother inspiring indhem actual love of knowledge 
as distinct from the drudgery of lessons. Mrs. 
Stirling’s description ‘of her method is most fas- 
cinating : - 

“Tn all her children, a recollection of their early 


was connected with rd to them the 
harpit period of each day, hour when they 
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were summoned to a flower-laden room and their 
méther read aloud to them from some volume of 
absorbing interest. To her, aloud was & 
gift ; she delighted in it; and her olear, musical 
voice ever after seemed indissolubly linked with the 
books wlfich she first made them love. The range 
of literature thus covered was wide and compre- 
henaive ; but where the books which were available 
on any icular subject did not convey the exact 
impreagion she wished to produce, she herself 
supplied the deficiency. Thus history, she found, 
was apt to be written in a fashion which failed to 
E EDAD d e Bo Bhe wrote & 

Ty O for her children of spud 
interest, p on the vital facts to re- 
membered and the whole so piste, that 
it became to her listeners & actuality 
teeming with romance. Scientific books, too, she 
found were inevitably couched in language ill- 
adapted to the intelligence of her audience, so ahe 
wrote for them volumes which read like a fairy- 
tale:: she described the wonderful prehistoric 
world, where Man was not but where strange 
beasts abounded and the dim antediluvian forests 
which sons of time had fashioned into coal, pieces 
of which were then burning in the grate of the cosy 
little room; she dwelt on the discoveries of 
astronomy, the grand riddle of the stars which 
looked like gli dust strewn over the dome of 
heaven; the marvels of chemistry, of geology, of 
the practical application of many recent discoveries. 
She wrote fluently, without effort and with few 
erasures ; indeed, the charm and the facility of her 
style hint what success in the literary world would 
have been hers had she not confined her talents 
solely to this labour of love.” 


What a lesson in method for mothers and teachers 
generally | 

Pickering in his nursery days was & child who 
arrested attention by his beauty ; his hair of bright 
gold fell in a luxuriant mass of long curls. Even 
when these were shorn later on, curls still clustered 


thickly over his shapely head, so that at Eton, on 


account of his good looks and classical features, he 
was known as the young Antinous. The pioture 
given as a frontispiece to the volume, though & 
likeneas, in no way does him justice. He entered 
Balliol College, Oxford, in January 1877, where he 
remained until the Lent term 1880. Even as & 
schoolboy he waa devoted to chemistry and had his 
laboratory in the home of the family in Bryanston 
Square, where all his original work was done up to 
1902. Several of his papers had been published in 
the Journal of the Chemical Sooieiy before he left 
Oxford. His chemical preoooity is clearly apparent 
in all of these, especially in the study of the inter- 
action of copper and sulphuric acid and of the logs 
of sulphur by cupric sulphide. 

I learnt to know Pickering at the time of his first 
appearance at the Chemical Society, of which I was 
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a secretary. We became fast friends and I was 
witness of and almost & partner in all his attemptg 
to force his work and views on ‘The Nature ef 
Solutions’ into notice.” In this he was both 
determined amd uncompromising—he was o sure 
of his work and so entirely obsessed by honesty of 


scientific purpose. 
We are carried Back to the days when the study 


of the properties of solutions was ing to 
attract the attention of workers ee the 
summer of 1887, when the great Rugsian chemist, 
Mendeléeff, visited Great, Britain and captured us 
all by his picturesque appearance and charm of 
manner. Mendeléeff was present at the British 
Association meeting in Manchester iP? 1887. He 
there gave an account of his views on solutjons in 
a short paper on “The Compounds of Ethyl 
Alcohol with Water,” in which he showed that the 
curve representing the change in density of solu- 
tions of aloohol in water as the concentration was 
varied could be resolved into several linear terms 
by plotting the first differential coefficient ds/dp 
against p. He regarded the points of intersection - 
as locs of hydrates. I at once secured the paper 
from him for the Chemical Society and it appeared 
in the October number of the Journal. Not only 
so. I induced my pupil Holland Crompton, an 
able mathematician,.to apply the method to 
Kohlrausoh's most striking curve showing the 
variation in electrical conductivity of solutions of 
sulphurio acid and to other electrolytes. His paper 
was read at the December meeting of the Society 
and after it in the Journal was printed a “ Note on 
Electrolytic Conduction and on Evidence of & 
Change in the Constitution of Water," in which I 
summarised my views on eleotrolytio cdndustivity. 
Crompton found that the Kohlrausch curve was 
resolved only at the second differentiation. I 
therefore olaim, following Mendeléeff, to have 
started the curve-hunt. Pickering at once joined 
in and became an enthusiastic yser of the method. e 
Having been engaged in studying 
behaviour of salts towards water and thereby led 
to the discovery of breaks which he had supposed 
to be due to changes in the state of hydration, he 
was in a highly receptive state of mind and henoe- 
forth devoted himself to intensive study of the 
subject. He made an extraordinarily careful and 
probably ungurpeeeable examination, particularly 
of the densities, of solutions of sulphuric acid and 
"developed a method of analysing his curves With 
*the aid of a bent lath. He came to the Conclusion 
that the curve could be split ug into« great number 
of intersecting elements and urged that the points 
i . Bl 
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of intersectione—no-lees than seventeen in sulphuric 
golutions—qere intlications of the formation of 
‘distinot hydrajes. 

There was universal disbelief in the validity of 
‘Pickertng’s ‘conclusions and partioularly of the 
method» he used. Rücker, the physicist, was 
strongly opposed to it. When I consulted my 


mathematical colleague, Henrici, the authority on 


graphios at the time, he gave the opinion that, if 
‘the resulta oould*be shown by independent methods 
to be valid, po objectien could be taken to the 
method. Otherwise, it was'not possible to pro- 
nounoe for or against it. Pickering had to fight 
his way to publication through the by no means 
.enooursginB reporte of referees chosen from out- 
side the chemical circle and therefore credited with 
superior authority—but coldly aloof from chemistry, 
if not unsympathetic. “ You can’t go outside the 
opinion of a man like Ricker, you know,” was the 
kind of argument used by objectors. The work 
was 80 obviously good, however, so exact and 
thorough, that he eould not well be denied : still, 
* the treatment he received soured his proud nature ; 
he felt he was not being helped, that no sympathy 
was accorded him. Moreover, he was up against 
the great wave of fashion which soon set in through 
Ostwald’s persistent advocacy of Arrhenius. No 
one was prepared to reason. 

A so-called discussion took place at Leeds, at the 
British Association meeting in 1890, which, at the 
time, struck me as being singularly hollow, lacking 
both in breadth and logio. Ostwald’s contentions 
were chemically absurd. I notice that, at the 
recent meeting, the president of Section B referred 
to Pickering and me as having been ‘diehards’ at 
the time. Seeing that we had so recently unfurled 
our banners, which were quite distinct—I was never 
an advocate of a mere hydrate theory, at least in 
Pickering’s sense—and that Arrhentus’s speculation 
was also of recent birth, in ite accepted form 

eyounger than ourg, we should have been ‘ die- 

eeasy’s-” had we Jowered our flags at Teutonic 
challenge, seeing how entirely our antagonists 
avoided the chemical issue—and have ao done to 
the present day. As Bancroft recently admitted, 
the function of water in solutions still has to be 
considered and properly evaluated.’ Although, 
forty years ago, I could picture it as having a 
bonstitution, it is still worshipped, in all the text- 
books, as Aitch-too-oh | 

JE is not difficult to understand that Pickering 


should have been anxious to*have judgment de-* 


livered upon "his svork after his death. The 
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do him justice satisfactory 1 In my opinion it is 
neither adequate nor properly judicial but lacks 
both the breadth and critica? acumen the subject 
demanded. Pickering, I am sure, intended and 
desired that the situation in general should be 
oonsidered—not merely the validity of Ais work 
and argumenta. His joy was in exact work and his 
desire: to establish truth. 

Pickering directed in his will that an account of 
his work in pure sotence should be procured and 
published in book form. Instead, we have two 
accounts, one of his experimenta at’ Woburn on 
fruit farming, which certainly was not work in 
pure science. This occupies fully one-third of the 
book. It is written by Sir John Russell with his 
accustomed skill and ability to summarise an 
agricultural aituation. Sir John makes clear the 
departure Pickering made from the practice of 
fruit-growers, the main resulta of his trials and 
observations, the new issues raiged—in a very 
interesting manner. We may thank him for the 


summary. 

What Pickering had m mind and desired, I feel 
sure, was an extensive monograph on '' The Nature 
of Solutions,” in whigh proportionate notice was 
taken of his work and ita bearings. Instead, we 
have & mere appreciation of the work he did and 
of his method of interpreting ourves, together with 
an &coount of his chemical work in general in the 
form of brief abstracts which read as though they 
were prepared for the Chemical Society. A wrong 
note is struck, in the introduotion, in the state- 
ment, “ For the purpose of preparing this memoir, 
I have received two bound volumes of ‘ Scientific 
Papers, eto." It was the reporters duty to 
consider not merely: what was put into his hands 
but the subject at large. Pickering asked for 
something much broader than a mere considera- 
tion of his scientific papers: he would not have 
assigned £1000 for this purpose. He was a gentle- 
man and never sought the limelight—nor was it 
ever flashed upon him, so little able were we to 
appreciate the character of his labours and the 
example he gave. Even the Chemical Society took 
no notice of him. In science, as elsewhere to-day, 
the sensational counta; the value of prolonged 
exact inquiry is seldom recognised. 

Prof. Lowry waa peculiarly fitted to appraise the 
value of Pickering’s physical studies of solutions on 
the practical side, as*he is a most socomplished 
worker himself in the physical fleld. He does 
justice to his subject in this respect and finally 


gives Mas opimon, that I1 tes justified in 
questfon ia—to wh&t extent is the attempt made to ! his conclusions that solutions exhibit a multitude 
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af discontinuities but takes the view, oommon 
among us at the time the work was under dis- 
eussion, that these*are not te be taken each as 
evidence of a distinct hydrate. 

Prof. Lowry leaves the great problem of the 
nature of solutions undiscussed—makes no attempt, 
in fact, to bring under notice the vast amount of 
work done during the past fifty years. He -has 
nothing to say of the solvent—of water itself. He 
shows that he has neither imagination nor a free 
mind, no sense of logic. He is willing to accept any 
freakish new view as it comes along, such as the 
chess-board conclusion: that there is no bond of 
union between the constituents of common salt. 
He declares himself a synoretist by the confeesion 
(p. 32), that early in his career "he was faced 
with the necessity of finding for his own use a 
Boheme which should be compatible with the two 
rival pointe of view [dissociation and hydration]. 
This he found in the idea that both views were 
correct, that their incompatibility was imaginary 
and not real, and that the hydration. of the ions not 
only provided a way of reconciling the two theories 
of solution, but also supplied a motive for the 
electrolytic dissociation of g salt.” 

The fact is, pace Arrhenius, Ostwald and Co., we 
know -nothing of the processes at work in solu- 
tiong—it was for this reason that Pickering wished 
to have the subject fully discussed. We need to 
have all the facts assembled and contrasted: then 





perhaps we shall see a way through the maze. - 


Actually, the facts never are considered but instead 
various fancy sums are worked on paper and 
chemical considerations are left out of account, 
probably physical as well. As Lodge put it in 
1889, ‘‘ chemists have permitted themselves to 


be run away with by a smattering of quasi- 


mathematics and an overpreesing of empirical for- 
mulsa.” 

The physical chemist has been neither chemist 
nor physicist at heart. The late Prof. Bateson, I 
believe, always advocated the view that the pro- 
duction of a ‘mutation’ involved the logs of a 
factor: the mutation from chemist to physical- 
chemist certainly seems to have involved the loes 
of the primary factor in chemistry : chemical feel- 
ing. We have to recover this or chemistry will be 
imperilled. Atleast, we should be honest, consider 
cons as well as pros, not merely formulate con- 
clusions without any semblance of logic behind 
them. It was this dogmatic tendency that my 
friend Pickering always strove to combat. A true 
analysis of his efforta has yet to be given. 

Himself he felf a victim to the modern disease, 
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physical measuremert — unavoidable, doubtless, 
like measles, yet like this disedse often followed hy 
severe after-effeote, especially loas gf the imagini- 
tive faculty. He became so much the slave of sub- 
minute precaution, that chemical artistry Went out 
of him. He so lived the life of the recluse, in his 
aristocratic contempt of the Little-enders, that we 
never recovered him to that.broader service in 
chemistry of which he showed, himseK capable 
particularly in his first essay and. in his devotion 


to the fruit of the soil. . ` 
Haner E. "ARMSTRONG. 


MÀ. 











Isaac Newton. z 


Isaac Newton, 1648—1787. A Memorial Volume 
edited for the Mathematical Associafion by 
W. J. Greenstreet. Pp. vii+181+9 plates. 
(London: G. Bell and Sons, Lid, 1927.) 
108. 6d. net. 

ee een ue 

preface. The Council gf the Mathematical 

Association desired to commemorate the bi- 

centenary of the death of Newton by a special 

number of the Mathematical Gazette. The response 
to the editors appeal for oontributions was 
generous and varied. It soon became clear that 
the limits of a single number would be far exceeded 
and that interest in the material would not be 
confined to members of the Association. Hence 
it was decided to issue it as an independent book. 

It has taken the form of & symposium of nineteen 

separate chapters. Mr. Greenstreet is indeed to 

be congratulated upon the distinguished names 
that answered his appeal. 

Each contributor chose his own subject and 
treated it in his own fashion. The absence of & 
connected plan reduces any review to little more 
than a list of titles. In some of the chapters 
Newton’s name is not much more than a text, and 
it is the preacher’s own views that are heard from, 
the pulpit, which may be more or less interesting, 
according to one’s point of view. In this class are 
Prof. Eddington’s treatment of Absolute Rotation, 
and Prof. Forsyth’s disoussion of the Problem of 
Least Resistance. Perhaps Prof. H. E. Armstrong’s 
chapter on the Forms of Carbon and Chemical 
Affinity should be put under the same clase. 
Others again, though they cannot be said to con- 
tein any natter that is not already ‘in prifit and 
quite accessible, show a deep and just appreci#ticon 
of Newton’s pointeof view, admirably resented. 
Newton’s Work in Optica, by Prof. Whittaker, is of 


_this kind, and, Prof. Proudmaneon Newton'»» Work 
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on the Theory of the Tides. Rather more might be 
said of the Rev. J. J. Milne's article on Newton's 
Céntribition tp the Geometry of Conios, and 
Prof. H. Hilton’s Newton on Plane Cubic Curves. 
The lifdlong special studies of both authors make 
their chapters more than historical enumerations. 
If ever the often desiderated general editor of 
Newton ehould appear, he will be very grateful 
for such articles. , . 

There are several others, indeed, that ns will not 
afford to put hy. Mr. DeC. Fraser on Newton and 
Interpolation is a direct, contribution from the 
author’s researches in the Newton MSS. at Trinity 
College. Mr. J. M. Child on Newton and the Art 

, of Discovery, though not quite of the same class, 
is truly illuminating as to the kind of tentative 
construction through which Newton gradually 
made his way to the binomial theorem and other 
discoveries. It shows how often the greatest 
minds climb upwards step by step, rather than 
leap. Plagiarism in the Seventeenth Century, and 
` Leibniz, provides Prof. L. J. Russel with an 
interesting theme. Prof. A. E. Heath on Newton's 
Influence on Method in the Physical Sciences, and 
Prof. E. A. Bartt on the Contemporary Significance 
of Newton’s Metaphysio, are contributions on the 
philosophical side. Mr. J. A. Holden, treating of 
Newton and hia.Homeland, gives some interesting 
particulars, but repeats uncritically many exploded 
fables. Prof. G. N, Watson gives an account of 
Trinity College in the Time of Newton, but curiously 
omite to mention his laboratory. Mr. H. Zeit- 
linger gives an interesting conspectus of the 
Bibliography of Newton’s writings, ‘contaming 
much, that would not be easy to find elsewhere. 
The late Dr. J. L. E. Dreyer was overtaken by 
his last illneas before he was able to complete 
& promised contribution to the volume, but is 
represented by some letters he collated from 
Corpus Christi College, Oxford. 
e To complete the list of contributions, Prof. 
*D. Eugene Smith contributes three chapters, the 
first containing Two Unpublished Documenta of 
Bir Isaac Newton, and the second and third on 
Portraita and Portrait Medals. All three are 
valuable. But we cannot agree with the pride of 
place he awards to the portrait by Gandy which 
is reproduced as a frontispiece. There is one 
truthful portrait of Newton at least—the death 
mask, ‘faithfully rendered in Roubiliac’s statue. 
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given the face delicate features and & Du 
neurasthenio air. 

The volume conetudes, for fo particular reason, 
with a Latin composition '' supposed by the Rev. 
and learned Dr. Francis Lookier, Dean ef. Peter- 
borough; reduoed into an epitaph by the Beo. 
of the Gentleman's Society at Spalding," which is 
in the usual eighteenth oentury sbyle of such 
compositions, with ita pointless adulation and ita 
long lines and ita short lines extending almost ad 
infiniium. 5 

It cannot be said the volume is adéquate to the 
occasion, but what volume would have been! 
It is an interesting book, for the most part very 
readable and oonteining quite a proportion of 
matter that is either new or well worthy of recall. 








European Echinoderms. 
(1) Handbook of the Echinoderms of the British Isles. 
‘By Dr. Th. Mortensen. Pp. ix+471. (London: 
Oxford University Press, 1927.) 38s. net. 

(2) Les échinodermes des mera d Europe. Par Prof. 
R. Koehler. (Encyclopédie scientifique: Biblio- 
thèque de'Zoologie.) Tome 2. Pp. ii+339+9 
planches. (Paris: n Doin et Cie, 1927.) 
35 france. i 

Ww the completion of Prof. Koehler’s 

account of the echinoderms from European 
seas, and with Dr. Mortensen’s English work on 
those from British seas, the European, and particu- 
larly the British, student is fully provided, so long 
as he takes both books. Dr. Mortenseri nowhere 
precisely defines what he means by British seas, 
but since he includes the greatest depths, and Binoe, 
as Prof. Koehler pointe out, forms found at those 


“depths generally prove to have a relatively wide 


distribution, therefore, on the probable ohanoe that 
the British list may be greatly extended, he has 
comprised in his account the whole of the echino- 
derm fauna known from the north-east Atlantic. 


_In this respect Dr. Mortensen is more comprehen- 


sive than Dr. Koehler; thus, among orinoids he 
describes the deep-sea forms Democrinus parfaits, 


Jlyerinus carpenieri, Monachocrinus 3 spp., Atele- 


crinus helga, Pentametrocrinus ailaniicus, Tricho- 
meira delicata, and Orthometra hibernica ; some of 
these are mentioned, but none described, by Dr. 
Koehler. 

. The other olagses show the same differance of 


Tt.fhows that Newton, like many men of genius, | treatment by the two authors. On the other hand, 
had & receding forehead, with rether blunt features*| Prof. Koehler describes twenty-seven species con- 
of extreme deeisiog. Gandy has followed the | fined to the Mediterranean, many of which are not 
usual*oonvention bf a dome-like brow. and has | mentioned by Dr. Mortensen. Eight species marked 
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by Koehler as special to the Mediterranean do, 
hoWever, find place in Mortensen’s book as Atlantio 
ferms. There are Miso eleveneArctic species de- 
Bcribed by Koehler, but not mentioned by Mor- 
tensen. dt follows that, for & complete account of 
-the European echinoderm fauna in the widest sense, 
both books are needed. ` j i 

. (1) Dr. Mortensen’s ‘‘ Handbook" is on the 
same lines as his ''Pighude" in “ Danmark’s 
Fauna,” reviewed in NATURE, Nov. 22, 1924, but 
naturally includes more species. The tonio accent 
on the Latin names, which we approved, was 
apparently beneath the dignity of the Oxford 
University Press. On the other hand, the index 
is said to give the English and popular names, 
but we do not find such obvious examples as 
‘rosy feather-star,’ 'cushion-ster, ‘ cross-fish,’ and 
‘piper,’ not to mention many that might have 
been taken from Forbes’s “ British Starfishes.”’ 
Dr. Mortensen does not seem so familiar with that 
classical work as one would expect: in referring 
to a famous passage he gives it on the authority of 
G. H. Lewes. Forbes used the word ' star-fishes’ 
in & very wide sense, and there is something to 
be said for Dr. Me use of ‘sea-stars’ 
to denote the 'true star-fishes’ as Forbes called 
them. 

In his classification of the Asteroidea, Dr. Mor- 
tensen advances a step beyond his Danish book, 
now giving three orders: Phanerozonia, Spinulosa, 
and Forcipulata. For the Ophiuroidea he does not 
see his way to use any of the new classifications, 
and the orders of Eohinoidea also remain as before. 
Among Holothurioidea the main change is the 
transference of the Synallactids from the Elaai- 
poda to the Aspidochirota. The diagnoses through- 
out are restricted to those characters necessary 
when only species from the north-east Atlantio are 
considered. Special attention is paid to larval 
forms, parasites, and other ecological features. It 
seems a pity that a book so admirably adapted to 
the needs of the working zoologist and the serious 
amateur should have been prodnoed in a style 
` more suited to the shelf of a reference library than 
to the pocket or the cabin work-table: it weighs 
2 Ib. 6 oz. 

(2) Prof. Koehler’s two volumes (the first was 
reviewed in Natruns of May 23, 1925) weigh to- 
gether only 1 Ib. 9} oz., and each will go comfortably 
into a side-pocket. The whole work costa less than 
a quarter the price demanded for the English book. 
The present volume contains the see-urohins, 
crinoids, and holothurians. With the last class 
Dr. Koehler has an intimate acquaintance, and his 
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discussion of some involved questions of speoiflo 
identity is very detailed. A distinctive feature. of 
this volume is the chapter on geographical distribu- 
tion and the lista of species according to the follow- 
ing regions: littoral Arctic, abyssal Arotio, dittoral 
Boreal, littoral Lusitanian, abyssal Borgal and 
Lusitanian, Mediterranean. Still, however, we 
miss from both boks any comparison of the fauna 
with that in other regions. F. A. BATHXR. 
vo a g 


` Our Bookshelf. * 


Root Development of Vegetable Crops. By Prof. 
John E. Weaver and William E. Bruner. 
(MoGraw-Hill Publications in the agricultural 
and Botanical Sciences.) . xiii +251. (New 
York: MoGraw-Hill Book Co., Inc. ; Léndon: 
MoGraw-Hill Publishing Co., Ltd., 1927.) 20s. 


net. 


CowNsTANT endeavours to improve cro wth 
have led to the accumulation of a mass of informe 
tion conoerning the aerial parte of planta and the 
faotors influencing their development. Our know- 
ledge of the underground parts, whether roota or 
stems, has not increased at the same rate, largely 
owing to the mechanical problems whioh render 
investigation difficult and laborious. This is the 
more to be regretted, in that the environment of 
the root can to & large extent be controlled by 
cultivation and manuring, thus giving scope for 
the direct amelioration of growth conditions, 
whereas climatic and light factors, which directly 
affect the aerial parts, are beyond control by 
human oy. i 

Prof. Weaver and his colleagues have already 
done much to extend our kfioslsngo of the roota 
of fleld crope, and in the present volume they 
continue the investigation into the root system of 
vegetable crops, thus ing the ener or 
small grower as well as the farmer. ical root 

7 of the more important vegetable crops are 
escribed at various stages of growth, and scattered 
information from various sources is correlated with 
the results obtained. 

The book is rendered more valuable to the 
practical man by the discussion of root develop- 
ment in relation to cultural practice, in which® 
the advantages and disadvantages of the different ° 
soils, methods of cultivation and man are 
considered -in relation to individual crops- ow- 





—— 


ledge of root systems should enable the grower to 
combine his various crops to the beat i 
in order that the soil may be adequately filled with 


Toots, drawing evenly on the available plant food, 
without undue competition in any one place com- 
bined with untapped areas elsewhere on the field. 
The many illustrations are from dréwings *made 
in "iw as the roots were excavated, and the nr- 


prising extent of the root systems, even sf suclra 


small crop plant asthe common rude gives food 
for much thought to all, from the amateur gardener 
to the scientific plant physiologist. . 
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The Integratiom By L. C. Young. 
(Cambridge rata in Mathematics and Mathe- 

* matical Physics, No. 21.) Pp. viii--63. (Cam- 
bridge: At the University Prees, 1927.) 6s. 
net. 





"Tum integre] calculus was founded two thousand 


years ago by the Greeks, who applied it with much 
success to the ination of areas and volumes. 
Ite first to the mathematical world was that 
of a new and powerful instrument of caloulation. 
When infesest was re-aroused in science after the 
Middle Ages, thé infiniteamal calculus developed 
rapidly under the stimulus of new symbolism, 
proses peine mainly in manipulation until the end 
of the eighteenth century. to then there was 


- little advanoe on the rigour of the ancients, which, 


though jbly misplaced, was very severe. There 
follawed aie iod of criticism, initiated by Cauchy’s 
eof limita, when the logical ideas at the 
fo tion of the subject were examined. It was 
found that many of the resulta. obtained b 
methods of the calculus would not the 
scrutiny of the new analysis. Such ideas as the 
treatment of infinite series by the processes of 
finite bra were found to need revision. 
A more ed outlook on functions of a 
real variable was introduced by Cantor in his 
th of seta of pointe. This has been made the 


the 


foundation of the modern theory of integration by 
Le e, W. H. Young, and Hobson. In the 
tract 


ore us, Mr. Yo gives & successful 
ekoo tion of this Haaunhe of Wis aikaa work n G 
style that shows much of the vigour and freshness 
of youth. Although the author stresses the faot 
that he sasumes & minimum of mathematical 
knowledge, many readers will find the logi 
sequence of ideas embodied in the tract to be 
ing. Integration is here treated as a subject 
in i , apart from differentiation, and the usual 
fundamental theorem of in caloulus is not 
mentioned. The complete & of algebraic 
manipulation and of even the best-known integrals 
must be as a tendency of an extensive 
branch of present-day mathematios, but will appear 
to some readers as novel. Still, the fact that it is 
pes le to develop a theory of integration on these 
ines is a striking testimony to the power of the 
modern treatment. . E. RB. 
The Performance wnd Design ying Owrrent 
° Machines. By Dr. Albert E. . (Engin- 
eering Series.) Pp. xi+418. (London: 
Bir Igaao Pi and Bona, Ltd., 1927.) 165. net. 


cR eee hee Doe e TE 
ngn 


on the of electrical machinery. Most of 
these contain formule which are not much greater 
help to the designer than rule-of-thumb methods. 
To give acourate formule is impossible, as the 
reluctance of the io circuit is in general a 
variable quahtity, and the permeability of iron 
is also variable. The magnetio flux produced by 


- a Surrenteis ony pE a tue current when, 


the magnetio,fleld has constant permeability, and 
-this aseumptiof cam only be made by assuming 
that the dynamo is*built without iron. To sssume 
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also that the end connexions of an armature coil 

have constant ‘inductance’ is scarcely justifiaBle. 

Notwithstanding jhese assumptions and many 

similar ones, designers do find formule a real help. 

They are kept on the right lines by comparing 

their theoretical calculations with thd results 

obtained by experiment. For a particular make 
of machine, they are soon able to prediot the 
performanoe with quite sati &OGUTROy. 

Dr. Clayton'8 book is intended for use primarily 
by students in universities and technical colleges. 
e reader is supposed to have an ey 
know. of electrical engineering principles. 
balance been struck betonte requirements 
of & practical designer and the requirements of a 
student ing forward to an emic examina- 
tion. For the latter, the numerous examples given 
at the end of the book, many of which are taken 
from the University of London papers, will be 
found very helpful. 

The Neurotic Personality. By Dr. R. G. Gordon. 
(International Lib of Psychology, Philosophy 
and Scientific Method.) . X 4-300. oe 

Paul and Co., Ltd.; New York: urt, 

Brace and Co., Ino., 1927.) 10s. 6d. net. 

Dr. Gorpon has presented us with a most excel- 

lent book, in which.he pleads strongly for a rational - 

viewpoint towards the psychoneuroses. ` He refers _ 
frequently to emergenj evolution which forms the 
basis of his previous book on personality. He 
ives us & very sound review of the Freudian, 
erian, and Jungian attitudes towards the 
neurotic personality, and stresses particularly the 
need for the study of each case entirely on ita 
merits and its treatment without any preconceived 
notions, using both pure medicine and peyoho- 
therapy ; in other words, the application of calm 
common sense. 

The author’s opinion that the neurotic never 
becomes insane will not meet with universal 
approval. At the same time, he qualifies his 
opinion by stating that many early cases of 
insanity are difficult to differentiate from neurosis ; 
in other words, if an apparent neurosis develope 
into insanity, it was obviously not a neurosis. 





der natürlichen Basen. Zweite neu bearbeitete 
poue von Dr. Georg Trier. Erster Teil. 


ane M 


. (Berlin : Gebrüder Borntraeger, 1927.) 
18 gold marks. 

Tua first of the new edition of this standard 
work on the alkaloids is devoted entirely to a treat- 
ment of various classes of bases the constitutions of 
which have in most instances been settled (/' die 
ohemisoh näher bekannten Basen ’’). The sectional 

i are (1) aliphatio bases (including amino- 
acids), (2) aromatic and fatty-aromatio bases, (3) 
amides, (4) urea derivatives (including the purines), 
(5) heterocyclic bases of the pyrrole-pyridine group. 
(including coniine, pelletierine, atropine, cocaine, 
and nicotine). There is a historical introduction 


of 84 , btt no title- Summary of contenta, 
or inda ie supplied at this stage in the publication. 


e 
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Letters to the Editor. 


[The Eiditor does aby te Aene responsio. Jor 
»opinions expressed correspondents 
can he undertake io return, nor io correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Narunn. No notice ts taken 
of anonymous communtoations.] 


Transmission of Sonic and Ultrasonic Waves 

through Partitions. 

“Iw other laces I have pointed out that recently 
devised methods of experiment with ultrasonic waves 
offer ities for a more complete experimental 
solution of certain acoustic problems than can óon- 
veniently be carried out with low or ME pitehed 
sounds. A case in point is the reflection from and 
transmission through material partitions of acoustic 


waves. 

The late Lord Rayleigh, follo the olassical 
methods of Green, o tical treatment 
of the problem of reflection of lo waves and 


their transmission through Snes ie but the theory 
until recently had never been tested directly by any 
experiment. ‘The theary practi 
and is anslogous to the optical problem of 
the pawago ot ghe waves through & parallel-sided 
Ji ce On applying the appropriate 
oon ons in the acoustic problem, it can be 
doduood that whon a tain of plano wave 
impinge at perpendicular incidence on a perallel. 
inus infinite partition, of homogeneous material, 
the waves in a medium, the ratio (r) of 
irad to incident energies is given by 


(Ps Sa) 


ise Lu ul : 
4 oot? T TA c) 


Here p and p, stend for dna; and V and V, for 
velocities i the medium and partition respectively. 
Thickneas of partition is d, à; is the wave-length in ite 
material It follows that when Vp= Vip, or what 
amounts to the same thing, if pA=p,\,, A being tbe 
wave-length in the incident medium, r is zero; or in 
the words of a convenient rule, remembered by a few 
experimenters, “ when the mass of a wave-length in 
incident and reflecting media is the same, reflection 
is nil and transmission is perfect." Given a solid and 
large enough plate of any material as reflector, the 
relation above indicates that the proportion of energy 
reflected d ds on the thickness of the reflector. 
It.is quite possible for a thin plate to cut off more 
energy than & thioker one, or & thick plate to let 
through more energy than & thinner one. For if d 


above equals nf, where n= 0, 1, 2, 3, oto., correspond- 


ing thickneases of plate will be integral numbers of 
hall sovc-lanpibs; in which oases the reflection will = 


minimum and transmission maximum ; if d — (25 + 02 


, corresponding thicknesses will be integral odd 
numbers of quarter wave-lengths and reflection will 
be maximum and transmission npn There is 
no in the to b ite sb an 
ras die high NN, bul nest be notioed that 
considerations of energy ree a £e. absorption, 
within the partition are a are bel 

When due precautions are pets probe the most 
convenient and accurate method o ultra- 
ee ee a ee ae 


pee dan e ey sis Types of 
Place deena et y me have been 
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described in Trans. Soc. Can., 19, 179; 1925. 
TE ae Wetec i ere ea 


Pps cag a de di e aii 
waves ; in oo ence its readings should depend 
on the thickness of the vane,*and the pendulum tteelf 
mmay -bo made, to: yield information concerning the 
reflection. 


AREN (Trans. Roy. Soc. Can., #1, 115 ; 


1927), d: SE rS a AE ents carried out 
some dug ago b 


Tean Wd myself, 
it was shown, by using ultrasonio waves of frequency 
185,000 cycles per second travelling in water and 
striking lead pendulums, that the re refleotien from the 
lead was a maximum and transmisdiow a minimum ab 
a thickness of vane about a,quarter wave-length ; and 
reflection was a minimum and tranarflission a Maxi- 
mum at a thickness of half a wave-length. Later, many. 
other experimenta of this kind, in which different 
materials and different encies were employed, 
were carried out by Mr. D. Froman gnd me, with 
results all similar to the original ones. tly Mr. 
D. O. Sproule. and I ormed a series af direc 
experiments on the same problem, in whioh the energy 
transmitted through a metallic plate, intercepting at 
right angles the path of an ultrasonic beam in water, 
was measured with a torsion pendulum placed in 
the ‘ultrasonic shadow’ behind the plate. The 


$25,000 avalon per per mond nd Aralas tacts ike the 


following were o With a frequency of 800,000 
cycles per second, a 2 mm. plate*of type-metal, whioh 
was the^ e dir pela used in these experi- 


ments, could bli completely the ultrasonic beam, 
while & oe eee ee 
allowed the larger part of the energy to 


it. It was pin clear that, at s sees ol 
an odd se qu ot quarter wave-lengths, erect 
was maximum &nd transmission minimum, while at 
thicknesses of a small integral number of half wave- 
l pa Tue o Quac aha eae 
inaident energy through. 

One nien nandi oh prevails in all this work— 
the velocities as deduced from plate thicknesses work 
out very appreciably higher then that calculated from 
Young's modulus and the ity. The reasons for this 
result will later be explained elsewhere. Pa 
the experimenta referred to are being 

The theory outlined by Rayleigh is straightforward, 
aince anal us theories are accepted for other and all 
types of vibratory motion. In the case of acoustic 
waves the half wave-length is the thickness requisite 
for a resonant longitudinal vibration of the reflecting 
partition. We can imagine a partition or plate of this 
thickness picking up the incident energy, setting itself 
in resonant vibration, and on the energy 
thro the medium on the other side. At a quarter 
wave-length thickness the plate, so far as concerns its 
own vibration, is most inert, offers the most impedances 
to the im waves, and reflebts them beck. 

Considerations of resonance would apply also to 
pion which shut off waves of ordinary sound, if 

ical conditions pend holding ware appro- 
pria No doubt they do ap ew Tare cases, 
For exaraple, where the pastidon on exoeuto - drum- 
vibration or vibrate flexurally. d may be 
ce lod that Watson (University of : 
19, 127) onoe reported a very 


uy ae ead = - 
en strange experimental result. blospod 
the doorga of a room oon Ra coni 
and on the i 


with oork 

sound eni which got through. He fognd that a 
thickness of TE inr Gf tho cork, refgetod lom and 
transmitted more sound than did e or 2} in. 
On trying obetrucfions of paper lined ge he 


* 
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obtained & result. . a is likely that some 
oondition. of ce of the partition explains the 
fact of minimum reflection and maximum trans- 
mision at the intermediate thickness. 
In materials”, used for sound absorption, 
suoh as hair-f t, the sound is transmitted mostly 
Ex but the late W. C. Sabéne, on finding 
that t tho psorbing powa of some felta was a macunum 


ered pariy by the di ught it poesible that the felt 
by the 


apation of the waves in ita 
pores y by the oa 


ita mass as & whole. 
eds grin EFD 


per on the transmission of sound 
8, 177; 1927) whe*thiokneee-transmission ratio curves 
showed not much sign of, curvature to indicate any 
condition of partition resonance at the frequencies 
used in the experiments ; but the authors point out 
that such is the result only for porous eret End 
that probably the caso would be different with 


tions ‘an appreciable fraction 
incident sound by diaphragm-like vibration.” 
R. W. Bora. 
University of Alberta, 


Nov. 21. 





The Evidence for Hybrid Vigour in Insects. 


Iw several on the introduction of Apt 
mak into New and ite colonisation, Dr. R. J. 
Tillyard has stated by crossing three: different 
strains from America he has prod: @ more vigorous 
strain which is now established over the ter part 
of New-Zealand. To from one of his articles— 
“ The story of how the three strains of Aphelinus were 
crossed, producing the very rous strain which is 
now being distributed all over ew Zealand, is too long 

etail here, but the maim points may be men- 
tioned.” 


This aspect of applied ecology or biological control 
is of great importance to entomologiste, and therefore 
it is necessary to examine the evidence upon which 
this statement is founded. 

Turning to Dr. Tillyard’s reporta, we find that he 
received ex boxes of parasitised aphis from America, 


two from W. State, two from Connecticut, 
and two from These three co ents 
were placed together in one breeding box and teen 
specimens hatched. By his own acoount o five 


specimens, two females and three males, which 
hatched out between Feb. 6 and Feb. 15, formed the 
parents of all his future colonies used in establi 
the insect in New Zealand, where they have multipli 
and spread and been of great benefit to the country. 

The fact that insects are collected from three places, 
although considerable distances from one another, 
does not carry with it the fact that they are distinct 
Strains. It is n to show some slight bio- 
elogical difference between them. As all the material 
reoeived was p in the same breeding box, it is 
impossible to say whether the eighteen specimens 
hatched from only the matenal from one or from 
two or frpm all three localities. It is quite possible 
that they hatched from material from the same 
locality, and even that they represent one family, 

i brothers and sisters. Any , superiority that 
might be observed might then be due to an unoon- 
scious selection of a superior ic mutation. 

Is there any iority in et, 
strain, or is their flourishing condition only due to 
the same factors as caused Bene host (the woolly 


e 9phis) todioprish, namely, climatic oon- 
* ditions, abundgnoe of f Sad ce of enemies ? 
Judging by our work ig the Hawaiian Islanda, I should 


say that it was so., The idea which underlies this 
No. 3087, Vor. 121] 


Davis and Littler (PAu. Mag., 


a: ebati eta ros vigour, and it would be of importance 
to estab by pro experiments how far thus 
applies to insecta. e evidence we have in Hawaii is. 
Tiare iA the negative than Ta HA afinnativs, In the 
case of certam Coooinallidge, inbreeding in captivity 
has led to reduced fertality, but here we are not quite 
sure how much of.thia 1s due to mb ing and | 
much to the conditions of confinement. In a number 
of cases a amall colony has been received from one 
locality and the insect establiahed in the islands; 
after many years (some more than twen eniz) they ars 
as Vigorous as ever and show no 
cartan DAMM OL RII. paraad H E de 
insect has carried on generation after tion par- 
thenogenetioally, only one or two Galen cpa bs baring 
been ‘seen out of many hundreds of thousands 
individuals. Our examples are not confined to 
Hymenoptera, but include Diptera, Coleoptera, and 
Neuroptera. 

Moet insects that became established in a new 
country and become a pest are introduced as small 
colonies from one locality, and in most cases are only 
introduced once, so that there must be a great amount 
of inbreeding in a few years. Unfortunately they 
show no lack of vigour. 

The question of hybrid vigour in insecta therefore 
stands in an unoertam condition, and any statement 
must therefore be supported by evidence for the ies 
in ion; no general conclusion oan be laid 
In e case in point the necessary evidence 1a lacking. 

MU DIY ve Cie D eee d 
signments from different localities when trying to 
introduce and establish an insect, this is not often. 
possible. Also, the dangers which cannot be entirely 
eliminated when bringfhg in a colony are thereby 
increased. For the latter reason we have always 
tried to establish our introductions in Hawaii from a 
sae email oolony which can be handled more easily. 
Unfortunately this cannot always be done. 

Ha Sugar Planters’ oe ea 8s piu 

waiian ters i t Station, 
Honolulu, T 





The Radiation from Explosions of Carbon Monoxide 
and Oxygen to which Hydrogen has been added. 


Tua speed of explosion of mixtures of carbon 
monoxide and oxygen is arses by the Ss 
of water or substances contaming 
shown by Dixon. The dedu of tho spe 
invariably accompanied by a reduction in the eihission 
of radiant energy and, vice versa (Garner and 
Johnson, PAU. Mag., 3, 07; 1927). The radiant energy 
emitted from these explosions consists mainly of two 
bends with maxima at 2°84 and 4:44, which are the 
emission and tion bands of carbon dioxide. 
The emitters of this radiation are the molecules of 
carbon dioxide which have been set in vibration and 
rotation by the chemical energy liberated during the 


loeion. 
ta by Johnson (unpublished) have shown 
that about 10 per cant. of the total chemical energy 
of the logion is emitted as radiation when ‘a 
mixture dry carbon monoxide and oxygen is 
anodd in & long drical bomb 1 inch in diameter. 
This is reduced to Z-5 per cant. when 1:9 per oent. of 
water is present. Ruhe tha fame of tha mols ance 
is hotter than that of the dry the radiation 
cannot be entirely black body. At least 7 per cent. 
of the chemical energy of the dry gases is emitted ss 
ohemilumineeoenoe. 
Further experimenta on dry exploeive mixtures to 


whioh. tages of hydro are added, 
or ie ee effect. The 


. 
. 
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results. are shown in the aooompenying diagram | sum to 10,440. The intervals for the radix numbers 


ig. 1). The currents generated in a thermopile 
w. the radiation from an explosion falls on it, are 
given as ordinates the tage H, as ab- 
scimus. The radiation falls Roly sharply 
addition of 0:07 per cent. H,, and is still falling slowly 
when 2 per oent. of this gas is present. 

The hydrogen was introduced into an equimolecular 
mixture of carbon monoxide and oxygen as electro- 
lytio gas. ENT z 

Bince hydrogen bas no iui Hose bands between 
2u and ĝu, it is clear that the tion of radiation is 
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not due to aao eg in front of the logion wave. 
It is also unlikely that the reduotion is due to the 
absorption by water vapour formed in the wave 
front, for the relation log B’/R,=kx» does not apply. 
(R’ is the radiation emitted in the presence of x 

cent. of hydrogen, and J, is the radiation from the 
e form of the curve is known with greater 


exactitude, it should be poesible to elucidate the 
nature of the mechanism by which this reduction is 
brought about, whether it be due to oollisions of 
H40, Hp or H, with the activated molecules of carbon 
dioxide, or to some other cause. 


W. E. GARNHB. 
: F. Rorrauv. 
Depertment of Physical Chemistry, 
The University, 
2 Bristol. 





Subsidiary Rectangles as applied to the Formation 
of Magic Squares. 


Wa non-oonsecutive numbers it is possible to 
make an ' associated ' e 8x8. It is not poe- 
Bible to do so out of the first-24 consecutive numbers. 
In using this ‘ associated’ rectangle 8 x 8 to form a 
magio square also ' sasociated,’ and iagonal’ with 
subsidiary rectangles 8 x 3, it is er necessary that 
the 8 diagonals one way should also sum to the same 
amount as the rows. This is so in the following 
rectangle, where the rows and the diagonals from left 
to right sum each to 120 and the oolumns each to 45. 


1 323 -19 24 22 9 20 2 
16 12 65 18 17 25 18 14 
28 10 21 8 6 1i 7 28 


By means of this rectangle two formative rectangles 
can be made aocordihg to De laeHire’s method, one 
24 x 8 for the index numbers with 7 replicas, and one 
for the radix numbers 4x 24 swith 5 lioas. The 
resultent magio square will be both pandi and 
aasociated with 24 subsidiary” ed 8x8, each 
of whose 8 long rows will sum to and each of 
whose 8 short columns will sum to 1305. The 24 
rows, 24 oolumns, amd 48 diagonals of the square will 
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I have taken at $0 insteafl of 29 for eaa& of caloulation. 

The above is the smallest e that oan be 
constructed, isting of 8 rows, that will give thig 
dual requirement, namely, ta be ammoeiated, and for 
the diagonals one way to sum to the same amount as 
the rows; 4x3, 5x 8, 0x8, and 7 x 3 are unable to 
provide such rectangles without repeating some num- 

















Tircan be provee by aay d 
In the case of 6x8, however, the requirement is 
not , a8 can be formed in o ways. 
I give the following examples to demonstrate this : 
= Ld 
4x8- 5x3, * 
7G) G) 3. @ 94@ 1 (8,29 14 (8) 11 
i(w)(35)12 410.8 8 12 D 118 35 31 
13 (2) (9).9 15(9) 2 7 (3) 35(5)32 76) 
82 x 24 40 x 24 99x B4 
6x8 7x8 : 
79 80 (8) 82 19 (7) 14 (20) 38 80 (se) 12 l. 


5 20 11 18 25 16 81 


35 24 0) 6 3 (x) 22 


126 x 54 


These are all associated and have their 
diagonals from left to right ing to the same 
amount as the rows, but they all numbers in 
certain places. If in these places num are repeated 
they are not difficult to construct, 
ith rectangles with 4 rows the necessity for the 
diagonals one way summing to the same amount as 
the rows does not arise, but rectangles 6 x 4 for order 
24 are not the smallest that will produce associated 
squares with subsidiary rectangles 6x4. ‘Order 20 
can comply with subsidiary rectangles 5 x 4, the whole 
apate beng i and associated. But order 
can be composed of 24 rectangles 6 x 4, each one of 
which is associated and the whole square pandiagonal. 
E a pabio L aa ee an 
order 24 or with subsidiary rectangles 5 x 4 in order 20. 
J. C. BURNETT. 
Barkston, near Grantham, Lines., 
Deo. 20. 


86 29 07 13 51 44 


(e) 61 48 Ge) 50 1 


240 x 120 





' The Paleolithic Implements of Sligo. 


I Tuns that Prof. Macalister and his colleagues 
have quite fairly stated their opinion (NATURE, 
Deo. 31, 1927) upon the geological aspect of the sites 
examined by Mr. Burch in Bligo. Bo far as I am 
a ibe dees f this aspect of th f 

n the of this of the matter, 
TAADA that—as I made clear in my original note in 
NaATURE—I have not yet visited the sites in dispute. 
I have, however, had abundant opportunities for 


Hoar in, nn examination of the imensa collected 
by Mr. Wrebelb and of usbjegiiig em to a prolonged : 
and careful examination ; and entertain no doubt 


whatever that these are humanly flaked, 
and that their forms and method of flaking are such 
as were in vogue in Early Mousterian-palwolithic times. 
Further, I am of opinion that no natural force—or 
combination of natural forces capablé of faking 
stone— such as fortuitous pressure, percussion, or 
thermal action, could in any ciroumstan: roduse 
fheso forms. This is my sincere belief, and it is 
because I it that I consider it*my duty to 
support Mr. Burchell in this matter. : 
B2 


do not feel entitled jo discuss or 
or the © 


4 


s 


* 
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In these’ daok I prepared, and 

bai prefer, to stand Tay Seep and I To not wish, or 

it to be necessary, to call others to my support in 

this instance. But in the interests of scientific truth 

it ia nodal din to direct attention to the faot that 

well-known and ae es &rohsologist to 

Shoa *the Sh ve been shown has, 

without, exception, or Sr any hatakon. acoepted them 

as the Work of man. "T cannot doubt but that if 

Prot. &nd his oo 

megs they would also ith this conclusion. 

b is because I am oonvin that the Sligo material 

is of hurfhy origia I am compelled to conclude that the 

geolo ioel views of Prof. Macelster Gnd Dus oon qe 

the Roases Pojnt site are incorrect 

e Bo tob, found by Mr. Burchell embedded 

Boulder Clay at Ballyconnell, though, I admit, 

Bd 80 oonolusively of human as those from 

the other sites, are, I believe, nevertheless artificial, 

and pecan ry same technique as those discovered 
at Roeses Point and elsewhere. 


One House, Tpewich. 


ea examined these 


1J. Rew Mor. 


Sun Images through Window Glass. 


BuNLIGHET comes in i wall o an east window and 
a eS of a room; a blind is 
drawn so as to stg e sunlight exoept for two 
vertioal strips about two pde wide. The two strips 
of light seen on the wall are not of even illumination, 
but consist of & series 
of distorted images of 
the sun overlapping 
each other out 
the whole length of the 
stripe. A ‘control’ to 
br ud ea e 

y the window 
dien at the top; the 
overlapping images are 
not seen now; this is 
shown in part A of the 
photograph, which is 
separated by the horizontal framework of t the window 
from the part B, in which are the ‘through the 
window ’ 

The glass ia evidently responsible for the affect, 
though to the naked eye or touch, there is nothing 
a about it. a sla 

rhaps some readers of NATURH wo suggest 
an. sa laon of the observation. Ss 
. Russ. 


Little Hawkwell, Pembury, 
Kent, Nov. 25. 
*. 


Fie. L 


Red Sensitive Photoelectric Cells. 


Wa have found that it is posible to make photo- 
electric Sells of the Hister-Geitel sensitive to the 
extreme red, and having a colour sensitivity approach- 
ing that of the eye much more nearly than those 
used at present. The new cells have a limit above 
70044 and a very useful sensitivity at 65044; their 
sensitivity extends also to the violet limit of the 
visible and their total sensitivity to white 
light is of the same order as that of cells. 

* Thesegpelis are not et marketed in the ordinary 
way, but we, could make 4 linftod number of them 
available to “those who have serious use for "hen. 
Inquiries should be dddreesed here. 
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Though our process for making these 
consistently, we do not profess yet to erstand 
it completely. lf we described it, we might insist 
on unessential rather than eeential detaila ; 
accordingly prefer to postpone 4 description until 
our investigations have progressed further. 

C. O. PATEBSON. 
(Director.) 
Béscardi Laboratories of the General Electric 
Companyı Ltd. , Wembley. 
. 5. 
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The ‘Green Flash.’ 


Ir in my letter in Natura of Deo. 8, lun ales 
stood to have suggested that the green flash seen at 
sunset had no cause other than a physiological one, 
I withdraw any implied or hinted suggestion in that 
direction; for it is evident that a great bs sere of 
authority i is m favour of hysical cause,, 
indeed, admitted the “dibs of cee atmo- 
spherio affecta ; but I wished to contribute & simple 
faot of observation, which to me—and still 
suggesta—that a suddenly j 
stimulate & momentary 

n8, even when atmospheric and other conditions 
or actual colour are absent. 

It was, I admit, rather to gend a letter on so 
small a point; but readers of Narosa may be glad 
of the consequent reiterated assurances of hi 
meteorological authorities in the issue of Dec. 17 that 
the solar occurrence of the phenomenon is objective. 
Orrvag Lopes. 
Normanton House, 4 
' Lake, Salisbury, 

Jan. 3. 





The Two Calories. 


Muon cónfusion ia caused by the use of the word 
calorie in two different sensee—one to the 
amount of heat to raise the temperature of 
one gram of water 1°C., and the other to represent 
what is really a kilocalorie, or the amount of heat 

to raise 1000 grems of water 1°C. The 
y difference between the means of distinguishing 
te wo mr i hat the Jarga Calorie ia spals with a 
capital initial letter, and great care is taken 
eee r a lower cage’ letter by the 
compositor, suggest that the confusion could 
be avoided at east so far as the printed word is 
oonoerned—by the unit with a capital 
letter K, thos, riria Sa abe eter k’in 
way is in oonformity with the ciple adopted 

in the paignation of metcis unite generally. = 


Punovy L. Marrs, 
10 Matheson 
* London, W.14. ! ; 


Marsh Gas from Plants. 
Ix Black’s ‘‘ Lectures on the Elementa of i 


published in 1808, there oocurs the footnote i in reter- 
enoe to marsh s (spoken of by Black aa ‘ inflammable 
air’): “The Frazinella emita it from ita 
ee See Eie cala that it 

be set on fire by a candle, nay, take fire of itself." 

5^3 aba bo vry gladeit any readers of NATURE can 
give me information which will enable me to trace 
this statement to ita source, or any information what- 
ever on the point. Arux. FINDLAY. 

The University, 
Aberdeen. s 


Fanvary 14, 1928] 





Natural Steam Power Developments at Lardérello. 


p= problem of Utilising the earth’s internal 

heat ia no new*one, but tHe general attention 
of scientific workers and of technologists has been 
directed to this most interesting topic in a more 
special manner during these last few years, since a 
practical application of geothermal has been 
successfully achieved at the Boracio Works of 
Larderello, in the neighbourhood of Larderello, in 
Tuscany. This plant, which was originated and 
brought to ita present satisfac state of develop- 
ment by Prince Piero Gmori Conti, was briefly 
described in NaTrURR of Jan. 12, 1924. A few 
additional details as to further results obtained will 
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only efficient source of natural heat supply. Vegy 

in discussions have arisen ae to the origin 

of natu steam such as ocours in California, 

Oregon, Chile, New Zealand, Java, and Tuscany, 

where Neun E or fumaroles ‘appear, to be a 
ied to 


phenomenon Vulcanism, but not entailing 
the immediate neighbourhood of a volcano. Thus, 
for example, the soffioni appear t8 be con- 
nected with the trachitic eruptions which took 

jn Len of the 


rut in central Italy in the 
értiary Period, but the [races of these eruptions 
are found at considerable distances from the spote 
where the fumaroles are situated. These fumaroles 





LL 











Fia. 1.—General view of tho Tasdorello works. 


differ, therefore, from those which abound near 
Vesuvius, Etna, and several other active or quiescent 
volcanoes, notable among others being those of the 


doubtless be welcomed by many readers of this 
journal. 

The fumaroles of Tuscany, better known under 
the local denomination of so ;j, are a notable 
example of the only form of voloanio activity which 


is suitable for exploitation, active volcanoes being 


evidently quite out of the question—at least so far 
as our present means are concerned. It has been 
proposed to sink tubes into the hot soil surrounding 
certain volcanoes, but such schemes do not a 

to be praotioal, as experience has proved that eat 
transmission, even from incandescent lava, is ex- 
ceptionally poor, so that enormous heating surfaces 
would be required to obtain a sufficient quantity 
“of heat to be worth utilising* This observation 


appie to schemes de ding on the utilisation 
geothermal ient; as by wells 

n considerable depths in order to high 
tures. 


Netural steam springs, or fumaroles, are there- 
fore, at the present stage of our experience, the 
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“Valley of Ten Thousand Smokes’ in Alaaka, 
which issue from the imposing masses of matter 
erupted from the Katmai volcamo, covering a very ¢ 
large area of territory. This latter olass of fuma- 
roles is lees accessible to investigation, but in some 
cases, such as the solfatara of Pozzuoli near Naples 
(which is not in the immediate vicinity of Vesuvius, 
but situated in the crater of an extmot volcano), 

iments can be made. A scheme for utilising 
the solfatara of Pozzuoli‘is being studied. 

Modern theories as to the internal structure of 
our planet lead us to consider that the origin of 
volcanic phenomena should be traced +o m tio 
deposits which underlie the upper crust of sedi- 
mentary rocks, and in some Instances aregituated 
Bt no very b uy below the surface. The 
steam which is b (either ip ite proper form, or 
dissociated in ite component gages) in all voleanio 


60 . 
manifestations ia mainly the result of orywiallis- 
tion of such glhasy siliceous magma: phreatio or 
surface waters, es to adequate depth, are 
ih many caseg oondense the ates 
steam, thus forming alrhost all the ordinary 

: springs though th prance of phvqti a euo 
waters can be traced also in the steam of fumaroles. 
This thfBory is supported by geophysical evidence, 
and has been amply illustrated and discussed in 
more than one instance, and notably i in the case of 
the fumaroles and thermal springs which abound 
in the Unfited States. Identical conclusions had 
been arrived at as a result of the geophysical studies 
carried out om the lici surTO Larderello 
under the patro of Prince Ginori Conti. 

The soffioms of y have been utilised since 
1818 for the extraction of borio acid, the presence 





> 


Fra. .2.-—The turbine room at Lardersüo ; thros turbo-alternators 
y ltrbtnos aro fod wit Volanie sine whoeh bas been sizipped of about 90 per Geni of ihe 
scoompanying gases. — E 


of which: in the waters fies from the condensa- 
tion of the natural steam was discovered in 1777, 
but the production of mechanical power b ‘means 
of these soffioni was begun only in 1904. e first 
machine with which Prince Ginori Conti made his 
ents was a very small cylinder engine which 
ehe fed with the wolcanic steam used, up to that 
* date, only for heating in connexion with 
the chemical works an. especially with the ap io ih 
atus for, concentrating boric waters. 


experiment was a very important one, as it pty 


the ibility of working continuously in such 
conditions anengine. A nny engine 
was afterwards tried, with exoe ta, and a 


further step was taken in 1913, un & “360 ew. 


turbine was i 
The steam of the Tuscan so t, begides boric 
uding ammonia, is 


acid and other substances, in. 

ascompgpied by a oertain percentage of- 
mainly carbon ode, with minor quantities of 
hydrogen sulphide, some methane, h nitro- 
gen, and oxygen, agd smaller quantities of argon and 
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helium. The presence of such non-condensable 
gases would have proved & great hindrance to the 
efficiency of the condensing apparatus required in 
connexion with turbines, andeit was therefore de- 
cided to heat, by means of the volcanic steam, 
appropriate evaporators erating pure steam for 
feeding the turbines. The game method was 
adopted when, in 1916, three 2500-kw. turbo- 
alternators were put up at Larderello. This system, 
though theoretically oorreot, did not rex very good 
results in praotioe on account of often 





000 in the evaporator tubes, ie. which 
the gases found ihe ws into the turbines and 
the condensers, tl oe the vacuum which 


is essential to of the low pressure 
turbines (0-25 ium eff. fus at Larderello. 

Considerable improvement was obtained by doi 
away with tho evaporators an 
substituting, in their stead, special 
depurating a: tus whioh elimi- 
nates about 90 per cent. of the gas. 
Such depurators, which are ey- 
tremely simple, are working most 
efficiently at the Larderello power 
station. The Dcus d 
gases are sent on through 
to & department p 
chemical works, where carbon 
dioxide is separated and liquefied : 
part of it is used at Larderello, 
together with ammonia which is 
obtained from the voloanic steam, 
to make carbonate of ammonia. 
The depurators also d a con- 
siderable amount of io waters 
which are utilised in the chemical 
department, which, concen- 
trating the liquors ed &llowing 
the acid to orystallise by cooling, 
extracta borio acid. 

More than 5000 kw. is- now 
generated at the Larderello power 
station, but in the near 


The Larderello wells were giving, in the beginning 
of 1927, more than 120,000 kgm. of steam per hour, 
but quite recently an exceptionally powerful well 
was struck, ing more than 60,000 kgm. of 
steam per hour at a pressure of 2 atm. ef., so that 
the supply of steam may be considered as super- 
abundant until sufficient depurators and turbines 
are installed to deal with it. These very remark- 


able resulta are due to the improved methods of 
drilling which have been gradually introduced. The 
making of steam wells is an operation which calls 
for a very careful ique, which can only result 


from extensive practice in 
soil; it is not exempt from risks, and skilled labour: 
is required, as accidents are not uncommon, steam 
being sometimes founfl quite suddenly. : 
drilling in the voleanio soi of Larderello 
was so far back as 1836, when steam was 
merely used for its boric acid content, but the old 
wells were of small depth and their diameters were 


" 
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alp small Gradual improvements were intro- 
duced and outputa of 25,000 kgm. per hour were 
obtained from aingle*wells wher? the power station 
was built; but far better results followed about 
three years ago at the Castelnuovo works, about 
3 miles south of Larderello, where about 60,000 
kgm. per hour were given out by a new well at 
1 atm. eff., while considerable outputs were avail- 
able from the same well at a preesure of 3 atm. 
At the older wells, the output falls rather rapidl 
as the pressure increases. e preesure of a 
attains ita maximum when the well is closed down, 
while the gradual opening of the head valve 
lowers the pressure as the output increases. 
Measures of ieee are made with different gauged 
tubes, thus allowing a diagram to be plotted 
showing the linear variation of output with varia- 
tion. of pressure. f 

The remarkable resulta of the Castelnuovo’ well 
(though not so brilliant as thoee which have since 
been obtained at Larderello, as recorded above), 
besides similar ones at other works, were responsible 
for the e iment of a small, direct feed, free 
exhaust turbine which was installed at the Serraz- 
zano works and ran in the most satisfactory manner 
for more than a year. A further iment was 
oarried out at Castelnuovo in 1025 with & 650-kw. 
turbine, which has since been followed by two other 
760-kw. unite. The Castelnuovo plant is ideally 
simple, the impulse type turbines being fed directly 
with the soffioni steam : the steam enters the tur- 
bine at 2 atm. and free exhaust preasure is about 
0-1 atm. All expensive and complicated condens- 
ing apparatus, with attendant paraphernalia of 
pumps, cooling towers, eto., are entirely done away 
with and exhaust steam is sent on to the chemical 
department for heating concentrating apparatus 


d with boric waters. During ite progress ` 


from the turbines to the concentrators, the steam 
is ‘ washed,’ that is, it is made to give up part of 
the borio acid which it carries. is operation is 
performed very simply by allowing & jet of water 
to enter the pipes conveying the steam, by means 
of an injector device ; the water dissolves part of 
the boric acid and is extracted farther down along 
the Piping. This operation, though not always 
performed in the case of steam used for power 
eration, is very extensively resorted to in other 
Instances at the Larderello works and provides part 
of the Borio waters used in the chemical d 
ment, the remainder being obtained from the soil 
where natural jets of steam partially condense. 
The new Castelnuovo power station, in compari- 
son with the Larderello plant, has a higher steam 
consumption per kilowatt-hour, but, on the other 
hand, cost of pant and expenses of seins and 
upkeep are far lower. Each system has ita advan- 
tages and, where considerations of expense are of 
paramount importance, while natural steam is 
abundant, the free exhaust system appears to be 


preferable. 
At the t moment the total output of power 
nerated by means of natural steam.at the 


racic Works i$ more than 6500 kw., with the 
three power stations of Larderello, Castelnuovo, and 
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Lago, the latter being only a amafl experimental 
plete generating about 200 kw. New planta are 

ing studied, and it is confidently expected th 
attain a total power of at least 10,000 The 
Bocietà Boragifera di Larderello, which owns all 
the natural steam springs of the district, has eight 
different works for ie extraction of boric “acid, at 


all of which steam is more or lese plentiful, and 
drillings are being actively carried on inemost of 
these works. ° 

Since the first publication, in 1018, of the resulta 
obtained by Prince Ginori Conti, other schemes of 








the same nature have been proposed in different 
parts of the world, notable among which js that for 
utilismg the important steam springs of Sonoma 
County in California, commonly, but improperly, 
oalled ‘ geysers.’ According to the re pub- 
lished, ths outputs of steam obtained there by 
drilling are quite notable, but, so far at least, no 
machinery of any importance has been installed. 
Other experiments are reported to be in progress 
in Java. i 

The Larderello plant is, however, the only cen- 
cern in the world which is actually working and 
supplying power derived from natur&l heat. Lar- 
derello is distributing power to the region surround- 
ing the works and is also running in parallel with 


02 . uM" z 


the important Aydroelectrio stations which feed the 
main distribution lines of the western part of 


"Fuscany. 

Another strfking fedture of the Larderello geo- 
thermal plant is the utilisation of natural steam 
not only with regard to its heat contents but also 
on accofint of ita chemical components. Power is, 
in fact, an intermediate product, boric acid and its 
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derivates, carbonate of ammonia and carbon di- 
oxide being the final products. From this poinf of 
view also, it is undeniable that the methods appliad 
at Larderello constitute the first succeasful attempt 
at & complete and rational utilisation of the vol- 
canio or pseudo-volcanic phenomena through which 
ORNE hest is brought within reach of human 
efforte. i 








A Parallel Evolution among Prctophyta.! 


š By Prof. F. E. Fnrrson. 


"DES present-day freshwater 
: the most elementary types of holophytio 
plant-life to which we have access. The probability 
that such forms will ever be found preserved in 
the fossil state in sufficient numbers and showing 
the ne&eesary details of cell-structure to be of any 
value for comparative morphological study or for 
the elucidation of the mode of origin of the multi- 
cellular plant, a pere at the best to be remote. 
The relation ot the different types of construction 
that can be distinguished among the lower Proto- 
phyte to one another, and to the more elaborate 
parenchymatous sama usual in land-plante, must 
always remain in part & matter of conjecture. 
There are, however, certain definite facts which 
emerge from a comparative study of the simpler 
holophytio organisms and that have an important 


bearing on these problems. : 
It is now pease thirty years since the doctrine 
of the late origin of the became firmly 


established by the discovery in en of Chlora- 
mobs and ioa ese two simple forms 
with a number of others in the posseasion 
yellow- chloroplasts containing an excess 

of Sonthophyll and devoid of pyrenoids, the storage 
of oil, and the possession of a motor apparatus 
consisting of two very unequal cilia a ed at 
the front end. These and other minor oharaoter- 
istics served to separate out from the extensive 
group of the Chlorophycess a small set of Algæ 
whioh became known by Luther’s name, Hetero- 
konte (yellow-green Algs). The remainder of the 
Chlorophyoess were renamed Isokonte, a designa- 
tion based upon the fact that here the motile 


F Pam bear equal cilia (commonly 2 or 4). In the 
elsokon 


te the chlogoplasts are often and few 


.in number and are commonly provided with 


pyrenoids ; 
those of the 
in roughly the same 
moreover, store starch. 
Already at the end of last century practically 
every conceivable typo of simple plant-body was 
known in the Green Alger, i m the motile 
or motionleas unicell, through manifold colonial 
forms, to & more or lees highly. elaborated filament. 
This extremely varied somatic development, oorre- 
sponds to a remarkable of habitat and goes 
din Mind with a great diversity in reproductive 


they contain the same pigments as 
higher plants and, so far as we know, 
Ale ae Most Isokontee, 


mtl afidress to Bection K (Botany) on “Bomo 
tion of Protophyta," delrvered on 
nth Associa Gon. $ 


1 From the presiden 
Aspecta bf the present-dey In 
Sept. 1 at the Leeds meeting of the 


No. 3837, Vou. 121] 


represent | processes. There is in fact no other group of 


simple organisms showing such a wide scope in 
all these 8. By contrast the Heterokonts, 
when first distinguished, included only relatively 
few forms. By degrees, however, many additional 
UAR have been discovered, and in the course 
of this century it has become increasin gly apparent 
that there exists a far-going parallel em sec 
these two classes, Isckonte and Heterokonta, 
which are so sharply ted by their metabolism 
and other features that ilio vast majority of algal 
workers have regarded them as quite separate 
evolutionary lines, in no way related to one another. 

The Heterokonte do not, however, exhibit 
anything approaching the multiplicity of forms 
that are seen among the Isokonte; in icular 
they do not appear ġo have evolved the motile 
colony. The lees vigorous development accords 
with the fact that only a few of the more specialised 
members of the class exhibit sexual reproduction 
and that this has not passed beyond the phase of 


y. 

The ciliated members of Heterokonts without 
exception show ‘ flagellate’ characteristics ; that is 
to say, they are devoid of a cell-wall, their plasma- 
membrane (periplast) is more or leas rigid but 
usually admits of some change of shape, multiplica- 
tion is effected by longitudinal division, the proto- 
plast readily encyste, and sexual reproduction is 
not known to ooour. Some of the palmelloid 
members (e.g. Chlorosacous), possibly all, also 
show these features. The many motile and 
palmelloid types among the Isokonts are, on the 
other hand, for the most part on a higher plane of 
organisation and reproduction, being true Alge 
provided with a firm cell-wall and y exhibitmg 
sexuality. When, however, the parallelism between 
the two olasses is recognised, the distinction be- 
tween flagellate and algal organisation loses force, 
and it is realised that the assumption of ‘algal’ 
characteristics has taken place at an earlier 
in the evolution of the one and at a later stage in 
that of the other. : 

These conclusions, however, do not apply only 
to Isokonte and Heterokontæ. It is now clear 
that, in all the classes of pigmerited Protophyte, 
an analo evolutÁonary sequence has been 
followed, but that the features associated with what 
may be called ‘ algal o isation ' have appeared, 
if at all, at different pomts in the sequence in the 
diverse classes. It is no longer feasible to separate 
the Alge from the holophytic Flagellata as distinct 


` were clearly 


2 
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groups of Protophyte. There is reason to believe 
that every series of holophytio F tes could 
potentially have sequired algal characteristica, 
although on the present evidence some have failed 
to ae bes 
inte are well illustrated by a considera- 
tion aes ascher’s Chrysophycess which, until rela- 
tively recent times, were only known to include a 
wealth of flagellate types, the Chrysomonadales, 
represented by motile unicells (e.g. Chromulins, 
Ochromonas), bs motile colonies (Synura, Uroglena, 
eto., and by numerous epiphytic forms. The 
palmelloid typo is also well represented, reaching 
an exceptio igh differentiation in Hydrurus. 
But within the bs ozen years & quite considerable 
number of algal members of this class have been 
discovered on the Continent (for example, Chryso- 
hera, Thallochrysis), and it is clear that the 
monadales too have in the same 
direction as Isokonte and Heterokonte, but that 
here the bulk of the forms have remained flagellate 


: and the minority have become algal. 


Another „instanco may be mentioned. 
The Peridiniess (Dinoflagellata) are a very dis- 
tinct and rather neue class of motile forms, 
abundant in water and marine plankton. 
Their most striking characteristic lies in the 
division of the body of the cell into two usually 
nighty unequal halves by a transverse furrow 

harbouring one cilium, whilst the other trails out 
behind into the water. 

In 1912, Klebs described a number of forms that 
members of this class. His 
Hypnodinium shows the derivation olearly ; it 
consiste of large motionless spherical cella provided 
with a firm membrane and possessed of the chro- 
matophores and nuclei characteristic of the class. 
When reproduction takes place, the 
contracts somewhat and develops the eeni 
furrows, but this is followed by division without 
resort to a motile phase. 

As an antithesis to classes like the 
and Peridinies we have the Myron 
phyoes), where motile 

own aud all the forms e ibit a an 
tion. Even in this very gharply 
olass a considerable degree of'parallel with those 
vey considered can be Other 

of Protophyta exhibiting holophytic 
nutrition, but of more restricted range and gener- 
ally showing special development in one Rn 
or. anothér, are the Baoi es (Diatoms), 
Cryptophycem (including the flagellate Cei Ene 
adimes and a few little-known algal ) the 
Chloromonadines, and the Euglenmese. - 
theee, one or other o can be as 
el with in the classes that have been 
previously discussed, altho none has evolved 
the branched filamentous habit so far as at present 
known. It seems clear that*in all the nine classes 
mentioned evolution has progressed along similar 


hycew 


oes (Cyano- 


ther un- 


. linea and in many cases has led to the production 


of analogous forms of plant-body. 
Amongst the mumerous filamentous Isokonte 
it is Sedulo to distinguish four separate series, 
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of which the Oedogoniales and Conjugate are 
specialised along directions of their own. Of the 
other two, the ‘Glotrichales are the simpler and tire 
Chastophorales the more domplex,’both possibly 
originating from a common stock. Many puthor- 
ities, in faot, "fail to these two groups, 
but the organisation of the Chetophorafes is so 
distinct from that, of the Ulotrichales that, from 
the viewpoint of comparative morphology, their 
separation is desirable. Whereas in the Ulptrichalee 
we have a simple or branched flamer attached 
by & more or leas elaborate basal cll, the central 
typos among Sperone are distinguished, by 

e posseasion of a plant-body showing differentia- 
tion into a prostrate system of creeping threads, 
serving inter alia for attachment to the su tum, 
and a projecting system which is more er less richly 
branched. 

This of construction is not encountsred in 
any of the other nine classes of Protophyta previ- 
ously mentioned. An analogous differentiation of 
the filamentous thallus into & creeping and & pro- 
jeoting Soci is, however, characteristic of many 

(e. , Eotooarpus) ) and Nemalionalee 


(for example, which include the 


simplest known dens d of the Phiophyoee and - 


Rhodophyoes respectively. In fact, it appe 
that this kind of plant-body represents & 
stage in the evolution of various — of Proto- 
acl , affording another instance o parallelism. 
alpine in the Isokontæ it represents the 
most advanced type of which we have any know- 
ledge, nE t marine groups it is seen in 
the sim of the present-day forms, since no 
unioe ud eimai members of these classes 
ay p known to exist. 

e holophytio Protophyte, the Phæo- 
ies and ETE RONA have alone attained 
to & high degree of morphological and anatomical 
specialisation, often kia in one feature or 
another marked instances of parallel with those 

of the vegetable om which sre now 
ommant on the land. e totally differing 
en obviously renders im: ud however, 
direct derivation of the land-flora from forms 


to either class. 
belonging to generally agreed that we must seek 
the origin of terrestrial planta in pos- 
the same plastid-pigmants and the samee 


essential metabolism as they do. The only repre- - 


sentatives of such forms fig is cee at the 
present day are afforded by the numerous Green 
Algme, the Isokontae. These, however, as has 
previously been pointed out, stop short at & level 
of morphological differentiation of the thallus at 
‘which the two marine groups commence. Roughly 
speaking, , too, the stature of the most highly 
erentiated Isokont# is approximately equiva- 
lent to that of the simpler Brown and Algæ. 

In the Isokontæ we thus have a olass of great 
soa un ical diversity in which nue eed every 
‘conceivable type of simple plant-body 
realised and is TP ul existent at dace day, 
but which stope short at a masasiye parenchymatous 
construction. ad forms of large Hattie! In the 
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Brown and Red , on the other hand, where 
ro simple forms of plant-body are certainly known, 
ta of large size nd possessed of a highly 
eveloped parenchymatous soma are abundantly 
represented. It ap improbabla that a class 
like the Isokonte, showing such extreme capacity 
for morphological elaboration in every direction and 
for adaptation to very diversp habitats, should 
have famed to develop further in the direction 
generallyeindicated by Phwophycesm and Rhodo- 
phyoes. Morgo%er, it must be remembered that 
they possess the Deen equipment whieh 
has evidently proved to be the only successful one 
^ on the land, and that practically every group and 
family of Isokonte has ita terrestrial representa- 
tives. 

What then, it may be asked, has become of the 
more highly elaborated members of this class i 
It geenfa to me that there is every reason to suppose 
that, approximately at the level of morphological 
differentiation and stature reached by the Isokontes 
of the present day, the terrestrial habit was adopted 
in the remote past, that the more highly elaborated 


m ae iris: & land-plant, the early forgns 
which are perhaps yet to be disclosed by palæ- 
ontological ce In this*oonnexion it is not 
without significance that the oogamous members 
of this class for the most part occupy a peculiarly 
isolated position, appearing as outliers well m 
advance of the reat, although for none of them is 
there, to my thinking, any possible connexion with 
the higher land-plants. 
one recognises among Phsophycem and 
Rhodophyoes many features of anatomy, life- 
history, ete., that recall the characteristics of land- 
lanta, I can see in that only a confirmation of the 
lief that environment has little to-do with the 
broad evolution of the plant-organigm, and that 
these features are a natural outcome of the evolu- 
tionary trend in the vegetable kingdom and no 
positive evidence for the view that-they must 
para have originated in & marine environ- 
ment. e comparative study of the simpler 
forms of plant-body in the different classes of 
Protophyta lends t support to such a concept 
of & general evolutionary trend, 





Pror. Bergam B. Borrwoop. - 

J tragio death on Aug. 14, 1927, of Bertram 
B. Boltwood, professor of radioohemistry in 

Yale University, removes an outstanding scientific 
personality who: played an important part in the 
Tapid expansion of our knowledge of radioactive 
transformations in the early days of radioactivity. 


Prof. Boltwood was born on July 27, 1870, in 


Amherst, Mase. His father, a graduate of Yale, 
was of English descent, and his mother of Dutch 
extraction. He entered the Sheffield Scientific 
School of Yale in 1889, taking chemistry aa his chief 
subject. After uation he t two years at 
the University of Munich under Brot, Krtias, paying 
special attention to analytical methods and to the 
rare earths. The knowledge and technique thus 
gained was to prove of great importance in his 
subsequent researches in radioactive minerals. In 
1894 he returned to Yale as an assistant m the 
chemistry department, and did some research work 
both in ic and inorganio chemistry. In 1900 
he left the University to take up work as & consult- 
*ing chemist, but obntinued research in his private 

: RER 
It was during this period that Boltwood became 
interested in the study of uranium minerals and the 
possible, genetic relations between the radioactive 
elements. In 1908, Rutherford and Soddy had 
put forward the disin tion theory of the radio- 
active elements and had indicated that radium might 
no to be & transformation produot of uranium. 
; this were the case, radium should ponr from 
uranifim, and the amount of radium in old unaltered 
minerals should be OU eel to their content of 
ufaniume It was to this latter problem Boltwood, 
first devoted himself in 1904. This involved a 
systematic chemical analysis of minerals for their 
uranittm and radium content. The amount of 
with the uranium in solution was deter- 
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mined by boiling off the emanation and mtroducing 
it into an pe. This method in Boltwood's 
hands became a weapon of precision, and he was 
able to show that in poperly selected minerals the 
amount of radium was always proportional to the 
amount of uranium, thus proving that a genetic . 
telation existed between them. iu uranium were 

transformed directly into radium, a solution of 


uranium, initially freed from radium, should grow 


radium at a rate that could easily be measured in a 
few days or weeks. He found, however, no trace 
of the growth of radium in a carefully purified 
solution of uranium over a period of about one year, 
and concluded that an intermediate product must 
exist between uranium and radium. We now 
know, due to the work of ‘Soddy, that radium 
ultimately does appear in uranium solutions, the 
growth depending on the square of the time ; but 
the small amount of radium produoed in the first 
year is diffioult to deteot even by- the delicate 
emanation method. 

Investigations were then made to see if it were 
possible to isolate chemioally from & uranium 
mineral the intermediate substence whioh is trans- 
formed directly into radium. A radioactive body 
was separated which Boltwood found grew radium 
at a rapid rate. From the similarity of the 
chemical properties of this body with those ascribed 
at that time to actinium, he naturally concluded 
that actinium was the direct t of radium. 
Later investigations, however, showed that the 
properties of actinium had been wrongly described, 
and that the parent of radium was not actinium at 
all, but a new radi ive element which he named 
‘ionium.’ In these riments some thorium 
was added to the uranium mineral to effect a 
complete separation of the ionium. Boltwood 
found that it was im ible by cfemical methods to 
separate the added thorium from the ionium. This 
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was one of the first cases observed of inseparable 
aane of which a number of examples came to 
t in later years. It was on observations of this 
ter that Soddy¥ later put forward the concep- 

tion of isotopes which has proved to be of so much 
not only for the radioactive but also 

for the ordinary elementa. i i 

By comparing the rate of growth of radium in 
the separated ionium with the amount of radium 
in equilibrium with uranium im the mineral, 
Boltwood was able for the first time to fix by a 
direct method.the average life of the radium atom. 
In later researches he was able to show that & 
genetic relation also existed between actinium and 
uranium, but that the amount of actinium was only 
& few per cent of that to be expected if it were in 
the main line of descent. ee ear dare 
that the actinium must be regarded as a branoh 
m at some point of the uranium-radium series. 

his is & ponblusion we hold to-day, but the exact 
point of branching is still uncertain. 

These investigations, which were carried out with 
great experimental skill and accuracy, thus yi me 
results of fundamental importance. Boltw 
had not only proved a genetic relation kde 
uranium and , but also had isolated the new 
element which was the immediate perent of radium, 
and had shown that actinium was also genetically 
connected with uranium but not in the main line 
of descent. 

I must not omit here to refer to another deduction 
which has proved to be of great importance. As 
& result of his own analyses and the analyses of 
Hillebrand, Boltwood found strong evidence that 
the amount of lead in old minerals of the game 
geological age is proportional to their content of 
uranium and increases ae the geol ae oe. 


the final inactive Ree of the et that fend wa 
series of transformations. The correctness of this 
view haa been abundantly verified in recent years. 
We know that the end produot of uranium is an 
isotope of lead of atomic weight 206, and the end 
product of the thorium series is &nother isotope of 
weight 208. These observations have thus supplied 
& definite method of estimating the age of radio- 
active minerals and thus of the geological horizons 
in which they are found. 

Theimportance of Boltwood’s work was at onoe re- 
cognised by Yale University, where he was appointed 
assistant professor of physics in 1906 and professor 
of radiochemistry in 1910. He took an active 
part with the late Prof. Bumstead in building the 
new Physios d in Yale, and later, in 1918, 
as professor of che in building the new 
chemical bbereberin A iabows cad detail 
involved in such undertakings, which he cheerfully 
undertook, made serious inroads not only on his 
time for research but also an his . He hada 
breakdown in 1922, and never completely recovered 
from ita effects. 

I first made the aoquaintanoe of Boltwood in 
1904, when he was ing out his first radioactive 
experiments. One sould not fail to, be impreesed 
by the breadth. and scouracy of his scientific 
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knowledge, and by his gorupülous care and t aoouracy 
in experimental work.” He poeseeedtl to an unusual 
coi the power of anticipating experimental dif&- 
which were likely to arise and in 
Dod deir and methofis to o me them. 
teristio feature of Boltwood’s work 
waa well illustrated in his inv tions with 
me in the University of Manchester in 1910 on 
the rate of production of helium by radium and 
Meu ione bodies. Every detaib of the 
complicated a tus and ents was BO 
carefully thoneht ouf beforehand hat ftot & single 
change was required for the savec conclusion 
of the measurements. ; 

A man of oommopoliten tastes, "Boltxood was 
much attracted by many aspeota of European life 
and spent many of his summers on the Continent. 
He took an active interest in the umd uate 
life of his university and had the gift of gaining 
the interest and confidence of young peoplt. His 
premature death will be mourned by & wide circle 
of friends, who held him in high esteem for his 
personal qualities as well as for his outstanding 
scientific achievementa. 

E. RUTHERTORD. 


Mz. W. H. Doas; F.R.8. 


By the death of Mr. Wiliam Henry Dines, 
meteorology loses an outstanding . It is 
scarcely ible to overrate the importance of his 
work, He was a meteorol of the first rank 
before he began the ar work for whioh he 
is best remembered. rn in 1855, he waa the 


son of George Dines, himself a meteorologist of 
note. He was educated at Woodcote House s 
served an apprenticeship 88 & dei es a 

and then went to Christ's College, Cam dior le 


obtained first class honours in the Mather eitoal 
Taipa, and took his B.A. degree in 1881. The bent 

first meteorological work was occasioned by 
the disaster to the Tay Bridge, which, only recently 
opened, was destroyed by a gale while a train wae 
crossing it. Dines investigated wind 
iss que PL. epe. Later, as a result 
of this work, W. H. Dines designed the pressure 
tube anemometer. This instrument in its final 
form records each gust of wind and each transient 
change of direction, and is the ai d 
anemometer for all serious p 


Dines’s most notable work, po of upper ai. 


research, began in 1901 with kite ascents. 

le, Dines always preferred to d and ake 
own apparatus, and it was his modification of 
the box kite, dieci ct and his meteoro- 
graphs “which were used e meteorograph was 
simple, efficient, and cheap, a great point for upper 

air research, when instruments are apt to be lost 
or broken. Dine took observations at Crinan, on 
the weet poast of Sootland, in the summers qf 1902 
and des flying kites from a shore station, from a 
yo isi from H.M.S. Seahorse, lent by the 
ty pe i ihe purpose in 1904. Hoe"hlso used 
his house at Oxshot in Surrey, and, Iter at Pyrton 
Hill, near Watlington, as an upper air obseryatory. 


*in 1881; 
* of couneil ; he was president in 1901 and 1902; 
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As the ae Sara ter heights | notice, he received no iüblis honour of any kind. 
were required than pee & by kites, and | Probably in no country but Great Britain wopld 
Wines used soundi fare His balloon meteoro- | such eminence in & science which has become of 
graph with ita metal case weighed ae two ounces, | such great practical impoftance have passed 
cost only about one-twentieth of the price of i 


instruments used on the Continenj and in the 
United Statee. ing so light it allowed much 
smaller “balloons to be used. The whole cost and 
difficulty of sounding balloons, were so much re- 
duced that the Department of Physics at the 
University of Manchester was able on two occasions 
to send up & b&lloon every hour for twenty-four 
hours. He designed also a very i ious apparatus 
for calibrating the- meteorograp Accounte of 
these and many other instrumenta, and many 
papers on meteorology, especially on wind preasure, 
upper air , and, later, on radiation, are to 
be found inethe publications of the Royal Society, 
the Ro al Meteorological Society, the Meteoro- 
logos” oe, and elsewhere. 
ea had & wonderful i t as to what was 
necessary in an instrument. He could design it, 
make it himself in many cases, use it to the best 
advantage, and afterwards discuss the resulta 
obtained. It was the possession of these qualities, 
seldom all united in one person, that marks the 
genius that he applied to meteorology. It was as 
an amateur chat e worked. Most sciences have 
been started by amateurs, bùt by degrees they have 
mui dur n dedu 
ed apply himself to their problema. sacle 
y reached this stage. vus the 
el and the greatest of the amateurs who built up 
the science, and he haa left it in a very different 
condition from that in which he found it. Now 
it is recognised as a real science worthy of study 


' by mathematicians and physicists of the first 


rank. He had a great share in bringing it to this 


|i of the soundi 


Dines at Benson, near 


balloon work was done by 
allingford, where he went 


from Hil. It was chogen as being in & part 
of most’ favourable for balloon ascenta. 
Dines hoped that Benson would become 


y a permanent aerological observatory, 

and indeed at one.time this was to håve been its 

destiny. Fate, however, intervened, and to the 
ot of many the dream will not come true. 

es joined the Royal Meteorological Society 

he was fer a number of a member 


and in 1914 he received the Symons Gold Medal of 
the Society. In 1905 he was elected a fellow of 
the Royal Society. From 1905 until 1922 he was 
Directof of Experimenta on the Upper Air for cae 
Meteorological Office, and a annual 

Sus Ded: tor ho ae od this: ata Hah: 
ment, first at Pyrton Hill, afterwards at Benson ; 
but Dines received no personal emolument ; so far 
as his own’ services went, his ition Was an 
honorary one. Perhaps because he was never in 
the employment of any Government office, or the. 
holder of any Ble es perhaps because he was" 
of a very Sus aot retiring nature, and would 
"neverehave dreamt of pushing himself into publio 
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`. Dines was a real student, wrapped. up in his work, 
and in the subject he had made his own. He was 
singularly retiring, and had the constitutional 
shyness whioh not seldom goes with genius. But 
those who penstrated his reserve found that he 
could have, and maintain, strong opinions, and 
that he had a quiet but very real sense of humour. 
He was ever ready to help others who were working 


_on the same lines as his own, and took infinite pains 


in this way, as the writer oan testify_from the 

ienoe of many years. He is survived by & 
widow, and by two sons who on the family 
tradition of meteorology into the thi eration, 
or they both have poete in the Meteorological 


The early years of the oentury will stand out by 
reason of t advances made in m say sciences, 
e 


acp m e e and astronomy. teorology 
vanced rap at the same time, and in Grest 


Britain it was Dinos who led the way. Physica and 
astronomy are still in the period of rapid advance. 
Meteorology shows signs of decreasing acceleration. 


Can we look forward to a further advance, which 
only research can ensure? Given the will, it is 
possible ; ; bùt we shall not so easil ane xu po the 


genius ofa Dines. —* 

Dr. Bide Kast, well known for his work on 
explosives, died on Sept. 6, 1927, 
ms After a period of study in A. W. 

boratory in Berlin, Kast graduated in 1893. For 
many years he was a member of the oouncil 
and deputy-president of the Berlin Bezirksverein 
deutscher emiker. In addition to. numerous 
original scientiflo publications, Kast published two 
comprehensive works dealing with , explosive 
materials. 








Wa regret to announce the following deaths: 


ne es Henry L. Abbot, the distinguished U.B. 

eer, who was elected a member of the 

Natonal TAR of Sciences in 1872, on Oot. 2, aged 
ma -five ee o 

Leon Gaster, honorary secretary of the Ihnni- 

Eo Engineers’ Society, on Jan. 7, aged fifty-five 


years, 

Prof. H. W. Mackintosh, formerly professor of xoo- 
1 and comparative zoology in the University of 
Dublin, a poat which he held or nearly fifty years, on 


P Frederick C. Newcombe, emeritus A hested a 

botany i in the University of Michigan, and 
1897 of Section G of the American Association for the 
Advancement of Science, who worked M sedi ped 
on the sensitive reactions of plante, on 
Birty-nine years. 

Dr. Geo. A. Osborne? emeritus professor of mathe- ' 
matios at the ee aie Instifute of Technology, 

on Nov. 20, aged eighty-eight years 

Prof. F. W. Very, diss the Westwood sho: 
physical Observatory at Westwood, Mas., sinoe 1906, 
on Nov. 28, aged seventy-five yeark. 
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News and Views. us ° 


e 

Tosspay last, Jan. 10, marked the one hundred 
ahd fiftieth anniversary of the*death of Linnsus. 
Carolus Linnszus—afterwards Carl von Linné—was. 
born on May 28, 1707, the eldest child of Nils Linnasus, 
pastor of South Råshult, in the south of Sweden. 
After a schooling that lasted until he was twenty years 
old, Linnsus spent one year at the University of 
Lund and five years at the University of Upsala, the 
latter period interrupted by his famous five months 
exploration of Swediah Lapland in the summer of 
1732. Then followed & fruitful three years’ sojourn 
abroad—moaetly in Holland, but with visits to England 
and France—suocoeeded by three years as a physician 
in Stockholm. Finally, he was appointed in 1741 to 
the chair of natural history in Upsala, a post which 
he held until his death. 

Ir we make in modern fashion a fanciful aeroplane 
survey of the rich, varied, vast, and ever-broadening 
territory occupied by the biological sciences during 
the last one hundred and fifty years, it is easy to lose 
sight of the amall tract of thorny wilderness out of 
which they were trying to struggle before the coming 
of Linnwus. Before him there were pionsers like 
Bauhin, Geener, Ray, and Tournefort, who had 
attempted to clear a track to the open country, but 
it was Linnsus who transformed their cumbersome 
and uncertain direction finders into instrumenta of 
precision, who brought the v erers out of the jungle 
and laid down a base line for the survey of the 
promised land beyond. Although Linnwjus had but 
& glimpee of the fair regions which those who have 
oome after him enjoy, and although some of his in- 
struments have been superseded and others refined, 
his bage line still remains. All oollective knowledge 
depends on the correct and accepted use of names, 
and the incomparable service rendered by Linnssus in 
his “Species Plantarum,” ‘Systems Nature,” and 
other works, was to establish, in the study of all 
things that live or have lived, an accurate and uni- 
versally aooepted system of nomenclature. To amplify 
the expreasion of one of the greatest of living zoolo- 
msta, Linnssus was the Adam of the biological sciences. 
So all who labour to increase man’s knowledge of 
himself and all other creatures, great and small, do 
well to hold his name in honourable remembrance. 


MarmoROLOGIOAL conditions, and especially the 
swollen state of the upper Thames resulting from the 
melting of snow, had doubtless a good deal to do 
with the recent abnormal tides and floods which 
caused loss of life and much distress in Westminster 
and low-lymg parte of London. There were also 
astronomical factors to reinforce the effects of the 
gale and the swollen river. The night tides at winter 
full moons are helped by the north declination of the 
moon at such tinies. On Saturday morning, Jan. 7, 
the moon's north declination*was 25°, so that it was 
only 204? from the zenith in London, and the sun 
was only 28° from the nadir. Also the sun was near 
. the earth, having passed perihelion on Jan. 4. The 


considerably nearer the earth than ite & 

distance. The night tides gt full mpon are higher 
than the day tides, the moon being nearer in the 
former case by nearly the diameter of the earth. 
The day tide at midsummer new moon is ajso high, 
but leas so than the midwinter might tide, owing to 
the greater distance of the sun. The conditions on 
Jan. 7, when the floods occurred, were not*the most 
favourable poasible, the moon being morg fhan three 
days from perigee, but they werd mach above the 
average. The actual conditions are leas simple than 
those sketched here, the British tidea depending on 
the conditions in the ocean at some distance away, 
rather than on the direct action of the moon on the 
narrow seas round Great Britain. It is for this reason 


that the highest spring tides do not generally come , 


until one and a half days after new ‘and ful moon. 
But on Jan. 7 the highest tide appears to have come 
on the actual night of full moon; this must have 
been due to the prevailing meteorological conditions, 
which piled up the water in the North Sea and pre- 
vented the flow out of the river, rather than to 
astronomical causes. The tide is said to have reached 
the highest point ever known ingthe Thames. 


Tum Egyptian Minister of Education has just issued 
invitations for the celebration next December of the 
centenary of the Faculty of Medicine in Cairo, which 
is to take the form of an International Congress of 
Tropical Medicine and Hygiene under the patronage 
of the King of Egypt. The chequered history of the 
Cairo School of Medicine presents a number of 
incidents that suggest romantic stories from the 
Arabian Nights rather than sober history. From the 
time of the famous Alexandrian School of Herophilus 
and Erasistratus, which created the systematic study 
of anatomy, there was nothing worthy of the name of 
a medical school in Egypt until a century ago. The 
story goes that one afternoon the Viceroy, Mohammed 
Ali, was driving through the streets of Cairo on the 
way to the Shubra Palace when he ordered his coach- 
man ‘to stop and, summoning a well-dreased French- 
man who was walking along the street, informed the 
stranger that he wanted him to create a medical school 
in Cairo! When the latter protested that he was a 
wine merchant and not a medical man, the Viceroy 
refused to listen to his excuse eand insisted on him 
orders being carried out. E 

Cror Bxy, in spite of his ignorance of medicine, was 
an able man, who accomplished the task thus entrusted 
to him with conspicuous success, which was recognised 
later by the conferring of the M.D. degree on him by 
the University of Paris. Napoleon I. had founded a 
military hospital in Cairo, and around the civil hospital 
which afterwards replaced it, and later was transferred 
to Kasr el Ainy, the medical school yas bujlb up. 
Among the able staff which Clot enlisted was the 
anatomist Bilharz, whose discoveries in helmintholqgy 

*have made his name familiar to every Student of 
medicine. , Thirty years ago the late* Lord Cromer 


moon was in perigee late on Jan. 3, and was still | recommended the reformation of the School, which 
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had become moribund. E EEEE EEEE FT 
Cooper Perry, the school hospital were in large 
Tacasure restaffed and developed in accordance with 
British ideas, ap that they became important instru- 
mente of medical education and research. With the 
granting of Egyptian independence, the medical school 
passed er the oontrol of the new Egyptian 
university. The Congreas marking the centenary of, 
the school should be one of excepfional interest. 


e. 

Ir is uphkely that the attempts which are being 
made in th Frerfph prees to discredit the findings of 
the International Commission on Glozel will carry any 
weight with theee who are campetent to form a judg- 
ment on the evidence. If, however, there should be 
any who still, after the publication of the Report, find 
a difficulty in forming an opinion, they should be 
convinced bf Sir Arthur Evans’s letter in the Times 
of Jan. KE Not only does he fully endorse the findings 
of the “Commission, but he also thinks they might 
have found stronger expression. He points out that 
beyond the material findings to which the Commission 
has confined itself, there are certain considerations 
which should be borne in mind. “To accept as 
genuine," he says, “ the aocoounte of these discoveries 
would be to destroy the whole fabric of our knowledge 
of the successive stages of the earlier and later Stone 
Ages.” He goes on to point out how the immediate 
juxtaposition of the Magdalenian period and Glozel, 
iteelf dated no earlier than the end of the neolithio 
period at Knossos, runs counter to our knowledge of 
the stages later than the Magdalenian and ignores the 
high antiquity of the neolithic period, the stratified 
deposits of which at Knossos lie in places to a depth 
of 86 feet below the earliest Minoan, itself extending 
well into the third millennium 3.0. Sir Arthur’s 
pronouncement on the finds themselves, which he 
has now examined personally, will be weloomed by 
archeologists. In hia opinion they are one and all 
the work of the same industrious hand, and ''it is 
diffoult to understand how they can deceive any 
expert eye." They present the moet startling inoon- 
gruities ; the culture is of all ages, while the script 
contains selections from historio alphabeta. The tiles 
ofthe glaas furnace supplied the models for the 
bricks, its crucibles for the ‘mud-ple’ pote, and the 
inscriptions were derived from the collections or 
Publications ot M. Perot of Moulins, & local antiquary. 


Ar the annual meeting of the Geographical 
Association, held on Jan. 4-7 at the London School 
of Eoonomios, Dr. Marion I. Newbigin delivered a 
lecture directing attention to the need for a new 
approaolf in geography teaching. Too much em- 
phasis has been laid, she said, on the logical sequence 
beginning with climate and leading on to a study 
of vegetation and human activities. Arithmetically 
determined ‘ means’ are of little use for children and 
do not lead to an appreciation of actual climatic 
conditions. The study of house types should take 
. ine placa,of climatology, which is too prominent a 
* feature of gepgrephy teaching. Of supreme im- 
portance is the organic response to normal and usual 
conditfons and the degree of tolerance of the abnormal. 
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Sir John Russell, in discussing the agrioulturab prob- 
lems of Palestine, showed the necessity for afforeta- 
tion in that country. The run-off from the arid 
Jordan slopes of tke Judean Highlands is so rapid 
after torrential rains that the soil is washed away. 
If trees were to be planted, their roota would hold up 
the water and springs would issue from the hillside. 
This water could be regulated and utilised for irrigat- 
ing fruit gardens in the valley below. Mount Carmel 
should be re-afforested for the benefit of the Plain of 
Esdraelon, the swamps of which are being converted 
into irrigable land. Stock-raiamg difficulties are the 
result of the spread of diseases by the flocka and 
herds of Bédouin nomads. These animals are also 
responsible for serious depredations among newly 
planted cypress and fig saplings in the recently 
afforested areas between Jerusalem and Jericho. 


Pror. Ropwart Jones, speaking at the annual 
meeting of the Geographical Association on tho 
economic development of the Prairie Provinces of 
Canada, streased the importance of irrigation in 
Western Alberta, where the climate favours the 
growth of hard wheat with a high gluten content. 
No storage works are necessary in the mountain zone, 
since-the maximum flow of the rivers coincides with 
the opening of a short growing season. Nevertheless, 
irrigation is too expensive for general adoption. 
Vancouver is the main outlet for the region, although 
the completion of the Hudson Bay Railway to-Fort 
Churchill, not Fort Nef&on, is to be hastened: The 
coal reserves on the Prairie, though easy to extract, 
are of an inferior quality with a high ash and water 
content ; they crumble on prolonged exposure and 
have a low caloriflo value. High-grade coal of the 
mountain region is difficult to mine. Sir E. Humphrey 
Leggatt, who delivered & lecture on “Economics 
and Administration in British East Africa,” spoke of ' 
the Commission about to visit East Africa to con- 
sider poesibilities of greater unification in the govern- 
ment of the area. He referred to the growing publio 
demand for news relating to East Africa, especially 
that concerned with morals. He questioned the 
advisability of delimiting native reserves, and spoke 
in high terms of the system of interpenetration 
adopted in Uganda and Tanganyika Territory. This 
scheme recdgnises native rights to the land, and only 
very small blocks ate alienated to Europeans. The 
total available native labour is inadequate for the 
vast European estates in Kenya, and further im- 
migration of Europeans, together with additional 
alienation of land, is not for the good of the colony. 
It is important to avoid the development of a ' poor 
white’ colas as in South Africa. 


A gmrATEMENT by Sir John Marshall that a mono- 
graph on the important excavations in the Indus 
Valley will appear in the coming summer is welcome 
news to archwologista. They have long awaited the 
opportunity for caraful*consideration of the finds on 
the two sites of Mohenjo-daro and Harappa which will 
be afforded by the fuller publication of resulta now 

In the meantime, Sir John Marshall, in the 
Times of Jan. 4 and 5, has given same account of the 
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more Teoently obteined material, and has surveyed 
thé general conolusions to which he has been led by 
maturer consideration Of perhaps the most 
important is the view that the ear y culture which has 
been revealed here should not be regarded as Indo- 
Sumerian but should be known sa ‘Indus’ oulture, 
on the ground that there is not so much identity of 
culture in Sumeria and Northern India as a close 
connexion due to commercial or other intercourse. 
As regards dating, Sir John Marshall suggesta that the 
Indian seels found at Susa and elsewhere in Mego- 
potamia, belonging to the time of Sargon I. of Akkad 
(2700 2.0.) or before, would give a date of. about 
8800 3.0. for the first of the three latest cities at 
Mohenjo-daro, the uppermost cities at Harappa being 
about contemporary. This would give a very early 
date for the lower cities with the primitive seals and 
other antiquities on the latter site. 


Bo far as evidence has been obtained, the inhabitants 
af Mohenjo-daro were of the dolichocephalic type, 
with the exception of one brachyoephalio skull from & 
burial. But although they all belong to the chaloo- 


~ lithic period, they were long after the destruction of 


the latest city. One of the most interesting objects 
found at Harappa was a model in copper of & two-- 
wheeled cart which, if the dating is correct, would 
long antedate the representation of a wheeled vehicle 
recently found at Ur, which in turn antedates the 
use of the wheel in Egypt bye thousand years. It is 
also noteworthy that the drainage system and other 
features suggest a higher standard of amenity than is 
found at Ur. In certain ‘standard ’-like objecta, Bir 


^ John Marshall sees the possibility of a connexion 


with Egypt. 

Tso fifth annual meeting of British zoologiste was 
held on Jan. 7, at the rooms of the Zoological Society, 
ninety-four zoologista attending, and three guests. 
Qwing to illness of the chairman-elect, Prof. W. 
Garstang, the chair was taken by the vioe-chairman, 
Dr. G. P. Bidder. Prof. Douglas Laurie and Prof. 
E. W. MacBride introduced the Report of the Com- 
mittee appointed to consider the question of animal 
biology in the school curriculum. All present ex- 
pressed their conviction that the teaching of animal 
biology in schools is an urgent necessity. Subject to 
certain suggestions for the further consideration of 
the Committee, the Report was adopted unanimoualy, 
and the Committee empowered to act for the meeting 
in making the contents of the Report known and in 
co-operating with other bodies interested in the 
subject. For the discussion on “ The Scale of Pay of 
Zoologiste," the honorary secretary, Prof. F. Balfour 
Browne, produced a file of returns of salaries to 
zoologiste at various universities, eto. Dr. Chalmers 
Mitchell, Prof. Stanley Gardiner, and the honorary 
secretary were appointed as Committee to examine 
the material and report to the next annual meeting. 
In a discussion which followed, all speakers agreed 
that it is difficult now to induce good men to apply for 
poete as roologiste in Government service. Although 
the zoological civil servant requires two more years 
of education than an administrative civil servant, yet 
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at the age of thirty-five’his salary is inferior by 30-50 
per cent. It was unanimously resolved’: (1) “ Thaj 


- this meeting of British zoologista urge on the Goverm- 


ment and on Universities the*neceggity for proper pay 
and conditions for zoologists in their serviog.” (2) 

“That the CÉmmittee appointed to deal with the 
returns of poste and salaries of zoologiste be haked to 
advise and suggest as to the stepe to be taken to carry 
out this resolution, *and meantime be empagered to 
act for the meeting.” IE 


lus meeting then discussed the Great Barrier Reef 
Expedition of 1928. Sir Sidney Harmer proposed : 

“That, in the opinion of this meeting of British 
xoologiste, the investigation of the Great Barrier Reef 
of Australia is likely to produce valuable additions 
to knowledge, by élucidating questions of funda- 
mental importanoe in relation to the growth of ooral 
reefs, and the general biology of marine animals and 
plante in the tropics ; and that progress in this direc- 
tion will materially assist in the development of the 
economic resources of Australis.” The motion was 
seconded by Dr. C. M. Yonge, the leader of the 
Expedition, and carried unanimously. The meeting 


was informed of the promised oo-operation of the ` 


Royal Geographical Society, and that, m addition 
to financial assistance promised by the Australian 


-Barrier Reef Committee, the British Association, and 


the Zoological Society; the Marine Biological Associa- 
tion has given permission for Mr. F. 8. Russell to 
initiate the plankton researches. Private donors have 
promised £600. Dr. E. J. Allen and Dr. W. T. 
Calman then opened a discussion on the present posi- 
tion of binomial nomenclature, and the resolution 
“That this meeting of British roologiste is in favour 
of a subetantial extension of the lista of nomina 
conservanda," was carried. 

Tus question of the closer relationship and a better 
understanding between sheep-breeders and woollen 
and worsted manufacturers has recently been under 
consideration by the British Research Association — 
for the Woollen and Worsted Industries, with the 
view of placing the former in a position of having 
more precise and definite details of the requirements 
of the latter. In the determination of the quality 
of wool, various considerations arse, for example, 
fineness, diameter, staple length, crimp, eto.; all 
these must be.fully investigated before the manu- ® 
facturer’s requirements oan be standardised and the 
wool-breeder informed exactly what the manu- 
facturer’s specifications are. With the view of acoeler- 
ating the investigations considered by the British 
Research Association for the Woollen and Worsted 
Industries, the Empire Marketing Board has granted 
a capital sum of £7000 as well as an annual contribu- 
tion of £2000 to the Association forthe speciflo purpose 
of the study and investigation of wool ‘ quality.’ In 
order that the whole range of investigation may be 
complete, a joint programme of research work has 
«been arranged between the Research Associftion and 
the Animal Breeding Research Department, Univer- 


„sity of Edinburgh, to which the Empire Marketing 


Board is also contributing an addftional grant. 


eBishop on “The 
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THs grant inno way affects the ordinary work of 
British Research Association for the Woollen and 
orsted Industries ; it is made for a specific problem 
to be investigated alongside the research work already 
in hand. In order to carry out the work, sanction 
has been given for the purchase of addiflonal premises 
and the creation of new laboratories for biology, 
biochemistry, colloidal physics, eto., and for the pro- 
vision of, special staff. For the*'full benefit of the 
work en to the Association by the Empire 
Marketing Board? to be obtained, additional support 
for the general programme of research should be forth- 
coming from the trade itself. In order to encourage 
this, the Department of Scientiflo and Industrial 
Research- has agreed to maintain ite grant of £4800 
for the current year, instead of reducing it to £1200, 
as would nosmally have bean done. It now remains 
for the industries themselves to supplement this 
generofis support (based on a careful examination of 
the work that is being carried out) by increasing their 
financial interest in this important and vital section 
of their organisation. 


Tua annual meeting of the British Koological 
Society was held in the New Botanical Department 
of the University of Birmingham on Jan. 7. Dr. E.J. 
Balisbury was elected president, Mr. H. Boyd-Watt, 
vice-president, and the vacancies on the council were 
filled by Prof. A. E. Boyoott and Dr. V. E. L. Anderson. 
The honorary treasurer in presenting the balance sheet 
stated that the Society is now in & better financial 
position than ever before and a further £200 has 
been invested. The honorary secretary reported that 
the council has recommended the preparation of 4 
biological flora of Britam which shall contain such 
information as is available with regard to biological 
features of ecological significance. A scheme pre- 
pared by Dr. Salisbury was approved, and the reoom- 
mendation of the council that Dr. Salisbury should 
act as editor was adopted. Mr. Turrill reported that 
experiments on growing selected plants in various soils 
have been started at Pottern under the direction of a 
sub-committee consisting of Dr. A. W. Hill,- Prof. 
Oliver, Dr. Salisbury, Prof. Tansley, and himself. 
Papers were communicated by Mr. C. 8. Elton on 
“ Animal Communities in the Arotio"; by Mr. W. 
Leach on “ The Vegetation of Bcreee " ; by Miss M. K. 
logical Relationship between 
Some Species of Juncus” ; by Prof. F. W. Oliver on 
“ Early Stages of a Sand-Dune”; by Dr. V. E. L. 
Anderson on '' The Root-Hair in the Soil”; by Dr. 
W. H. Pearsall og “ Michigan Sand-Dunes,” and by 
Prof. Adamson on “The Vegetation of Eastern 
Rhodesia.” 

Iris announced by the Colonial Office that platinum 
has been discovered in Sierra Leone. It was first 
found in May 1926 by the Director of the Gedlogical 
Survey, Major N. R. Junner, and a recent Investigation 
by him indicates that the platinum-bearing area is 
about ffrty square miles in extent, and that the 
deposita, which are alluvial, are likely to be of 
considerable importance. One nugget of platinum. 
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weighing 7-4 gm. (4$ dwt.) was found by “Major 
Junner. This nugget and some of the smaller grains 
of platinum have been preeqnted to the British 
Museum (Natural History), South Kensington. An 
analysis made by the Imperial Institute of the 
platinum shows that it compares very favourably in 
composition with the platmum from the Urals and 
from South Africa. The platinum in Sierra Leone is 
associated with basic igneous rocks resembling those 
of the Bush Veld igneous complex of South Africa in 
which important deposita of platinum metals have 
been found. 


De. E. SopeSpmass is to lecture in London on 
wave mechanics at the invitation of the Royal 
Institution. It has been arranged provisionally that 
the lectures shall be given on Mar. 5, 7, 12, and 14 at 
5.15 ».«. The lectures will be held at the Royal 
Institution, and will be open to the publio. 





APPLICATIONS are invited for the following appoint- 
mente, on or before the dates mentioned :—A head 
of the Chemistry and Industrial Chemistry Depart- 
ment of the Technical College, Cardiff —The Principal, 
Technical College, Oardiff (Jan. 21). An assistant for 
technical records work at the Building Research 
Station, Watford—The Secretary, Department of 
Scientifio and Industrial Research, 16 Old Queen 
Street, S.W.1 (Jan. 21). A city analyst under the 
Leeds Corporation— Town Olerk, 26 Great George 
Street, Leeds (Jan. 25). An assistant at the Low 
Temperature Research Station, Cambridge, for ab-' 
stracting scientific and technical papere on the 
preservation and transport of foodstuffs — The 
Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, S.W.1 (Jan. 20). A 
graduate to undertake and direct research work at 
the Glasgow Royal Cancer Hospital—The Secretary, 
Glasgow Royal Cancer Hospital, 150 Bt. Vincent Street, 
Glasgow.(Jan. 81). Temporary assistant chemists 
ab the Government Laboratory—The Government 
Chemist, Olement’s Inn Pasage, W.O.2 (Jan. 31). A 
professor of civil engineering at the Bengal En- 
gineering College, Sibpur, Bengal—The Secretary to 
the High Commissioner for India, General Depart- 
ment, 42 Grosvenor Gardens, B.W.1 (Feb. 1). A 
secretary of the Royal Sanitary Institate—The Ohair- 
man of Council, Royal Sanitary Institute, 90 Bucking- 
ham Palace Road, S.W.l (Feb. 11). A professor: 
of zoology in the University of Manitoba — The 
Secretary, Board of Governors, University of Manitoba, ` 
Winnipeg, Man., Canada. Test assistants at the Royal . 
Aircraft Establishment for work in connexion with the* 
airworthiness approval of aircraft —T'he Chief Buper- 
intendent, Royal Aircraft Establishment, South 
Farnborough, Hanta (quoting A.232). A junior. 
lecturer at the Port Elizabeth Technical College, 
Bouth Africa, qualifléd to teach elementary mathe- 
matics, science, and trade drawings—Box '' Z.D. 797," 
ojo Deacon’s Advertising Agency, Fenchurch Avenue, 
E.C.8. A junior assistant, with museum training in 
natural history, ab the Hancock Museum, N ewoastle- 
upon-Tyne—The Honorary Secretaries. 
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*ARCHROLOGIGAL Disoovmmrme sy AXROPLANE AT | animals and undertake long, migratigns, keeping ih 
Donaommerag.—In Antiquity for December, Mr. O. G. B. herds. Their i laces are the ioe-drifta 
Orawford describes an interesting series of archmo- | of Jan Mayen, mouth of the te Bea, the Newfound- 
logical discoveries near Dorchester, in Oxfofdshire, due | land ioe and Gulf of 8t. Lawrence, where the 


to Beto pea nen Moi De MEI June Iar È two 
affa à e Royal Air Force, Flight-Lieuts. W. E. 
Purdin and B. T. Hood. The pho phs revealed 


two circles previously entirely unknown, 4 

enclosure having no relation to existing 
field divisions, & semi-circular enclosure, ly 
peobisto rio, & track, either prehistorio or o- 
ritish, forty feet wide—an unusual width—traces of 
several barrows, and a amall circle about twenty fest 
in diameter, consisting of twelve holes which once 
been filled with uprights of stone or wood. The two 
concentric circles first mentioned, it is in to 
note, were partly in two flelds, one under barley, the 
other under beans; but it was only the bean field 
that showed the circles, of which no trace was to be 
seen at all at ground level. In order to test the 
circles and seek evidence of their date, excavations 
were carried out by Mr. Crawford and Mr. R. G. 
Oollingwood in October. Two trenches were cut, the 
first of which found the inner circle. At one end of 
the trench the excavators came on sand at a depth 
of 2 ft. 6 in. through a deposit of reddish-yellow loam. 
At the other end, sand was reached at a depth of no 
leas than 6 ft. 4 in. of brick earth, the silt filling up 
the old ditch. ‘The circle-ditch originally must have 
been not lees than 86 ft. across from lip to lip. The 
seoond trench cut the outer circle at the pomt where 
the crops divided. Hass ore fa brick earth 
oov the sand, and the sides could be seen sloping 
away from the inner lip. Ata of 5 ft. 6 ma 
foot of black stuff re the middle of the ditch. 
Beyond two animal bones and some fragments of bone, 
no finds were made. The dig, as well as the examina- 
tion in detail to which Mr. Crawford has subjected the 
photographs, is a useful demonstration of the value of 
air photographs, and has thrown much light on what 
may be termed the technique of their use in archmo- 
logical discovery. 


Gorma im BomHoon CHLDRAN.—In the recent 
issue of the Annals o Eugenics, Dr. Percy Stocks is 


continuing his e studies on the influence of 
iodine in reducing or preventing the incidence of 
goitre in school children, and in particular of in- 
creasing the rate of wth of school girls in height 
and weight. In oo ration with Miss Mary Karn, 


Wie ee ee ee ae 
Wales the inferences drawn from Swiss and American 
statistics, that there is a positive relationship between. 
the prevalence of thyroid enlargement in children 
and cancer mortality. 


ca deg AND ini RAE UMS Thor Ívorson. 
vis o » 
atao, Watts 1 Becgon, 1087] 
orthern seal fisheries 
with particulars of the biolo 
detailed hi of the seal- . The moet im- 
t seals for the industry are the Greenland or 
seal Phoca greenlandica and the Bladder-noeed 
seal Oystophora cristata, but for the more northern 
fisheries the walrus Trichechus rosmarus, Bearded 
seal Erignathus barbatus and oes seal Phoca 
Jeteda are of distinot significance. ost of the work 
Br ee ore ee eeponuiy the Greenland 


seal, iptions are given of ita breeding places 
and habita, di ation, and the methods oyed 
in catching it. Both of ‘these seals are y sea 
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young are born from early February to Aprile There 
rl as rbd ist ene eee T ich are left 
to fend for themselves very early in the case of the 
Greenland seal and -are before they are 
able to swim. The Bladder-noeed seals, oth male 
and female, on the other hand, defend their young, 
keeping with them for a longer time, and do not fly 
frons tha hunters, who ahoot down whole families at 
one time. The questions asked by the writer with 
regard to the Greenland seal—do individual seals 
keep to one breeding-place throughout their life, do 
all individuals of a group come from & single stock, 
and, finally, the large question of pres®rvation, are 
only partially answered and, as he says, much 
more work is necessary before any answer tan be 
attempted. Researches are needed similar to those 
already made on the fur seals, which present much 
Jeon divinity. breading ne thay do in tha summer and 
on land.) : 


A MrrB ox A Stuxworm PARASTTA.—-Àn interesting 
&ooount of Tyroglyphus muscos, a mite infesting 
Sturmia sericaria, & fly noxious,to the silkworm, is 
given by Dr. Chujiro Sasaki (Journal of the College 
of Agri ial University of Tokyo, vol. 9, 
o. 8, Aug. 1927). Sturmia sericarias passes the 
winter underground as a pupe which is nearly always 
iti by a small mite, Tyroglyphus musos, & 
serious pest to the fly. i ta were under. 
taken to find out w! the mite attacks the silk- 
worm directly. For this purpose specimens were 
introduced imto vessels containing silkworms in 
various af development, and it was found that 
the mite invades poti: popa aod imago; a age 
attacks the silkworm at time of moulting. The 
silkworm gradually becomes weak and sickly loo 
and soon dies. mite attacks various parts o 
the bod ee ey ee ar 
and abdominal legs, which are marked by brownish 
or i Detailed descriptions are given 
of both the male and female mite and of the life- 
history, involving four eodyses with only about 
twenty-four hours on an average in between the 
plos. n It thrives best in dark and damp places, 
and oan live for two days immersed in water, perishing 
under dry oonditions. . 


BrowarAL FaHquawOY.—Bome interesting facta 
UE stomatal distribution in plante from various 
itata, but with reference to woodland forms, e 
have been lished by E. J. Salisbury (PA. Trans. 
Roy. Soo., B, vol 216, pp. 1-65). Stomatal 
frequency in the individual leaf shows variation, 
being greatest where suction force and ogmotio pres- 
sure are greatest, although no general relation between 
stomatal frequency and osmo io proaire 1 Mgana 
other than a parallel response the operation of 
some other factor. Contrary to what traditional inter- 
pretations have taught us to expect, Dr. palbu oe 
stomatal frequency to be higher in sun leaves in 
shade leaves, and higher in the case of planta grown 
under xerophytio conditions than in plante from more 
humid habitata. Comparison between plants grown 
in dry and moist air ively indicates that 
stomatal enoy is mainly dent on the 
humidity of environment. The term ‘stomatal 
index’ is used to denote 100 x B/(E + 8), where S 
denotes number of stomata per unit area, and .E-the 


ð . 
72 ld i 
number of epidermal cells fn the same aree. -By 
of this index it is shown that the proportion of 
atomate found in the epidermis is no greater in sun 
leaves than in, shade leaves, but there is a hi 
positive correlation coefficient between the number of 
stomate and the number of epidermal oells per unit 
area, The differences are all shown to be due to differ- 
enoes ir the growth of the epidermal cells, and the 
consequent difference in spacing of the stomata. It is 
claimed with the exercise of proper precautions 
as to on of leaf examined-and with due regard to 
ita variag chargcter, stomatel oy has an im- 
pa hp ipa signifloance as an indicator of the 
iumidity of environmant. © 


. 

CATALASH AND PLANT Gaowre.—The change in the 
growth of planta in passing from the merely vegetative 
p to the reproductive phase is acoompanied in 

e tissues concerned by a corresponding change in 
Uni e AP. Rope RED iae AN. 108 

niver sity i y taion, No. s 
J. E. Knott gives numerous date to correlate the 
catalase activity of the apical bud of spinach with this 
change in metabolism. the reproductive phase 
begins, catalase activity decreases, but the effect seems 
localised in the one tiseue-and is only slightly evident 
in the leaves. Correlated with this decrease in catalase 
activity, there seems to be a drop in the respiratory 
rate as determined by the evolution of carbon dioxide. 
Yet it seems as if nesy tissue were being formed much 
more rapidly in the flower stalk than in ordinary vege- 
tative growth. One would expect, therefore, & higher 
rate of respiration to provide the requisite a 
This increased respiration may be present, and not 
of a type resulting in the evolution of carbon dioxide 
or associated with catalase formation. In some 
of tissue, catalase seams to be related to total respira- 
tion. Catalase from apple fruit tissue maintains its 
maximum activity after the material has been removed 
bee ne lesa a for ita uction, m 

disappearance of spinach ca is possibly 

to a lower degree of stability. The redponse of 
catalase to nitrogen and carbohydrates is interesting. 
Knott finds that calcium nitrate added to catalase $n 
viro decreases, while asparagin, sucrose, and soluble 
starch increase activity after 24 hours; in vivo the 
effects of those substances are practically the opposite, 
y hea wake of which is a problem still to be solved. 


modification of the Bailey hydrogen electrode 
for m ing the hydro ion concentration of 
liquida which froth readily is deeoribed. 


Porsations or THH EanTE'8 Cruer.—Part 5 of 
vol. 2 (Section 2) of the Jour. Fac. Sct. Imp. Unie., Tokyo, 


is devoted to an interesting by T. Matuzawa on 
pulsa motions in the 's crust, These were 
*notioed long ago by Milne, but tho often studied 


suggested that they are due to Rayleigh waves set 
up at the sea bottom by water waves, caused by wind, 
at the surface of the sea. In Japan they are some- 
times of, considerable magnitude, 0'5 mm. or more, 
and to these the explanation seems 


inapplicable. The paper describes the pulsstions 
observed in Japan, concludes that changes of, 
atmospheric lay the most important 


: part 
in their production. It is suggested that the move- 
mente are probably elastic vibrations of some oscillat- 
ing system proper to the locality of origin. 

*Á CLASSIFICATION OF lawEOUBS Rooxs.—A new 
quantitetive ification of igneous rocks is proposed’ 
by E. T. H , and published with & i 
& University of Publication (Geology Series, 
vol. 1, No. 2, 1927). Four ‘ classes’ based. 
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tages of felspars plus f thoids are plotted 
in four sectors of a circle. Each is divided radially 
into nineteen ‘ ordera’ based the ratios of ortho- 
clase to other fep Finaly, the classes ard 
ordera are divided (by conoentric belta) into seven 
‘ranges’ based on the principle of silica saturation, 
inni with quarts rocks on the outside and 
ending with ‘metal’ rooks on the inside. Any rock 
can ore be placed somewhere in the resulting 
subdivisions, all of which can be represented on a 
single sheet. The arrangement is such that the 
qan tanime mineral composition gives approximately 
chemical composition. This is expreased on the 
chart by contour linea of percentages of the chief 
oxides, and it is claimed that within reasonable 
limits either chamical or mineral composition will 
place a given rook in the same pi -hole. There is 
nothing fundamentally new in the scheme proposed 
except the arrangement, which, however, is Ingenious 
rather than illuminating. : . 
Brruximwous Sawmps or ÁnnmurA.—Part 2 of the 
Report of the Scientific and Industrial Research 
Council of Alberta on the famous bituminous sands of 
that province, by Mesers. K. A. Clark and B. M. Blair, 
has now appeared, following their earlier publication 
on the ooourrenoe of these resources. The problem 
of separation of the bitumen fram the sand is not an 
easy one for large-scale practice, and it has been part 
of the’ policy of the Research Council to devote oon- 
siderable time and money to its solution. This Report 
is to be read as & summary of pro and, in point 
of fact, is & valuable ee owledge are ved 
from comprehensive testing experiment, Bitu- 
minous sands of the kimd described are valuable both 
as raw materials and as sources of bitumén. ‘In the 
latter connexion the chief advan of separation 
are that the market available to bitumen is now 
more extensive than that available to the impregnated 
sand, and that sinoe the freight on the sand 
are much ter than those on the bitumen alone, 
an artificial regtriction to output is thus created. 
Furthermore, the manifold uses of free bitumen give 
to this commodity an advan over its oocurrenoe 
in the crude sand-state, in which form it is only suited 
to the oonstruction of pavements and other wearing 
surfaces, and then only after special treatment. The 
authors describe the well-known hot water separation 
process, but dismiss it in favour of treatment of the 
sand with hot dilute sodium silicate solution agitated 
in exoe of hot water, from which complete separa- 
tion of the sand from the bitumen results. This pro- 
cedure obviously has great practical possibilities, and 
though it is still in an i tal , it would 
seem as if the problem of asphaltic sands were well 
on the way to solution at last. The Report gives much 
detail of both the method and the plant employed in 
the work, and early industrial opmenta are fore- 
shadowed, S 


Tum Barao or X-Ray SrmorRA.—There seems 


-now to be little doubt that the great breadth observed , 


in the lines of a number of X-ray spectra is real, in 
the sense of being atomic, and not instrumental in 
origin, but ite large magnitude, of the order of ten 
times that to be from classical considerations 
of the damping of vibrations, is the more disoon- 
oerting from the fact that the decay of the light from 
i i Cea rays follows the classical laws 
fairly closely. The factors which might come into 
play with radiation of hi cy have been 
reviewed by D. Coster in the Zeitsohrifi für Physik 
of Nov. 18, where he has considered, amongst other 
sce dagliciud POE iy of an apparently simple line 

y an unresolved multiplet or & species 

e 


‘S 
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of band, without, however, coming to any definite 
oonslumon. He has been able to &dduoe some 
evidence that the naturel breadth arises parti 
within the atom, and *has pointed! out a rule whi 
holds for the relatively few lines that have been 
examined, to the effect that the more eccentric an 
electron orbit oo nding to & given energy level, 
the less well defined is a line arising from & transition 
involving that orbit. 





Rapro OnBSHRVATIONS DuRING Toran EÉocLresm.— 
An interesting account of observations made duri 
| o iar oce dL od iven in L' 

lexrique for Bept. 6, by H. B. Jeiptrup A large 
‘tilting frame’ was erected at Nordre in 
Norway, longitude 11° 51’ east of Greenwich, which 
was expen in the centre of the zone of totality. 
The observations were made on signals emitted from 
the Cag Mods for Oslo at Hamar, which oonse- 
quently to travel an ap iable distance in the 
overhead ‘conducting layer.’ The first half of the 
eclipse was observed in favourable circumstances, but 
clouds interfered with the later obeervations. There 
was a large number of sunspots, and the instante at 
which these were eclipsed was accurately known. 
The intensity of the radio signals received from 
Hamar was read acourately by a micro-ammeter. 
There was a sudden increase in the ammeter reading 
at the moment before totality, and this was main- 
tained, with the exception of & few rapid and sudden 
fluctuations, until after the period of totality. The 
arai ray ita maximum reading at the moment 
after totality. The moet obvious explanation is ‘that 
the inorease is merely a night effect produced by the 
lunar shadow on the conductigg layer. The analo 

with the effecte produced by the setting sun on o 

signala is perfect. The mean intensity of the ammeter 

readings on the day of the eclipse was much greater 
_ than on the following day. ever the lunar disc 
covered a sunspot a strong rhythmical disturbance 
was produced. This was very pronounced when the 
sunspot was near the centre of the sun’s meridian 
facing the earth. The moon interrupted oat, the 
radiation proceeding from the sunspot and, after 
the time required for the radiation to travel from the 
moon to the earth, produced & disturbance in the 
waves radiated, and probably therefore in the con- 
duoting layer. There are indications that the moon 
' produces a deviation effect on the rays coming from 
Bun as it approaches it. Henoe at the time of the 
new moon, similar radiophonio effects are probabl 
produced. é : 


Cowpvoriviry or Mornrrgw Grass.—lt has been 
known for many that glass when heated to & 
temperature above 200° O. is sufficiently fluid to act 
as an electrolytic resistance. It is known that the 
passage of the current is due to the motion of the 
sodium in the glass. imenta have proved that 
various metals when as electrodes migrate into 
the glass, which thus becomes curiously marked. 
It is also known to electricians that an excellent aro 
scrape senivecaei ag oy eee 
runs preasure a ciently high frequency. 
Hitherto, however, very little information has bonn 
available with regard to the conduotivity of glass 
when in the molten state. This property of glass is 
discussed in a paper by F. F. 8. B 
M of Glass Technology,on June 2 last and 
recently published. He that when am electro- 
motive foroe'is applied to suitable electrodes im- 
mersed in molten glam, the current which passes 
through the glass between the electrodes rapidly 
diminishes for about a minute and then diminishes 
gradually until the steady state is reached: This is 
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due to a number of bubbles forming in the molten 
glas next the positive electrode.. These bubbles 


are the producta of electrolysis, and. as they gathef 
round electrode Fx y insulate it, thug 
causing the ourrent to fi b the battery 
circuit it is easy to measure the back electromotive 


force due to*the polarisation. With alternating 
currents of ordi frequencies the lerisation 
affecta are much uced, but gas bubbles are stil 
formed. When platinum electrodes are used, the 
passage of the current is’ acoompanied by a oon- 
inuous succession of minute: In order to 
diminish the larisation effecta *and %o enable 
approximate values of the oonduotivfty at various 
temperatures to be measured, the author used high 
a ager currente. In ing resulta with various 
i of glass’ are obtained, the conductivity in- 
creasing 


enormously with the tem The 
resulta are of i in practical work as they 
show & connexion visoosity and ownduotivity, 


and thus indicate the possibility of using recording 
electrical instruments to measure the visooeity*of the 
molten glass-as it flows from the tank. 


Tum Atomic WErGHT OY ANTIMONY FROM DIFFER- 
ant Sounces.—The Ootober iasue of the Journal of 
es Chane «See DUE s papet Dy S T 
Krishnaswami, giving the resulte of a determination 
of the atomic weights of five lea of antimony. 
The m was extracted from stibnite and cervantite 
from ia and Burma and froh Kablbaum’s anti- 
mony trioxide, as the trichloride, which was con- 
verted into the oxide and reduced. Antimony 
tribromide was then prepared in an atmosphere of 
nitrogen and the bromide estimated as silver ide. 
The results ranged from 121-744 to 121:764 and are 
in good agreement with those of other workers in 
recent years. riri o obtained values 

ing from 121: to "374, using antimon; 
Hole Wiferent sources, but his method mec 
according to Krishnaswami, to be more difficult in 
practioe than tbe one outlined above. 


CONBTRUOTION oF Dams.—In the usual types of 
dam—arched and otherwise—employed for power or 
irrigation purposes, provision has to be made for 
running away the surplus water retained during 
flood periods and periods of minimum demand, because 
if the water were simply allowed to run over the sill 
and fall hundreds of feet below, it would seriously 
impair the structure of the dam.  Henoe tunnels, 
derivation canals, eto., have to be arranged for, often 
at great expense. To overcome these difficulties, 
two French engineers, Messrs. Meanager and Veyrier, 
have invented and. patented a new type of arched 
dam which is being tried out in the barrage of the 
Upper Dord: urea WA dio S aon pii 
the direct from the to the lower level, the fall 
is split up into seotions of 30-50 ft. in height by a 
number of partitions forming retaining basins which 
break the force of the water due to the eddying affect 
set up. ‘These partitions are comparatively thm, and 
in oeda to ascertain whether they would stañd up to 
the pressure of the water, experimenta were carried 
out on amall-scale models; and, by using mercury 
as the test liquid, the same effect was obtained as 
would be caused by the high pressure of water on 
the walls of the full-scale dam. Aocording to La 
Nature of Dec. 1, in which the e imentà are 
described, the tests have shown that walls of the 
dam 88 actually design postera & aed d 
bafety of from 4 to 5. e experiments are ju o 
sufficient importance in France to be Supported by 
generous grants from oertain Government dgpart- 
ments. ^ 
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Prize Awards of the Paris Academy of Sciences. ZEE 


LJ 
"AT the annual public meeting of the Paris Academy 


of Scienses the prizes and grants awarded in | Prize to 


1927 were announced aa follows : 
Mathematios—The Franceur Prige to Georges 
Cerf, Joi v ee REA Seen 

Mechanics. — Tho Montyon Prize Dimitri 
Sensaud de Lavaud, for his work on ane steering of 
motor-cars: the Ponoelet Prizé to Henri Vilat, for 
his workg on the mechanics of fluids. 

Astronowy—The Lalande Prize to Vincent Nech- 
ville, for his researches on star streams: the Valx 
Prize to Lucien d’Azambuja, for his work on stm- 

ta, the sadlar prominences, and chromosphere: 
the De Poutécoul&ht-Prise to fimile PAloque; or his 
work on the analytical theory of the movement of the 
Trojan planeta. 
—Tho Gay Prize to Henri Humbert, for 
Jeet Deer and Piers the Tchihatchef Prixe to 
Jean Delacour and Pierre Jabouille, for their orni- 
thological work in Indo-China. 

Navigation.—The prise of six thousand france 
between André Courtier (2500 fr.) for his work on 
pyarogrephical data and the prediction of tides: 

(2500 fr.) for general study of 


ie dynamics 54 or ap tus utilised in marine 
or air navi o Davaux, for his “Cours 
d’ electro Te Plumey Prize (in equal 
parta) piene for memoir on the 


ulverisation and combate of mazout in marine 

oilers, and Marcel Gautier, for his memoir on the 
utilisation of the Diesel motor. 
. Physics—The Gaston Planté Prize to Gabriel 
Foéx, for his work on Taan i the Hébert Prize 
to Pierre Béve, for his work on currenta : 
the Henri de Parville Prize to Paul Girault, for his 
work in electrotechnics : ip geet siena c S E. 
Reboul, for his researches on the radiation of 


gods e sisi ae which an eleotrio Presa dn 


: the Pierson-Perrm Prixe to Fernand 
Ho week, for his work on X-rays with wave-l 
between 14 A. and: 500 A. : the Clément Félix 
to Alexandre Dauvillier, to assist him in his researches 
on X-rays of great wave-length with special reference 
to their biological properties. 

.—The Montyon Prize (Unhealthy Trades) 
to Emile Kohn-Abrest (2500 fr.) for his work on 
aan &nd an honourable mention (1500 fr.) 
Bolanta, for his book, ‘‘ Les eaux uséóeg ” : 
the Tox Jecker Prixe (in parts) between Georges 
Chavannes and André for the whole of heir 
work: the Cahours Foundation to Clément Duval, for 
his work on nitrates : the Houseau Prize to Augustin 
Damiens, for his work on the existence of bromine 


sneralogy 
e Argand, for his work on structural geology, 
his researches on the Pennine Alpe: 
me to Charles Jacob, for the whole 
Rn his pedlogiodl work: the Victor 'Raulin Prize to 
Daguin, to assist in the publication of his 
inire on the geo of northern Morocco: the 
Joseph Labbé Prise to André Demay, for his geo- 
logical work on Pechelbronn petroleum, 
and Huelva. 
xis n. que Deamasiéres Prize to V. Likhité, for 
on researches on the development and 
biol of ae Ascomycetes : the Mon Prize 
$5 Adrien de Virville, for his work in experi- 


emer ee relating to the moeses: the dé 
Ooincy Prize to Pierre B on, for his botanical 
works the Rufz de Lavison to Lucien Plantefol, 
for his biological 
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A and —The Da Gama Machado 
enri Ne e, for his work on the skin’ of 
the ieee: and mammoth: the Savigny Prize to 
Maurice Langeron, for his pathological researches in 
Africa, Crete, and the Eastern iterranean. 
Moedioine and Surgery.—Montyon Prizes to Raoul 
Bonsaude (3500 fr. ibid d his work entitled, ** Traité 
d'endoecopi io, reotosso sigmoidoeocopie " : to Henri 
Carré (25 , for xm ^ Recherches ax parimentaled 
sur une edie neurotrope du chien: la maladie 
dee chiens" : to Constantin Levaditi (2500 fr.), for 
his work entitled ‘‘ L'herpee et le zona, ectodermoses 
neurotropes." Honourable mentions (1500 fr.) to 
Jean Barotte and Achille Urbain, for their memoir 
“ Étude des du cheval et de l'immunité dans 
les teigne : to Jean Verge, for his 
oe researches on & dipthero - variolio 
of birds, and to Christian Zaller, for his 
iene ened neg yor a A citation to Émile Frache, 
for his work, "Les foueta et le mouvement des 
bactéries," and to Gustave Lesbouyries, for his work 
on the tuberculosis of the domestic carnivores 
The Barbier Prixe to André Léri, for his work on 
affections of the bones and articulations: the Bréant 
Prise to Charles Dopter and Paulin Veseaux ae 
peta for their work on epidemio 
Prize to René Herpin, for his den 
researches on the reproduction and development of 
some polyohstal annelids: the Chaussier Prize to 
Edmond End gpd d culti for their b bre -five 
work on Mage study an up o udism 
Pr ue PAR Rano for his 
Mock de ie diesen A Gea ion y 
fet Spenat Prize to Jean Rieux, for his work on. latent 
pum tuberculosis; G: ire Ichok receives an 
bab e mention: the Prize to Jean 
Jacquemart and Charles Clavelin, for their memoir, 
the military health service in times of and of 
war: the Prize to André Charles ume, for 
his work on light radiations in physiology and thera- 


peutiocs. 

Physiology.—The Mont a ar Prize to Louis Merklen, 
for his memoir on the rhythm of the-heart during 
muscular activity, especially when due to games: 
the Pourat Prize to Antoine for his work on 
the mode of flight of birds wi ication to the 
construction of aeroplanes : the Ph ux Prize to 
Mile. Eudoxie Bachrach, for the whole of her work 
in experimentel Physiology, with an honourable 
mention to Maro b for his memoir on glycogen, 
adrenalin, and insulin. 

ee MH on Prize to Jean Gérard, for 
his book on ges of industrial effort. 


Philosophy of Sotence.—The Binoux 
Pre ide as n d 


Works on Soience.—The Henri de Parville Prize to 
Fernand Monpillard (2000 fr.), for his book, '' Macro- 
ph otographie et micro ie" and Mme. 

alentine Allorge-Gatin (1000 fr.) for the '' Diction- 
naire de botanique,” by (the late) Ch. L. Gatin. 

Medals.—The Berthelot medal to Emile . Kohn- 
Abrest, Cláment Duval, and A Damiens. 

General Prises—Tho Grand Prize for Physical 
Sciences to Georges Bohn, for his work in biology and 
comparative physiol the Alhumbert Prize to 


Henri is AR ME r his researches on tribolumm- 
aom 9 Lallemand Prize to André Lwoff, for 

work on the ta in Copepods: the Maujean 
Prize to Tavra Sabouraud, for his work on the 


cure of ringworm : the Petit d'Ormo (Mathe- 
matical Sciences) to Ernest Veesiot, for the whole of 


of the moss Hypnum iriqueirum. | his work : the Petit d’Ormoy Prize (Natural Sciences) 
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to Lucien Cuénot, for his zoological work: the Le 
Conte Prize to Alexandre Yerain, for the whole of his 
work: the Parkin Prize to M. and Mme. Jacques 
‘Eréfouel, for their wofk on oerteig carbon compounds 
and their therapeutic action: the Samtour Prize to 
Stanislas Zaremba, for his work in mathematical 


analysis: the Lonchampt Prize (in equal parts) 
between André Liot, for memoir on the culture 
of the io bacillus in chemically defined media, 


and Michel Machebceuf, for his researches on the rôle 
of nickel and cobalt in animals and on the ph orus 
compounds of the blood : the Wilde Prize to 
Du for the whole of his work : the Gustave Roux 
Prize to Jacques Fromaget, for his geological work in 
Annam: the Thorlet Prize to Adolphe Richard. 
Special Foundations—The Lannelongue Founda- 
tion between Mmes. Cusco and Rück: the Hélène 
Helbronner Prize to Mme. Schrader. 


Anti-Malarial Measures in Europe. 


HE second eral report of the Malaria Com- 
mission of the League of Nations, recently 
published, deals with “ Principles and Methods of 
Anti-malarial measures in Europe." The report is 
divided into three sections. No. 1 gives a summary 
of the Commission’s views on measures for dealing 
with malaria in Europe; No. 2 is entitled '' 
menta for ig Malaria"; and No. 8, ''Pre- 
vention and Control of Malaria.” 
Section 1 is divided into sixteen parts, each followed 
by & short ‘ conclusion’ of some half-dozen lines or 
usually leas. These conclusions represent the ‘average 
opinion’ of the Commission based upon observation 
and consultation in many ee countries. (A 
map of the study tours is provi ) They have an 
un &bout them, very soothing to those 
who have been constantly told but have not entirely 
. believed, that malaria could be, had been, or was 
being eradicated in all kinds of places and under all 


kinds of ing conditions from China to Peru, by 
this or that or other panacea. Here is the first 
shock! ‘When the discovery of the mosquito 


cycle of the parasite was made, ib was almost uni- 
versally believed that & single simple method had 
been put within our grasp, capable of application in 
all malatious districts. Since then nearly three 
decades have and such a method is still to 
seek." But following is still more disturbing. 


it aeos Air pari * anti-malarial cam: ' 18 
chiefly a record o exaggerated expectetions fcllowed 
sooner or later by disappointment and abandonment 
of the work.” 

Whether we agree completely with these estimates 
or not, there can be any doubt in the minds 
of those who have ered over the matter, “that 
the only prospect of real lies in the renewed 
activity in the continuous study of the disease in all 
ita aspects." We wall remaciher the the when it 


tus for 
the automati® inflation of captive oons: the 
Gegner Prize to Francisque Dumont, for hif work in 
peousuy- the Hirn Foundation to René Fabre, for 
ia work relating te fluorescence and ita applications 
iy: analysis aod in biology. the Henn frotas 
Foundation tq Louis de Broglie, for hia work in wave 
mechanics, atomio structure of matter, radiation : 
the Charles Bouchard Fund to Gustave Rappin, for 
his work on cancer and tuberculogis: the Pierre 
Lafitte Prize to Henri Abraham, for the whole of his 
work in radio telegraphy: the Roy-Vanoouloux 
Foundation to A. Bo for his work on cancer. 


was considered hyper-scientific to urge that anti- 
mosquito measures should be confined to killing those 
mosquitoes known to transmit malaria. It waa con- 
sidered to be more ‘ practical’ to destroy all mosquitoes 
in one great holocaust. 

How apse d the idea that it is not always 
necessary to deal with malaria by a method arising 
directly out of the knowledge that the disease is 
transmitted by mosquitoes, and how the advise 
that “the treatment of malaris-infeoted persons is 
one of the most important measures even from the 
point of view of prevention." 

The subject of 'Boniflcation' is discussed at 
length. The Italians do not regard large bonifications 
as an anti-mi ito measure, and they know that 
such a bonification may increase the abundance of 
Anopheles in the area reclaimed; but bonification 
means & better standard of life, and when that is 
attained, malaria tends, more or lees quickly, to lose 
ita importance as a cause of sickness or death. Ib 
would take too long to argue here that bonification 
PAA Doa TO oaan a eee ot ales 
from England. SBonification, ion, is perhaps 
the fundamental factor in anti-malarial measures. 
The anti-malarial factor in general schemes of boni- 
floation is the in the oonditions of life of the 
inhabitants. It has been said that “ Le remède du 
paludisme est dans la marmite.” It certainly lies in 
the schools. We weloome this report as & sane 
corrective to the claims that are often 
made for this or that anti-malarial measure. The third 
portion of the report discusses various anti-malarial 
and anti- ito measures, such as the use of quinine 
and larvicides such as Paris green and liqnid 

This second rb is as sti ing as the firste 

rb issued in 1036. A un d by Lieut.- 
Col. B. P. James will be found in the British Medioal 
Journal for Aug. 27, 1927. 





Stereoscopic Photographs of Crystal-Structure Models. "E 


AVERY handy little folding stereoscope has been 
Placed on the market by Messrs. Adam 
Hilger, Ltd., under the name of a ‘ camerascope,’ 
together with & series of double (stereoscopic) photo- 
bs of orystal-structure models, the 
irection of Sir William and 
illustrate the more striking 
of the X-ray analysis of arystals.” Both the instru- 
ment, when ite three hinged parts are folded 
(the two outer ones upon the middle basal ,and 
the forty-one cards on each of which a complementary 
stereoscopic pair of photographs is prin fit neatly 
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into a cardboard box so small (5 in. x 4 in. x 1} in.) as 
to go conveniently into the coat pocket. As regards 
the instrument itself, the front plate of the three thin 
metallió (blackened ) , which is weir pe upright 
at right angles to the part when unfolded, garries 
the two io lenses, and has a hole of suitable ` 
shape and size cut out of it to admit the nose; while 
the ing back-plate, also i whén 
opened Ou Rer erage sad ig eed wi suitable 
grooves retaining guides for the reception of an: 
one ile putres de wt aed) rushed 
gize. 
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On placing one of the cárda $n position, and bringing 
the instrument so close to the face that the lenses are 
dlose to the eyes, ane sees the model of same orystal- 

oro , or an instrument (X-ray spectro- 
scope, for example)—whateveritisthatis photographed 
on the card. ing out in the three dimensions of 
8 , a8 if one were looking at the aotu&l object itself. 
ners os spectacles are recommended, and 
will find it necessary, to retain them, kie errori 
of the lenses is arranged for, the focus provided being 


that for formal vision. : 
Of the forty-one cards lied, thirty-five are 
Btereoecopib par? of pho phe of models, represent- 


i the orystal stru of the more important 

ces which have been satisfactorily analysed by 
means of the X-ray spectrometer or spectro h. 
Among them are rocksalt, fluorspar, diamond, sino 
blende, iron pyrites, spinel, calcite, aragonite, ruby or 


sapphire, graphite, ice, quarts, barytes, beryl, ohrygo-. 
ELT gra c 


lithiufn potassium sulphate, oseium chloride, 
naphthalene, tertario acid, and racemic acid. Among 
the reft ‘are stereoscopic photographs of the Bragg 
X-ray meter, and of the X-ray sportrograp 
of Dr. Müller, the latter as arranged in three different 
ways, for the Debye powder method, the Bragg 
method, and the Laue and rotating orystal methods. 
This use of stereoscopic pictures to represent 
objecta, and in icular models of structure, 
in relief in the three spatial directions, which is the 
next best thing to sesing the objects themselves, is not 
new. Prof. P. von Groth, the veteran orystallographer 


of Munich, in 1921 issued with his book on orystallo-' 


graphy (‘‘ Elemente der physikalischen und chemi- 
schen rystaltogrephio ”) just such a series, twenty-five 
in number, of stereoscopic picture cards, a little 

than those issued by Messrs. ; ed in oon- 
venient kets on the inside of the front and back 
covers of the book. These Groth photographs can be 


used quite well with Meaars. 8 little , 
poa gossip Ar ane oe to 
t the stage, by ing away uous i 
the photographs ipis: f pang only very slightly 
than. Qhá Hiluer onee, do a Btereosoope of 
standard sire. 
The instrument is wonderfully effective, and 


ahould prove both useful and instructive to all who 
endeavour to follow the resulta of X-ray orystal 
nae es but have not the immediate opportunity at 
of seeing the actual models or instrumente 
themselves. A. E. H Turron. 





University and Educational Intelligence. 
Hunr—Mr. T. R. Ferens has given a further sum, 


of £22,500, to the newly established University College. 
*'l'his bringa Mr. Fefens' gifts to the College to about 
£300,000: He has that £20,000 of his latest 


benefaction should be set aside for endowing a chair. 
The foundation stone of ‘the new buildings will be 
laid on A: 28, when the Duke and Duohe of York 
will visit Hull. 
Mr. A. C. Hardy, zoologist to the recent Discovery 
ition to the Antarctic, will be the first professor 
of zoology at the University Oollege. : 





Tus first emsorship of Le a of fuel 
braleum coal) ata school has 
created at Freiberg in Saxony. The occupant 


ia to be Dr. Otto Btutzer, who has also been elected 
directorfof the new fuel institute at the School of 
Mines. . 
Tug annual rb for 1926-27 of the Battersea 
Polytechnic, of w Mr. Q. F. O'Riordan, formerly 
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principal of the Leicester College of Technology, is 
now principal, shows that the total enrolment dusng 
the session was 8019. of whom 449 were full-time 
students, includi 280 (the fiighest enrolment fer 
many years) in-the Training College of Domestic 
Science Teachers. The number of studente pre- 
paring for unrv: degrees was 219, and the number 
of sow obtal was 37, including two Ph.D. and 
two M.Sc. degrees. A substantial amount of research 
work was done by the staff and students. 


. Frox the Hokkaido Imperial University of Japan 
we have received & volume published to commemorate 
the fiftieth anniversary of the foun: of the Sapporo 
Agricultural College in which the University had 
ita origin. The coll was established under the 
idance of Dr. W. "f clark, of the Massachusetts 
tate icdltural College, who came over from 
America 1n 1876 for the purpose, and for eight months 
odritrolléd its administration. For some years the 
college remained under American tutelage, but b 
1883 all forei guidénss had Bes diseased with 
‘and the professors were all Japanese. The Uni- 
who shaped ita baginbings is gratefully rooognisod, 
who ped its innings is y recognised, 
and the memory of Dr. Clark, in particular, is cherished. 
with enthusiasm. It is noteworthy that his influence 
was strongly tinctured with religion. He introduced 
the Bible as a medium of literary and ethical instruo- 
tion, and conducted daily religious exercises. The 
University comprises now schools of agriculture and, 
forestry, medicine, technology, and fishery; ite 
instructional staff numbers , ita student enrolment 
exceeds 2000, its farms cover 15,000 acres, it has 
245,000 acres of a forest lands, and ite 
b t exceeds three ion yen. With the exception 
of instructors in Enghsh (all from the United 
States) and two m German, the staff is exclusively 
Japanese. 

Ex “ Universities in the United States’ (University 
of London Press, price 2s.), Dr. Edwin Deller, 
Academic Registrar of the University of London, 
describes impressions received in the course of a throe- 
months’ tour in the spring of 1926 undertaken by him 
at the request of the Laura Rockefeller 
Memorial trustees. His tour embraced institutions in 
the east and middle west and in California. His 
dominant impreasions are concerned with the process 
of popularisation which has been such a marked 
feature of the recent history of university education 
in America. The difficulties involved in dealing with 
the vast multitude of students who come up imper- 
fectly prepared and with no clear objective in mind 
are, he found, being faced with admirable oo 
en , and resource. is was maoh sürudk by she 
combination of stimulating faith in the universities, 
with frank recognition of their shortoomings and 
anxi to trace these to their sources. He found a 

desire to learn from and ‘profit by the ex- 
perience of other countries. The strongest feature of 
the American university is the provision for the 
graduate student. This has already hel to 
establish the prestige of America in universities in 
other countries, promises even greater develop- 
ments in the near future. In this connexion attention 
is directed to the tendency observable in some quarters 
to regard the education of the undergraduate as a task 
unworthy of the energies po & t university. 
English experienoe i er pointe out, 
that to bear their best fruit und uate and 
studies flourish best ther, but conditions 
are more favourable in the United States for the 
iment of limiting the activities of some univer- 
sities to graduate wor 


- 
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“ i - by terrorising rather than by amusing. Both their 
*Calendar of Customs and Festivals. attire and the feeling they aim at inspiring woulg 
e š relate them to the awestriking powers of Nature, latar 


January 18. : 
. EPIPHANY AND OTHER OBSHRVANOSS OF THH GREEK 
Crurnos.—As the Greek Church retams the Old Style 
Calendar, Epiphany falls twelve days later than in- 
western Europe. It is a festival held in great regard 
throughout the rock Church ; but m Rumania the 
i of Jesus Christ is celebrated with special 
selemmty as one of the most important feasts of the 
year. It i to be noted that in both ecclesiastical 
ritual and in popular custom, the observances of this 
day involve a ceremonial connected with water. In 
Bukarest, after the Church service a solemn 
in which the royal family takes part, is to the 
River Dambovitza, where, after a service, a gold and 
enamelled croee is thrown into the river. Men stand- 
ing by, strip to the elaborately embroidered 
shirts which form & characteristic part of the gala 
national costume, jump into the river, and the 
one who retrieves the oroee receives a present from 
the king. ` 
In Constantinople a similar ion of di ies 
of the Greek Church goes to ‘‘bleas the waters of the 
Bosporus," and a smmilar religious or semi-religious 
ceremonial is observed in southern Greece, where it 
is known as “diving for the croas.” Some light is 
thrown upon the custom when the immersion is 
involuntary, as in Macedonia, where it is the custom 
to thrust someone into the water—a river, the sea, 
or evén a pond or well, the victim receiving a reward 
for his immersion. On emerging from the water he 
should sprinkle as many of pe bystanders as pos- 
aoe drops of water. e reward is spent on & 
is popular custom 


a remote origin in & 


propitiatory offermg to the spirit of the waters, while 
^ sprinkling 


the bystanders with the drops of water is 
in keeping with the belief in the special ‘healing 
efficacy ' of the water at this time of the year. Hence 
also the general desire for baptaam at this season. In 
the Ethiopian Church, all baptisms of the year were 
reserved for this day. In Rumania, where it is also 
a specally favoured day for baptism, children 
baptised at the same time are known as ‘ brethren of 
the cross,’ and throughout their lives stand in a 
specially intimate relation one to another. Should 
one be dying, unless his ‘ brother ’-is chained to hm 
and solemnly released by a third person, the ‘ brother’ 
will also er an early death. 

Eprrnany m MACHDONIA,—Here the twelve days 
leading up to Epiphany are & period when magical 
influences are ee potent. On the eve of 

iphany & eral cleaning of the house takes 
p and the nahea which hove ban allowed (o 
accumulate on the hearth are cleared away. With 
these go the evil influences lurking m the house, and 
eg x ially e ru pair emis fiends rei night, 
of human form by s ese bet would a 
to be related to the aepo ND. is 
celebrated while they are about. They may perhaps 
be aredited, therefore, with similar powers to those 
of the witch who, by ‘tying knots,’ may cause 
Impotence and render “marriage unfavourable at 


January 19. (O 5. January 7.)* 

Faast or 81. Jon" tHE PREOURSOB AND BAPTIBT.— 
This festival is observed in the Balkans (Macedonia) 
by a custom analogous to the carnival customs oele- 
brated later in e Parties of old men 
dreased m goat’s akin or old clothes, and girb with 


chains of bells, parade the streets collecting money 
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` 


symbolised by Pan and his attendamta. Milder in 
form and character are the ‘ precursors,’ each heading 


a band.of eigpt or ten men, who go from house to 
house, and are ed at loaded lea. ey then 
take away everything they have not already ed. 


in skins and bottles carried for tham by boys. In 
return for their eftertainment, the leadeg impro- 
Quen Pighly, culopiption nang aa: geen: Diener: oM 
amily. . *» 

In Rumania, on the night of Jan. 8 (0.8.), boys 
obtain from the priest the aspergil, pii ae 
of basil (a peculiarly ‘holy’ plant in belief), 
used that morning in the Hoiphany ceremonial of 
scattering holy water after the service on by- 
standers outside’ the church. They then to 
visit the houses of the village, and member 
of the household is whirled round and round. On 
the next morni Jan., 7, they stand at the door of 
the church and do the same to each one of the oon- 
gregation, as well as the priest, as they enter. Beyond 
attributing it to a poean origin, no explanation has 
been offered for is custom, but as the solemn 
canticle of the Epiphany ceremony is sung on enter- 
ing each house, it is clearly an attempt to extend the 

ifying influence to member of the community, 
while the whirling round has all the appearance of a 
fertility custom. 


January 21. 

Sr. AGNES, Roman VIBGIN AND MARTYR, whose 
chastity- was miraculously preserved against all 
assault, when consi to the stews Of Rome on her 
refusal to e son of the prefect. He, being 
riu dead for his ay on her, was feline to 
ife by her pra . By popular clamour she was 
condemned. to the flames Ba witch, but when they 
refused to consume her she was beheaded on the pyre. 
Eight days after her martyrdom she appeared to her 
parents in a company of virgins with a lamb by her 
side. Hence the is her symbol, and each year 
in the Basilica to her memory at Rome twin lamba 
are blessed, and from their wool the pallium of the 
archbishops is woven. 

In view of the bi oy or M E - 
ing that in ular belief her festival, or rather the 
eve of her festival, should be associated with divina- 
tion in relation to marriage. Burton, in his “ Anatomy 
of Melancholy,” speaks of maids fasting on St. es 
Eve, and Aubrey gives directions how by stioki 
pins in a sleeve to the accompaniment of paternoaters, 
& dream of the future er in marnage may be 
obtained. The belief was generally prevalent through- 
out d. A ritual was observed and an invoca- 
tion ad to Bt. before-retiring. Certain 
precautions had to be o suah as that no man 
should kiss the inquirer on that day, and she should 
wear a clean white shift. In Scotland the custom 
was that a number of those ing to knew ther 
future husband or wife met st mi t. Each pro- 
ceeded alone to a certain cornfield, and threw in some 
grain, repeatmg a verse invoking the saint. That 
night the samt granted him or her & vision of the 
future partner in & mirror. 

. . 
January 22. 

Sr. Vincawt’s Day.—One of the numerous days 
at about this time of the year associated with*weather 
lore. The return of sprmg was a matter of special 
moment to an agri or pastoral community. 
Hence the exhortation to ''remember if thé sun 
ghine on this day.” 
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^ Societies and Academies. 
è " CAXBRIDGB. 


Philosophical Society, Dec. 5.—W. H. Mills and 
K. A. C. Elliott: Molecular diaeymmetry dependent 
on restajcted rotation about a single linking. The 
optically active forms of fik a is a hareg nee: 
naphthylglycine. The ordinary griteria which enable 
the existence of molecular di in a com- 
pound to,be predicted from ita formula do 
not indicate that perididerivatives of naphthalene of 
the type C Ra abodld be obtainable "id 
* NNO 
ensntiomorphous modiflcations. It has proved pos- 
Bible to demonstrate experimentally that this type of 
dissymmetry actually existe in the benzenesulphonyl 
derivative of 8-nitro-1-naphthylglycine.—F. G. Mann: 
Note on the ion of the tetrammino-platinous 
Sg p rs The uniplanar ion was first allotted 
to tetrammino-platinous complex by Werner in 
order to explain the existence of two forms of diahloro- 
diammino-platinum [Ol,Pt(NH,),].  Reihle and 
Nestle, however, consi these two forms to be not 
isomeric but polymeric, and assign the tetrahedral 
configuration to the plátinous complex. It seems 
highly probable that certain complex platinous salts 
have the tetrahedral ion, that the con- 
figuration of any pafticular complex salt is determined 
mainly by the nature of the co-ordinating groupe. 


CoPHNXHAGHN., 


i be Danish Academy of Science and Letters, Nov. 
.—-P. O. Pedersen: Composition, , tempera- 
ture, and electrical arity red at high 
altitudes in the light of radio-wave propagation. 

Nov. 18.—Niels Bohr: The quantum p and 
the recent development of atomic theory. The 
dualiam which characterises the formulation of the 
tum theory has received much illumination 
the recent great progress of atomic theory. 

In the present state of science, this dualism wo 
seam unavoidable and may be ed as a direct 


reson of the fundamental limitation of the 
ordi penap iplæ of classical physics postulated by 
the quantum theory. 

Dec. 2.—Johs. Lindhard: The elasticity of skeletal 
muscles. Experiments show that the coefficient of 
elasticity decreases when the muscle is stimulated. 


GmsavA. 


Society of Physics and Natural History, Nov. 3.— 
R. Wavre: The h eous fluid mass in rotation 
and geodesy. The author demonstrates that Stokes’s 
theorem relating to the Newtonian potential of & 
heterogeneous fluid mass in relative Trium 
Uu = P(S,.0=0, M) can be extended to all cases 
where the angular velocity is a function of the dis- 
tance from the axis, that is to say, to any planet of 
which the layers of density are horizontal at 
each point.—W. H. Schopfer: Physioo-chemical re- 
searches on some of - and salt-water 
fishes. The experiments show that the parasites 
studied have a A very near that of the intestinal 
liquid of their host and also of that of the internal 
medium of the latter.—L. Duparc, E. Molly, and A. 
Borlox f Birbirite, a new rock. The authors have 
found in Abyssinia and in Serbia a quartz rock con- 

ining on the average 90 per cent. of silica, composed. 
of of , Sometimes spherolitic, covered 


ith a mass formed of quarta grains and isotropic | 
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material—_M. Gysin and L. Duparc: The phen 
of magmatic and seco Uralitisation. Br. nee 


diorites of the nortpern Ural show a tic tranp- 
formation of pyroxene into brown hornblende and a 


secon: transformation of the latter into a blue 
amphibole.—A. Schidlof : The geometrical representa- 
tion of the mass of a material point in a universe of 
five dimensions. The author indicates a metrical 
interpretation of the great difference which existe’ 
between the mass of the proton and that of the 
electron.— Raoul Pictet: i tal demonstra- 
tion of the tial of the . Its consequences 
in the physical theory of the properties of vapours 
and gases. The author completes the account of the 
subject given in the meeting of Oct. 20. 

Nov. 17.—G. Tiercy: A new method for determin- 
ing the form of the light curve of & variable star. 
The author measures on a photo hic plate the 
lengths of the spectra and the widths of the lines. 
These two ibudes are connected by a simple 
relation which allows of the construction of the light 
curve of a variable star.— A. Brun: The augite and 
chrysolite of Stromboli. The augites of Stromboli lend 
themselves um cr yaetinerenbio measurements if the 
surface ig o b immersing for some seconds in 
hydroftuoric acid. contain as inclusions chry- 
solites of small dimensions not permitting of exact 
measurement.—A. Brun: Change of the eters 
of magmatic augite. If the edge (011) (011) is taken 
for the axis of z, y and z ining the same, the 
law of Bravais is Sorapletels- verted (the law oon- 
necting the frequency of the faces and their reticu- 
lar density) .— Gr. Gutxeit: A oolour reaction of 
the vitasterins. A switable solution of antimony 
trichloride and hydroxylamine hydrochloride allows 
a colorimetric ok paren of the Leeper ant =o ap 

to permit of a separate estimation e A an 

5 factors.—L. Duparc and E. Molly: An Abyssinian 
augitite. This rock contains augite and magnetite aa 
phenoorystals in a vitreous mass with grains of mag- 
netite and microlites of augite. It contains 42 

cent. of silioa.—HE. Briner and A. Van der Wijk: e 
effect of moisture on the idation of oxide of 
nitrogen. Experiments e with the reactions am- 
monis and hydrochlorio anid, h; and chlorine, 
oxide of nitrogen and chlorine, propylene and bromine, 
appear to show that the action of moisture is i 

exerted in the ese of rae polar compounds. 
—R. Wavre: A formula for geodesy. Suppoe- 
ing, in a fluid star m ent movement of rotation, 
layers of equal density normal at each point to the 
field of gravity, the mean curvature of the surface 
at & point can be determined by means of the formula 


i ¥ -og T AÀAQ- 4rep. 


—-R. Pictet: A gas oyole transforming into energy the 
whole of the heat furnished to the cyole. According 
to the author, it should be possible to realise with the 


aid of a gas a cycle ishing the total transformation 
Qf this hast ciilised nio ical work. 


Roma. 


Royal National Academy of the Lincei. Com- 
munications received during the vacation.—A. L. 
Herrera: Thermotropiam and constants of the ool- 
poids. Like mobile célis and microscopic organisms, 
oolpoids exhibit positive thermotropiam, this effect 
being due to increase in the osmosis, and to increased 
intensity of the currents on the membrane and of the 
chemical reactions on the heated side. Moreover, as 
regards their movements, colpoids are subject to 
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The of lactose increases the oamotic preasure : i ; 
and ‘determines the formation of enormous eolpoida, ..Official Publications Received. : 
whjch have the eof horse-shges and imbibe at Barm - n 
their extremitieg.—L. Petri: investigations Leeds University. to the Worshipful pany of Oloth- 
on the Application of fluoroscopic analysis to normal E of the diy ot Tondon ot wen Advi ee on the 
and pathogenic vegetable tissues. Contrary to the | during the Beamon 198-17. Pp 14 (Leeda) i 
indioetions of earlier experimenta, the alcoholic extract Journal of the Royal Mi Yol, 53, No. 
of chlorophyll, carotin, and damen obtained | 94 Qstober. Ip LM. on eae wile i eed 
from leaves killed by boiling water, ys contains | H. Tonks, Vol J, Paràl, 1025-6. Pp 02. (Manchester.) Tx 64. 
part of the photo-luminescent i lent. The dis " 
properties of substance show t it must be T" rege. uis x tar . 


Placed among the glucosides.—R. Caccioppoli: Quad- 
rature of plane and curved surfaces.—G. Supino: 
Influence of perforations on the elasticity of a plate. 
— V. Ronchi: Distortion : 
&n old experiment.—F. Ruda: lanstion of the 
‘green ray.’. Julius has explained the observed long 
duration of the so-called rey, in comparison 
with the theoretical duration, by assuming in 
the neighbourhood of the horizon, the atmosphere 
exhibita anomalous dispersion of the sun's light for 
the waves comprised between Fraunhofer’s lines 
BH (526-9744) and F (486-06 pa"). A oo uence of 
is assumption would be a sensible difference 
between the index of refraction of air devoid of, or 
poor in, ions and that of air rich in ions. The 
&uthor's experimenta fail to reveal any such difference. 
—-M. L. Pagliarulo: Further researches on natural rote- 
tory and refractive dispersion. The rotatory dis- 
ion of monoisoamyl aspartate is distinctly anoma- 

ous and of the same type as that of monoethyl 
aspartate. Between the rotatory dnd refractive 


& new in ion of 


dispersions there existe a close relationship, which ia 
not evident from the dispersign curves themselves, 
but is made manifest by ing the finite differ- 


encea of the indices for successive wave-length 
intervals and representing these graphically.—G. 
Mezzadroli and G Gardano: The formation of form- 
‘aldehyde and by the action of ultra-violet 
Tays on alkali and alkaline cacti bicarbonates. These 
bicarbonates are decomposed by ultra-violet rays with 
velocities which are greatest for the caloium, and 
least for the sodium salt. The amount of aldehyde 
obtained is ter from ammonium bicarbonate 

from the i ‘bicarbonates, but the greatest yield 
of formaldehyde is furnished by caloium bicarbonate. 
—Ll. Fernandes: Investigations on sulpho-salts. 
(4) Certain derivatives of a hypothetical thioaoquio 
acid. Various methods of ion are available 
for obtaini perasulphomol tea of the form 
[Ha oS dn; which are the sulphur analogues of 
the paramolybdates. The ammonium compound 
decomposes readily, but is stable in the presence of 
ammonis.—B. Monterosso :' imi observa- 
tions on the biology of the Bey saree fl (Walck) 
(Areness, verw, Sicartide).—A. Busacca : Histological 
changes encountered in the naphthalene cataract 
when the e fibres are examined in a sur- 
viving oondition. The first alterations in the 
crystalline fibres with animals to which naphthalene 
has been administered orally are intra-cytoplasmic 
and consist in the disappearance of the more refrac- 
tive cps in the cytoplasm of the more peripheral 
fibres. eee droplets increase in number until they 
occupy the whole fibre, the chondroma at the same 
time breaking up and disa ing. The changes 
afterwards extend to the inper res.—G. Testi 
Dragone: Contribution to the study of the fluor- 
escence of chlorochrome in ultra-violet rays. When 
exposed to the influence of ultra-violet rays, chloro- 
chrome exhibits a red fluorescence of various grads- 
tions. This fluorescence is obtained $n vitro only when 
the chlorochrome is in solution, but it is visible in 
the living chloroplasts. : 
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xa ics tie Pe Contributions -tha Biology of Uis Sues Arehi- 


pelago jacent 

the United States Fisheries Steamer Albatross during 
Mrpediton, 1907-1910. Part 1: The dandas. By Tperdor Mortensen. 
Pp. {i+ 248-812+-plates 48-60. (Washington, D.O, : 

Offies.) 45 canta, 


Department of Commerces: U.B Coast and Geodetie Burray. Special 
Pubheston Mo 184: Geodeto operations in the United States, January 
1, 10H, to Deoember 31, 1938. port to the Bection of Geodesy of ths 
International Geoletic and yoos! Union, Interns tional 
Oounsil.) By Willem Bows. JiM (Washingtont. : 


Govern- 
mant Ponting Office.) 
e 
CATALOGUES, XTO. 
Calendar for 1098. (London: British Musan gehen | 
Calendar for 19022. : The Chomwoal T. Jowrnal and 


E A 
) for 1918. (Nowossile-on-Tyne: O, À. Parsons and Oo , Ltd.) 





Diary of Societies. 
SATURDAY, JaAxvuARY4. 
Barrun Psroworoo: Boocarr Royal Anthropologiatl Institute), 
Mye wae of.the Menstrual Cyole on 


at &—Dr. O. B. Myers: 
Muscular and Mental Hfficency. carried out on 
by B. OQ. M. Bowton 


and Dr O. B. Myerz)—J. W. Oor: Mechamoel Aptitode: Its Exist- 


enos and Measurement. 
Drertrorios oy MEORAWIOAL Morgrwxxe Branch) (at Bristol). — 
Engine (Thomes Lowe Gray 


Prot O. J.-Hawkes: The Manne 
Lecture) 
MONDAY, Jawvarr 10. 


Vioronia IxzrrrUTR (ab Centre] Hall, Westminster), as 430.—Dr. W. 
Ball Dawson, Tho New Testament Mra in bps eae of Erophicy. 
BovaL GroozaruicAL Boormrt (at Lowther Lodge) at 5.—G. Leos : 


RovAL Oonnsqm or Burcrows or ExeLAND, as 6.—Srr Arthur Keith. A 
Hrperimants of Growth and Graftng, and the 
Interpretation of hus Resulta in the Light of Modern Dissovertes. 
RarLwaY OLUB (at 2$ Tothill Street, 8. W.), at 7.80. —Iaent.-Ool W. B. 
. Mansfield : Timetables, Old and New. 
Royva Bocumr or Agra, at 8&—Dr. A. H. Dunstan: The Bcentitc 


Foanda&on of the Belning of Eetroimm tor Lecture) (I ). 
OsmmuicAL Drpusrer OLU», at & —J. Hill: City Churches. 
t Gynwoology 


HUXTERIAX OY at 9.—Dr. E Xely 
l Byening), as 9.15.—Dr. Jane 


Section) (at Engineers’ 
Olub, Goveatry Street).—O. Tullberg : of Window D. 

Lasttrors or Barwruxo (London Section) (ab Obaring Orows Ho —-J. 
Stewart: Maltng Barleys of 1927. 

Umrvxsarrr or Brawuronaw Onmxodcan Soomry (at Birmingham Uni- 
yvermty).— Prof. W. N. Haworth : Presxiential 


TUESDAY, Jawuary 1T. 


Borat lasrrrorioxw or Gaxar Bmrrarx, ab 5 15.—P. R. Coursey : The 
t of Dialectries for Mlectrical Oondensers (I. 

Borax SrATINUCAL Boctmrr (ab Royal Society of Arta) at 6.16. 

HRorar Boomsrr or Mepicorm, at 5,80 —General M. 

Ixzrirurl0x Ow ELacreicaL Moronraces (Best Mid 


(Bon: 
) at T.—Dr. T. Slater Price: A Résumé of Recent 


Technical G 
Wark on the of Adsorbed Ions on the Photo-senmtirity of the 
Biver Heifdes, 

lxsrrruT: or (Wolverhampton Oentre) (at 


at 7.390.—H. Watson: 


and Sparking RI 
Sommer „or, Surman, emer (Bonth We Berti) (ei moda 
, Cardiff), ab T 80 —J. e: Vi 
itia, Mis Coast or Nxcuxrwas 


Hun, OmmuicAL axp Exorsxszixo Soormrr (at Photographie Soamty’s 
Rooms, G Bireet, Hull), at T.45.—TF. f Peek: Hydro-electrio 
Derelo eat in Brae, . 

Brrr or Purcosormioat, Beoprzs (fi Royal Society of Arta) 
ai $15.—Dr. Q. D. Broad: Main Problems of Mthics. 


80 ME" i 


RoraL AxrHBoFOLOGIGAL lxsrrruTÉ, aš 8.90.— Prot R. H. Gate: 
srindwn 


Am Oroes in Canada. 
Section) (at Caledonian Station Hotel, 


e Dxarirurs or Baxword (Bootush 
e Edinburgh) —O. Hanken and J. B. : Burf&oe of Yeast as a Factor 
oer: Poturite, a New Mineral 


in Fermentanon, 
mon in Bntash Guiana —Dr. 
E V. Busworth . A Simple and Accurate Oonstagt- Volume knometer 
for Bpee:flo Granity Determination —W. Camp Smith : The Optical 
non of Labradorite from County Down (ireland) determined 
by thd Federov Method, 





WEDNESDAY, Jaugary 18, 


Booirry @r Grass Trcxxorogr (at College of Technology, Manchester), 
at 290.-—W. W. Warren: renes col gres or lim meea 


—P. Aut (base on s Paper by Prot. W E. B. Tarner): The Menn- 
facture aka so of Glasshouse Pots —Prof. W. E 8. Turner: The 
Refining of Gl. 


B . 

HoraL OoLLmGx or Sozomows or ExoLAXp, at 5 —Sir Arthur Keith: 
The Growth of@aring Tissues under Experimental Conditaons and the 
Bearing of the Knowledge thus obtained on Abnormal! Growth of the 
Human Body. ` 

Nawoouxx Soorery rox THE Srupy or THE History or Hworxwaxrxo 
AWD TkOHNOLOGY (at 17 Fleet Street), at 5.80 —Eng.-Oapt. B C. 
Bumuth. Bome os in Early Ocean m Mavigation 

IwywrirUTIOM gi iL Hwonrmmees (Btudenta' Moeting), at 6 $0 —H. A. 
Roed. ADP oes for Handling Goods in Porta and Docks (Yernon- 
Hm oocuit Lecture) 

Dosrrwtiow or HusoreicaL MosoDeOREXS (South Miland Oentre) (at 
Birmingham Untrermty), at T.—W. Hllerd-Btyles: Large Eleohic 
Baking Ovens 

lwsrITUTE OF METALS (Swansee Locoal Section) (at Thomas’ Cafe, Swan- 
= M 7.—W. T. Griffitha: Bome Interesting Properties of Alloys of 

H 

Iwwrrruriow or HL-»o0TR10AL Exo. (Sheffield Sub-Oent a) (ab Royal 
visone Hotel, Sheffield), at 7.30.—G H Taylor: Blectre Fu neons 
m urgy- 

MaAxauzgsreR ÜcoaRaruidaL Bocinry (at 16 Bk Mary's Paso Man- 
oe T.80.—L. M Butterworth’ The Lan ire Glass ustry 

nre 

Royan MrrronoLocioar Boorery, at 7.80 —Annnal General Moeting, at 
7 40 —Presentataon of Symons Medal to Prof. H H 1 —Prof. 
H. Hergssell: The Observation of Olouds with Special erence to 
The Safety of Aviation,—Sir Gubert T Walker: World Weather 

Maascrsive AQUARIUM BOCLETT ee Falkland Road, Egremont) at 7 $0 
—HRev.O H Y. Kendall, The por uatio Molluscs 

( Meet et 8—Dr. J. A 
Murray : Btannng and Structure (Presidential Address). 

Bovín or Barrun at 8.—H. M. Pletcher: 
Arehiteotuie of Provineis] France (Lecture). ii 
n Bocuarr or Axrw, at 8.—4À. H. Barker: Methods of Radiant 

eating, . 

HxroxoLooraAL Boousry (Annual eid at 8. 

Foux-Loxs Socrery (at University College), a$ 8&.—Airs. F. Ayseough: A 
Calendar of Ohinese Household Customs 

ÉELEOTROPLATERS' AXD Daposrrogs’ TECHAIOAL BSoorrTY (ab Northampton 
Polyteohnio Institute), at 8 15.—W. James: Polishing and Plating 


THURSDAY, Jamoany 19 


RovaL Bourry, at 4 50 —H. 8. Horning and A H. K. Potrie: Nnrym- 
aho Funobon of Mitochondria in the Germination of Osreals —8. 
Dielonson : Bh ents on the Phymology and Genet2os of ths Smut 

i Gra 


FungL.--P H. * Formation of Indigotin from Indol by Bal 
Bacterm —Dr. BR A. her: Triplet Children in Greet Britain and 
Ireland —Prof. J. W. U Harmison. (a) A Further Induction of 
Molanum m the ee terons Insect, buwacna and ria 
Inheritance’; (b) In Changes in the entation of the Pups 
of the Bn , Pieru aap I. and their entanoe,—To be read wm 


=. : On the Brolution of the Vertebral Oolumn m 
hy iu Development in Strnthio and Larva. —F. G. 
Gregory and A. B. Horne’ A Goanttetve Study of the Oourse of 
1 Invamon of the Apples t and it» Bearing on the Nature 
of Disease Rawstanos Parta L and IL—F G. Gregory’ The Differ- 
ential Efect of the Ions of Three salt Bolutaons on the Growth of 
Potato Plants in Sand Oultare —Bir Kenneth Goadby. -Bactarml 
Proteins.—L Rapina and R Wurmser On Intracellular Oudation- 
Reduston PotantaL--Dr. F. W R Brambell: Development and 
Morphology of the Gonads of the Mouse Part O —Prof R O 
Ponnett: Linkage Groups and Chromosome Number in Lathyrus. 

Liwxrax Socurry or Loxpox, at 5 —O0. V. B Marquand On Capt 
Kingdon Ward's Botanical Oollectons from the Hastarn Himalaya and 
MR 1024-25 —F. W Edwards: Insect Oolleotung in the Southern 

es. 

RoraL Suerrrvriox oy Gamat Barra, at 5 15.—Prof J F. Thorpe: 
The Bignifloenoe of Unssturataon in Oti bon Compounds 

DrarITUTÍON OF MIXIXO AXD MATALLURGY (ai Geologies] Society), at 5.80. 

IwwrrrütiOX or MusormicaL Hoarorwkxes, at 06.— W. X -Btylea : 
Large Blectno Baking Ovens. = 

ROYAL AFRONAUTIOAL ocr’ (at Royal Society of Arta) ab 6 80.— 
Major W 8. Tucker: The Problem of Nowe m (hvil Airerafb end 
Posnbilit:es of ita Hiuninztion. 

Orrsoan Bocurry (at Imperial College of Science and Technology), at T 80. 
—T Smith On Tore Lenses and Canonical Forms in the Theory of 
Asymmetroal Optecal Bystema—Dr M. Hersberger- Boma Heniarka 

» on ag Hxtension of the Optaoal Cosine Law.—Tintomete, Ltd . 
tration of the Rosenheim-Schuster Oolonmeter 

e Local Beotion) Qolnuy with 
Birmingham Motallargroal aged and Staffordshire Iron and Steel 
Institute) (at sors’ Club, Birmingham), at 7 —T. H. Turner: 


IxwrrrUTA or Gunster (Bam and Hast of Sootland Been] 
Qomtiy with Bomsty of moel 
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t North Britash Station Hotel, Bdmburgh), at T §0.—Discusgion a 
fe Filmde y 





H. BRaoem: Sian a bory 

5 o Why! ipheny!} butane-esSs-tetrecar late 

Brna ot a Trara doo Pare 

. F. : of Oon Oom 
The Formation of Isomeric Acditive Di es reap roi 

LAXOASUER  ASTROXOXIOAL AXD Bonero Assomatiox (ab Biore 
Institute, Lancaster) at 8.—(G. Diron : Coal Gas Manufacture. 

RovraL Boonrrr or Trorros, MEDIODR awp Hraiexx (at Chando 
Street, W.) as 8 15 —Surg -Commdr. D. H. O. Given: Some Hoaltt 
Problems ot the Smgapore Naval Base. 

Hucmmrce Boourr (at Royal Society) at 8&.80.—F O. Bartlett anc 
others : Discussion on Innate Qualities in Boois] Classes. 

DEEIEITIOK or Mxokawicar Hwoiwarns(Birmingharn Branch) —Informa 


Tarrroriow or Mamaxican, Xzonrrwxs (Manchester Branch) —L. H. 


Fry: Some Mrpermental Results from a Thies-Oylinder Compound 
Locomotirs, 


FRIDAY, Jaxvuamr 10 


Borat SoorwzY gy Anta (Indian Mee. at 4 30.—M. G. Simpeon: The 
Indo-Huropean Telegraph Departmen 

AssooraTion or Ecnxowic Brouocrers (Annual Meeting) (in Botany 
Department, Imperial College of Science), at 5.—Preaidental Address 

Soarery or MEDICAL Orvicuns o* Hearts (at 1 U: Montague rind 
Wo) at 5 —Dr. W. Hlhot and Prof. H. Plummer: Reem 
Advanoes in the Knowledge of Food. 

Roya. UoLleck OF BURGBONS OF ÉXGOLAED; at 5.—Hir Arthur Keath: A 
Sumoury of the Evidence, both X imental and Olinical, of the 
Growth-controllmg Fuuotsons of the Pituitary Gland. 

Soourrr or Og&xicAíL DyposrBY (Liverpool Becton) (at Liverpool Um 
vermty) at 4—4. Furnes’ The ustion and Hefining of Oane Bugar. 

IxsrrrUr10x or MrxCHANICAL EEGDONEES, at 6.—Fifth Report of the 
Steam-Nozzles Research Oommittee. 

iwatrrorion or ErxorRIOAL Exconoms (London Students’ Becton), at 
&158—Dr R O For: The Three Cathode Carbon Aro. 

Wrat OUMBERLAXD BoctxTY or Orge AnD Byroureens (at Workmgton), 
at T —O. T Jones: The Lubmeation of the Automobile. 

BRovau PHorocRAPHIG Soctwry or Gamat Berran (Pictorial Group 
Informal Meeting), at T —T. H. B Scott: The Piotorial Aspect oP 
Modern Buildings 

Joxon lxwrrruriox oF Hxaneamxa (Informal Meeting), et T.80.— 
8 Hopkins: Steam Accumulator, 

OTL axn OoLoum Carwe Associariow (Manchester Section) Qointly 
with Bociety of and @oloursts (Manchester Bect2on)) (ab Milton 
Hall Manchester), at Y 30 —D-. A B. Everest and J. A. Wallbrook: 
Axoic and other Insoluble Oolocra. 

Tunm2ccLO&Is Bocrsrr (ab Royal Society of Medieine), at 8 —Dr. G. 
Jessel, Dr. A. P. Ford, Mies Lewis, and others Dueomamon on the 
Work and Aims of Tuberculoms Care Committee and Kindred Agencies, 

Rora Boonr or Mupicnas (Mlsctio-Therapeutios Bection), at 8.50.— 
Prof, & Rusa, Dr. T. F. Cotton, Dr. Jusima Wilson, and others: 
Inscuesion on DE in REOR to Oreulstory Disturbances, 
particularly in High B Pressure, e 

BOvAL Lxwrrruriox or Grea? BRITAIN, A£0.—RHir William Bragg . Photo- 
electricity. 

Soorerr e brs AXD Coroumumz'(Boottush Becton) (at Glasgow). 


SATURDAY, JaxvAxY Tl. 


RoraL Dwrrruriox oy Gamar Barrarw, at &—Prof. R. W. Chambers: 
Some Todor Biographers (I). 
PHYSIOLOGIOAL (In Department of Phymology, King’s College). 


PUBLIC LECTURES. 


FRIDAY, JAXvARY 18. 


UxrvrxsrzY CorLzor, at &—O F. A. Pantin, Comparative Phymology. 
(Buoosedmg Lectures on Jan. 20 and 17, Feb 8,110, 17, and 24, Mar, 
2, 9, and 16) 

MONDAY, Jawuary 10. 

Hast ANGLIAN Leerrrore or AOxiGULTURE (Chelmsford), at Y.—H. D. 

Oorneli: Poultry Diseases. 


TUESDAY, Jawoany 1T. 


Kmo's Ootrmoz, at 6 —Dr. J A. Howitt: In 
tem. 


Bys (Succeeding Lectures 5n Jan. 24 
$5, Mar 6) 


&on in the Nervous 
81, Feb. T, 14, 11, and 


WEDNESDAY, Jawoany 18 


Usiversiry OOLLEOE, at v ey Musele (Bucoseding 

Lectures on Jan. Feb 

BoraL IRSTTTUTE or Poan Hears, at 480—Dr HB. Burrows: The 
Medical Practitioner tn relatacn to the Admmustretion of Justice. 


2 
THURSDAY Jawuary 19. 
Uarvraarrr Oorzrgm, at &—Dr. D. J. Ludford . Oytology in Relation 
to Physiological Processes. (Bucoeeding Lectures on Jan. 26, Feb. 2, 


Coutuox, at 580.—Dr F W R. Brambell’ The Development of 
ys with spadul reference to Recent Work on Birds and Amphilnans 
(Bueoseding Lectures an Jan, 26, Feb 2, 9, 16, and Mar. 1) ^ 
BATURDAY JaxuíxY 11. 


Homxncux Moon (Forest Hull), at 3.20 Miss M. A Murray. Stone 
working in Anment Egypt 
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. Land Drainage. 


HE heavy rainfall and snowstorms of Igst 
month, culminating in the overflow of the 
Thames in London on Jan. 7, with’ grievous loas of 
life, has breught vividly before the nation the 
subject of the control and disposal of surplus water. 
In Great Britain, the problems, although serious, 
are not of the same magnitude as elsewhere. The 
disastrous Mississippi floods of last symmer, and 
the extensive damage done around Bagdad when 
the Tigris broke ita banks about twp years ago, are 
illustrations of a menace the full force of which is 
happily spared us. In these cases the fundamental 
cause is the gradual raising of the river bed in ite 
lower reaches by the. suspended material brought 
down from the uplands and deposited when the 
speed of the current is reduced. 

In the absence of measures of control, the river 
will frequently change its course, and may build up 
an extensive delta in the estuary. The difficulty 
is met by dredging, which is rarely able to meet 
the case completely, especialky in extensive river 
systems, and reliance is placed mainly on embank- 
menta or levees for confining the river to ite course. 
The embankments must be raised from time to 
time to keep pace with the silting up of the river 
bed, and eventually the normal water level may be 
several feet above the level of the surrounding land. 
In such conditions a break in the defences is 
disastrous, and the longer the catastrophe is in 
coming, the greater it is. The effect is felt most in 
the lower reaches of the river; but the causes extend 
over the full region of the catchment area. Every 
little stream, every small trickle of surface water, 
is contributing ite small quota of suspended material 
to the main stream, and the engineer is in reality 
struggling against Nature's ceaseless modification 
of the topography of the land over the whole of 
the drainage area discharging into the river. The 
battle can never be won; an armed truce is all 
that can be hoped for, and «man's energies are 
or should be directed towards postponing the evil 
day. ` 
' The necessity for co-ordination in such efforta is 
self-evident : it is worse than useless for the pro- " 
tection of one part of the area to be carried on as 
an isolated problem, independent of the conditions 
in adjacent areas; and yet in Great Britam this 
piecemeal method is still the rule rather than the 
exception. For a long time past, the problem of 
land drainage has been growing steadily more acute, 
and the enforced neglect during the years of the" 
War brought matters to a head. Attempts were 

. 


—_ 


82 g 4 
made in the Land Drainage Acta of 1918 and 1926 
to secure improvements in co-ordination and group- 
OPE of the multitudinous drainage authorities, each 

hich is mogp or leas & law unto itself. These 
acta were not satisfactory, quite apart from the 
question of lack of funds, and a RoyaPCommission 
was appdinted in March 1927, with the Right Hon. 
Lord Bledisloe as chairman, to. inquire into the 
present law and its administration, and to suggest 
any improvements that would lead to an efficient 
arterial drainage system without placing undue 
burdens on any particular section of the community. 
The Commission was ordered to report as soon a8 
possible, and it has obeyed this imatruction with 
commendable zeal: the Report! was issued last 
month. 

The rhain recommendation is that a catchment 
area shall be regarded as one unit, and be under 
the control of ite own elected central authority, 
that shall be responsible for the main channel of the 
river, the upkeep of which shall be a rating charge 
on the whole catchment area. The numerous 
drainage boards exfsting within any catchment 
area are to be reorganised and grouped as internal 
drainage authorities, which will levy their local 
rates for internal drainage, and be supervised by 
the catchment authority in order to secure oo- 
ordination of effort. The Thames is regarded as 
& special cage, and it is recommended that beyond 
constituting the Conservancy a drainage authority 
for the whole of the catchment draining into its 
present area of jurisdiction, no change should be 
made ; the Port of London Authority would there- 
fore continue to exercise control from below 
Teddington weir to the Crowstone. This sugges- 
tion may need modification in view of-the recent 
floods in London. 

The recommendations of the Commission are 
simple, and indeed obvious, but they are none the 
lees sweeping in their effect. They reduce to a 
logical scheme the confusion that now existe: 
‘Phere are more thah 360 drainage authorities of 
various types in England and Wales, many of them 
of great age. The earliest appears to be the Com- 

e mission of Sewers for Romney Marsh, appointed in 
the reign'of Henry II., and it covers the period 
- when the land was settled in more or leas isolated 
and self-supporting communities. Much of the 
_ low-lying part of the country, now occupied, was 
then wastes of marsh or fens that provided, until 
reclaimed in their turn, a ready and convenient 
accommodation for the drainage water from the 
scat chin ar) eae siet Peso eget 
1997.) 1m 8d. net. : 
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settled areas. The fens of Kast Anglia providb the 
best example of this process. Reclamation on an 
extensive soale was begun ip ihe seventeenth 
century in spite of the determined opposition 
the fenmen, whose attitude can be judged from 
the following verse of a doggerel poem of the 
period : i 
“ The feather'd fools have wings to fiy to other nations, 
But we have no such thmge to help our transporta- g 


tions; T 
Menus give place (oh, grievous case!) to hornéd beasts 





» that we can all agree to drive tham oub by 
e. 

It is not surprising that theee difficulties, together 
with the lack of engineering resources, and the 
abSence of much of the iiterdependence that now 
marks British agricultural life, should have resulted 
in the construction of many independent reclaimed 
areas, the drainage authorities of which would say, 
with Chesterton, "I don’t care where the water _ 
goes, if it doesn’t get into "—my land. This very 
natural attitude was reinforced and protected by 
the powers granted by law and oustom to each . 
area. The recommendations of the Commission, 
if adopted, will enable the catchment authorities 
appropriately to modify the constitutions of these 
areas. Further, the upland distriote, the drainage 
water of which increases the difficulties of dealing 
with the lowland areas, will be under - their 
jurisdiction. 

It is asserted that the drainage of upland agri- 
cultural districts by pipe and mole drains has 
shortened the time taken for this surplus water to 
reach the main stream. As a result, flood water 
that formerly slowly percolated by undefined 
channels is now discharged much more rapidly, and 
has forced the lowlander to inorease his embank- 
ment protections and to enlarge the outfall facilities 
of the main stream. i 

The claim is undoubtedly correct ; large areas 
were drained in the middle of last century, and 
exoepb where drains were laid too deep to be of 
service, the condition of the land was improved. 
Renewed attention is now being paid to fleld 
drainage, and we hope it will be examined, not only 
88 & Bimple technical question of removing surplus 
water, but also as one of the related aspects of soil 
physios demanding fuller inveetigations in the light 
of recent advances in the theory and practice of 
this subject. 

It is indeed queetionable whether drainage alone 
is the beat method of dealing with occasional surplus 
water. In spite of our adequate and well-distri- 
buted rainfall, foreign agrioulturiste visiting Great 
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Britain are surprised at the susceptibility of our 
crops even^to mild droughts; the suggestion is 
frequently made that eur normal gultivation opera- 
tions do not conserve sufficient soil moisture. The 
principles underlying these operations are certainly 
worthy of further study; they reached their 
present form about 1750, and were based on cheap 
labour and on horse power. Greatly increased 
labour costa have altered the situation completely, 
but the oultivation methods have not undergone 
any essential modifications to meet the new ocon- 
ditions, in spite of the facilities for mechanical 
power now available. A full examination of the 
effecta of deeper cultivations, subsoiling, and rotary 
tillage on the amounte and rate of flow af peroola- 
tion water, and studies of the influence of mulching 
on evaporation, should give valuable information 
on the ability of the soil to hold a greater reserve 
moisture supply. These problems are essentially 
physical, and they imply parallel studies of the 
physical and physico-chemical properties of the 
finest soil particles, the colloidal nature of which 
makes the soil differ m many respects from a simple 
porous material. 

There is another aspect of the subject. This fine 
material is now known to dkercise a controlling 
influence on both the inherent fertility of the soil 
and ita ability to fall into that favourable physical 
"condition known as good tilth. Unfortunately, 
this material is the most susceptible to removal by 
erogion and drainage to lower levels, where it silta 
up and intensifies outfall difficulties. In areas 





where it can be accumulated, it gives rise, as 


would be expected, to a very fertile soil. The 
narrow belt bordering the Nile, the warp-lands 
of the Humber estuary, and to some extent the 
polders of Holland, are well-known examples where 
-natural foroes or man’s intervention have suc- 
ceeded in saving some of this valuable material 
for agriculture. 

Finally, we may point out that the above prob- 
lems of drainage, tilth, and fertility are combined 
with peculiar force in all irrigation areas, and 
it is encouraging to note that those members of 
the recent Imperial Agricultural Research Confer- 
ence most familiar with the practical problems 
of overseas agriculture were foremost in urging 
the vital necessity of fundamental research on the 
soil. The establiahment of & Bureau of Soil Science, 
as suggested at the Conference, would be & distinct 
aid to such research by collating the resulte and 
showing the.bearing which soil survey work has on 
problems of drainage and of irrigation in all parte 
of the Empire. 
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The Dolomites of South Tyrol. ^ 
Das Grodener-, Fassa- und Enneberggebiet in den 
Südtiroler Dolomiten : Geologische Beschreibung mit 
besonderer Berücksichtigung der Überschtebungs- 
erscheinungen. Von Dr. Maria M. Ogilvie 
Gordon. 1 und 2 Teil: Stratigraphie-Tektonik. 
(Abhandlungen der Geologischen Bundeganstelt, 
Band 24, Heft 1.) Pp. xxiii+376+24 Tafeln. 
90s. 3 Teil: Paláontologie. Mit einem Atlas 
Yon 13 Tafeln. (Abhandlungen der Geologischen 
Bundesanstalt, Band 24, Heft $.) Pp. 89. 
30s. (Wien: Geologische Bundesanstalt, 1027.) 


work under review is one exceptional for ite 
comprehensiveness, and one that marks the 
conclusion of an enormous amount of labours both 
physical and mental, on the part of the author, 
Dr. Maria Ogilvie Gordon. Begun in youth, under 
the sgis of two great studente, Ferdinand von 
Richthofen and August Rothpletz, both long since 
dead, it was completed after she had borne with 
fortitude the bitter blow that fate had dealt her as & 
wife, and after she had devoted her energies to her 
country’s cause during the War. By reason of the 
length of the period over which the work was 
spread, and the magnitude of the eventa that 
encompassed us all during the years of interruption, 
her earliest work must appear now as objective to 
her as to the reviewer. It must almost seem not 
to be her own work, but that of some stranger 
of & past generation. Yet underlying all her 
work, from those early days of 1893 up to the 
present time, one motive may be traced—the 
endeavour to unravel the teotonic structure of 
the Dolomites, enormously complicated in reality, 
albeit described as simple by some; and, on the 
basis of this work, to solve certain other prob- 
lems, one of the most important of which is the 
question, first raised by von Richthofen, and since 
repeatedly denied or affirmed, as to the coral-reef 
origin of the gigantic masses of limestone and 
dolomite. It must, moreover, be mentioned with 
approbation that the author, in spite of the 
keenness and originality of her own perception, 
has adhered to the principle laid down by von - 
Richthofen so to present her observations that 
they remain available for other interpretations. ` 
This remark is especially applicable to the work 
now under review. . 

The volume oomprises an almost overpowering 
wealth of detailed observations concernipg the 
stratigraphy, the tectonics, and the palmontology 
of the area studied. Nobody will ever think of 
starting work upon this area *without availing 


*. 
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himself of this colossal archive of observations, 
hile he who also knows the actual mountaineering 
difficulties that face the worker in the Dolomites 
cannot but e&press his wonder at the energy, the 
courage, and the spirit of the author. 

The first section of the work, consisting of 169 
large quarto pages, is devoted to stratigraphy. 
It begins with a comparatively short description of 
the Permian (Bellerophon limestone and quartz- 
porphyry}. The several stages of the Trias are, 
on the other hand, most exhaustively portrayed. 
The old division of the Werfen beds into a lower 
series (Seis beds) and an upper series (Campil beds) 
is retained, but the conglomerate of Richthofen is 
referred tothe Lower Muschelkalk, so that, in this 
respegt, the olassification differs from that of 
Wittenburg. Numerous detailed profiles are given, 
both for the strata of this series and for those of 
higher horizons. 

In the Upper Anisian stage the occurrence of 
Diplopora annulatissima Pia at numerous localities 
is described. The Lower Buchenstein beds of 
Mojsisovies are here included. The Buchenstein 
beds sensu stricto (Protrachyceras rettzi and P. 
longobardicum zones) and the Wengen beds (P. 
archelaus sone) are grouped together as the 
Ladinian stage. The eruptive rooks of this age 
receive very exhaustive treatment. The author 
concludes from her observations that, during the 
period of deposition of the Upper Buchenstein beds, 
differential movements of the earth’s crust oocurred 
along the northern margin of an anticlinal flexure 
or elevated zone with a W.N.W.-E.8.E. trend, 
while erosion and re-deposition of the limestone 
and dolomite sediments ocourred. Lavas and 
tuffs were erupted from the fissures that were 
developed in the sunken northern section. This 
process did not occur continuously, but at intervals. 
Henoe along the border zone between the two 
facies the volcanic rocks sometimes predominated, 
and sometimes the limestones and dolomites. . This 
is the true reason for the extremely complicated 
differences in facies met with in the area. 

During the period of the Wengen beds, the 
eruptive activity decreased only slightly, eruption 
taking place along the same structural linea as 
during the Buchenstein period. Both for this and 
for palmontological reasons, the author unites the 
Wengen with the Buchenstein beds, and separates 
front them the so-called Pachycardia tuffs. 

. The St. Cassian and Raibl beds are grouped 
together as Carnian, since the author has been able 
to show, in the so-called Upper St. Caasian beds, 
the 8lose connexien between the horizons above and 
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below, thereby demonstrating the absence” of any 
gap in the history of the marine faunas. Ire the 
Raibl beds also p very sudden change in facies 
is demonstrated. Each subdivision of that series 
of strata oan be shown to pass laterally from & 
calcareous or sandy facies into dolomite. 

Next follows a section bringing together all the 
available information bearing on the coral-reef 
theory. The author is in favour of the view, 
developed by the present reviewer, that the chief 
builders of the great calcareous masses were not 
corals but calcareous alge. She proves con- 
alusively that the reef-like appearance of many of 
the present-day dolomite mountains is due primarily 
to later tectonic movements, even if it has depended 
also on facies differences. 

The tectonics are dealt with in a most thorough 
manner. This section of the work is made all the 
clearer by the inclusion of a map on the scale of 
1 : 100,000, showing the tectonic linea, two large 
charte of profiles, a geological map of the Enneberg 
district on the soale of 1: 25,000, a geological map 
of the Bohlern district (1 : 25,000), including, to the 
north, the Groden Valley, and to the south-east 
the upper portion of the Fassa ‘Valley as far aa the 
western slopes of thé Marmolaste, and & small map 
of the Rodella district (1 : 12,500), with two special 
profiles. 

In the space of & short review it is impossible 
to deal in full with the author’s interesting and 
detailed observations. The most important result 
is the demonstration of the existence of two series 
of tectonic movements ; these occurred at different 
periods and acted in different directions. The older 
had a general W.N.W. trend, the younger an 
N.N.E. trend. The result was a sort of interference, 
and a tendency to produce a turning movement of 
mountain masses. For this turning movement the 
author uses the term ‘ torsion.’ Many might deny 
the propriety of this use of the term. To the 
reviewer the actual term used seems to matter leas 
than the facts observed ; and there appears to him 
to be no doubt that the statements of Dr. Gordon 
in this connexion are trustworthy and deserving 
of the greatest respect, even if one differs in their 
interpretation. 

Overthrusting also was connected with this phase 
of earth movements, and on this subject the present 
work contains a mass of important observations. 
It ig true that this pverthrusting was not on the 
same scale aa that of the large Alpine nappes. 
Neverthelees, it is not to be underestimated, as 
Caociamali's studies in the Alpe of aii have 
also taught us. 
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The euthor has rendered especial service by 
the clear manner in which she has described the 
ieotÜnio rifts to which the considerable volcanic 
activity of Triassic tirnes was due. 

In the palmontological volume, & large number 
of known fossil species aa well as a few new forms 
are figured on thirteen plates and carefully desaribed 
in the text. The new species are Alorisma depressa, 
Avicula stachii, Gymnocodium nodosum, Pecten 
nicolensis, Myophoria eliptica, Leda minuta, Thecos- 
milia norica, Elysastrea parvula, and Milleporidium 
fassans. The chief importance of this section lies 
in the fact that the horizons of the fossils are 
accurately determined, while new localities and 
horizons are recorded for various alge and 
hydrozoa, and investigations are made into the 
structure of these organisms. The author has 
found in the Bellerophon limestone at various 
localities the alge Mizsia velebtiana and M. yabet, 
hitherto known only from the Upper Carboniferous 
of Dalmatia and Japan, as well as Vermiporella 
velebiiana. 

The whole work is sumptuously got up and 
excellently illustrated. It is a credit to the Vienna 
Bundesanstalt. Together with the earlier works 
of the author it forms & monument in the field 
of Alpine geology upon which both special and 
general geologista, professional or-not, may look 
with pride and satisfaction. 

2 WinHHLM SALOMON-CALVL! 





Biology before Darwin. 

(1) De Linné à Jussieu : Méthodes de la classifica- 
tion ei idée de série en botanique ei en zoologie 
(1740-1790). Par Dr. Henri Daudin. (Etudes 
d'histoire des sciences naturelles, 1.) Pp. v+ 
264. (Paria: Félix Alcan, n.d.) 20 francs. 

(2) Cuvier et Lamarck: Les classes roologiques et 
l'idée de série animale (1700-1830). Par Dr. 
Henri Daudin. (Études d'histoire dee sciences 
naturelles, 2.) 2 vola. Vol l. Pp. xvii- 460. 
Vol 2. Pp. 388. (Paris: Félix Alcan, 1920.) 
60 france. 


E are not familiar with the namo of Dr. 
Henri Daudin, of Bordeaux, as & working 
biologist, but however that may be, he has, in 
the above treatise, produced & history of modern 
biology which it would be inexcusable to overlook. 
His original intention was to discuss the historical 
aapecta of the works of Darwin and the evolutionary 
school, but he has instead traced the development 
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of systematic biology Uuring the immediate pre- 
evolutionary period, and has hence preferred to 
devote his attention to. causes rather than tq 
effects. * 

Dr. Daudin divides his work into*two sections, 
the first of whjch deals with the years 1740-1790, 
which he regards as introductory to his main or 
critical period extending from the latter date to , 
1830. There is something to be said &or this 
division. The years in the neighbourhood of 1700 
were certainly critical. They atand at the onset 
of that sudden burst of research agtivity which 
culminated in the ‘thirties and thence rapidly 
declined. Thus Dr. Daudin’s final. date is also æ 
significant one. On the other hand, to stop at 
1830 results in including the early and leas pro- 
ductive years of a large number of distinguished 
workers, ranging back from Stannius and Michael 
Sars to Dufour. It would have been more logical 
and instructive to have extended the limit to 
1840, or at least to 1835, so as to inolude the first 
years of the decline. 

Before 1790, research was neither intensive nor 
coherent. The old school, moluding O. F. Müller, 
Spallanzani, the Hunters, Meckel, Camper, Bonnet, 
Daubenton, Ellis, Lyonet, Buffon, and Linnsus, 
representing all the earlier phases of descriptive 
and speculative biology, waa slowly preparing the 
way for the emergence of Cuvier, whose work 
covers the whole of the very important period 
from 1790 to 1830, of which it may be said to 
constitute the foundation. It is not easy to 
explain fully the sudden display of activity at the 
beginning of Cuvierian times. The publications 
of Buffon, and to & lesser extent those of Bonnet 
and Spallanzani, had aroused a definite and wide- 
spread interest in the investigation of animals, 
and must have exerted some influence on the 
extent and trend of contemporary inquiry. Dr. 
Daudin’s earlier date of 1740 may be justified as 
a more or leas natural boundary between the 
methods and traditions of the seyenteenth century 
and those of the pre-Cuvierian school. 

The works under review embrace a prolific 
period, the adequate investigation of which involves 
the examination of piles of literature. This has 
naturally occupied the leisure of the author for 
many years, and the result is a serious contribution 
to the subject based on original authorities. There 
are, however, several omissions within the limite 
Dr. Daudin has laid down for , and some 
of them are of first-rate importance. the 
author almost confines himself to the work of the 
French school, which is fully and carefully debated, 
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but no history of the period can be said to be in 
any sense complete which'omite discussion of the 
epublioations of Roesel, Meckel, Hunter, Spallan- 
*rani, the second Monro, Bojanus, and Straus—to 
mention only a few of the more important names. 
A further criticism of the author’sebibliographical 
methods is that wrong editions are frequently 
quoted, and translations are used instead of the 
originats. Contemporary translations are helpful 
as evid&goe of, iow an author was interpreted in 
hia own time; but they are often misleading, and 
it is never afe to assume that the translation 
accurately conveys the meaning of the original 
text. We have, on the contrary, at times en- 
countered wide differences between the two. It 
is necessary, however, to make allowances for & 
writer in the provinces, far removed from the 
National Library—probably almost the only 
French library which could provide him with all 
the literature he needed. 

The history of ‘animal classification before 
Darwin receives special and admirable treatment 
in these volumes.’ Dr. Daudin attaches consider- 
able importance, and rightly so, to this aspect of 
the subject, because the constant striving after 
an acceptable classification must sooner or later 
lead to & natural classification, or in other words 
to the recognition of evolution. The only guar- 
antee of the reality of a group is that its members 
should constitute a harmonious whole, with which 
members’ of other groups are out of tune. The 
intuition whioh introduced the word ‘family’ 
into. pre-evolutionary classification carries with it 
& prophetic recognition of the doctrine of common 
descent, 
~ The fact that the biological catalogues of the 
seventeenth century were already orystallising 
into natural groups before the time of Darwin 
can-only be regarded as the unconscious growth 
of the idea of descent, and many pre-Derwinian 
naturalists must certainly be oredited with this 
‘intellectual perception.’ In the domain of 
morphology the recognition that, for example, the 
abomasum of the compound stomach is the only 
part homologous with the stomach of other 
mamntals is a comparable ‘result. Thus, as 
Daudin points out, the truth was in Lamarck 
even before he became a conscious transformist. 
The steady and unobtrusive work on classifica- 
tion, and qomparative anatomy did more to pre- 
cipitate the coming of evolution than all the 
brary «hetorio of the so-called philosophers of the 
Geoffroy. school pius hardis que solidement 
infqrmés. 
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We may be permitted to regret that higtoriane 
of science are not occasionally tempted to apply 
the knowledge which they so laboriously acquire. 
Who better thaa the historian could tackle the 
epidemics of callow speculation which afflict um 
from time to time, and check the exuberance and 
tyranny of the latest fashion im research. We are 
called upon to accept, on pain of excommunica- 
tion, creeds and dogmas which we regard with 
vigorous misgivings. The modern speoulator 
excuses his vice on the ground that it is better to 
have a bad theory than no theory at all. History 
not only gives little support to this ingenuous claim, 
but even ories out aloud against it. An unsound 
hypothesis, should it gain general acceptance, hangs 
like a millstone round the necks of contemporary 
workers. It is easy to show that a doctrine like 
the preformation theory in embryology, or the 
vertebral theory of the akull, not only retards the 
advance of science, but also may cruelly oppress 
a sound observer who has the genius to see 
through ita absurdities and the courage to expose 
them. 

Progress in science is the result of faithful obeerva- 
tion combined with the generalisations of those 
rare individuals who are born to this difficult task. 
The historian can smile at the modern worker 
who holds the speculations of Oken and Geoffroy 
in contempt, but lacks the imagination to suspect 
that & future generation may be mildly amused 
at his own magnificent system. On matters such 
as this the historian should have much wholesome 
and weighty advice to offer. Why does he not 
produce it t ; 








The Validity of Modern Physics. 


The Logic of Modern Physics. By Prof. P. W. 
.Bridgman. Pp. xiv+228. (New York: The 
Macmillan Co., 1927.) 10s, 6d. net. 


HE author of the latest discusaion of the 
foundations of physios, Prof. P. W. Bridg- 

man, of Harvard University, is a highly distin- 
guished experimenter in & branch of physics with 
a peculiarly difficult technique, most of which he 
has developed himself, while his experimental 
work has repeatedly been greatly aided by his 
capacity for doing his own incidental theory. 
His main attitude in the pre&ent work may be 
called a qualified phenomenaliam ; that is, apart 
from the material objects of ordinary observation, 
he is prepared to admit other concepta, but anxious 
to keep their number down to & minimum. His 
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est of the validity of a concept is that the old 
acta, co-ordinated must outnumber the new 
«aeumpiions made. The fundamental analysis in 
erths of sensations is not attempfed, but the view 
8 consistently maintained that a physical magni- 
sade is defined by the operations that measure it 
and not by any prior considerations. The opening 
lisoussion of the meaning of length, in application 
o0 atomic and electronic distances on one hand, 
ind stellar distances on the other, where, the 
ordinary methods based on measuring scales are 


aselees for opposite reasons, brings out extremely ` 


well the nature of the logical problems involved. 
On this point of view it is simply meaningleas to 
assert or deny a physical proposition without some 
wneans of verifying it experimentally ; thus the 
statement that space on & small scale is Euclidean 
mis meaningless. 

The rejection of unobservable entities until he 
sis forced to acoept them leads Bridgman to accept 
action at a distance, and to reject the ether, while 
with the latter goes the physical reality of the 
electric field. But the point assumes a knowledge 
of what we mean by physical reality in this con- 


nexion. Bridgman seems to know what it means, ' 


and not to believe in it. So gar as I can tell, the 
situation is that measurement of the forces on 
electric charges and magnetic poles gives the values 
of the electric and magnetio forces experimentally 
wherever we like to find them, and that these 
vectors satisfy Maxwell’s differential equations. 
If the possibility of measurement is enough to 
determine physical reality, the eleotrio field is as 
real as distance. 


The notion of action at a distance, on the 


other hand, seems to mean that the field is 
determinate when we know the neighbouring 
charges and magnete, and is independent of the 
intervening medium. But actually it depends on 
the dielectric constant and permeability of this 
medium, which is therefore highly relevant. The 
reviewer's own point of view is that the differential 
form of the laws is more general and, except in the 
simplest cases, more fundamental in knowledge 
than the integrated form, and involves direct 
reference to intervening places. Consequently, 
while having no use for the ether, I should 
accept the field and reject action at a distance 
when they are defined so as to convey any mean- 
ing to me. 

In a later part of the book Bridgman discusses 
problems of time and relativity. From his pheno- 
menalist point of view he is led to reject the notion 
of light at any places exoept those where it is 
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emitted or absorbed, because all means of testing 
ite presence at intermediate places involve either 
diverting or destroying it. Thus light as & thing? 
travelling with a finite velocity disappears. With" 
it goes Kinstein's definition of simulteneity ; the 
velocity of lig t is made infinite by ''setting a 
distant clock on zero at the instant it reodives a 
light signal flashed from our clock at its zero." 
In this way we arrange for the light to spénd no 
time on the way in going ; but if we fixes mirror 


.at éhe distant clook the light spends twice the 


accepted time on the way back, anœ the trouble 
about observing the returning beam is as acute as 
ever. - 

This seems to be a case where pyre pheno- 
menalism is impracticable. The phenomenalism of 
Mach and Karl Pearson was a reaction against the 
realist and mechanist attitude of the older physics, 
expressed especially in such concepts as absolute 
position and the elastic solid ether. Accepted 
physical laws had to be re-examined to find out how 
far they were demanded by the data; mere con- 
sistency with the data was no longer enough. 
The results were seen in improved understanding of 
essentials and attention to formal properties instead 
of models, and cleared the way for such positive 
advanoes as the theory of relativity and the 
modern quantum theory. But a critical attitude 
towards fundamentals does not mean that we 
must deny the existence of anything we cannot 
perceive directly. It is true that light cannot be 
perceived in transit; but if we therefore deny 
ita existence we immediately get into worse diffi. 
culties. 

The author gives a disoussion of the value of 
mathematical methods, appreciating both the 
utility and the danger of their ability to carry us 
far beyond the original data. Later he gives an 
extended account of the validity of the postulate 
that physical laws are formally simple. He has 
thus given all the preliminaries to an analysis of the 
validity of physical laws in terms of probability, 
but he does -not attempt such an analysis or 
mention- what progress has been made Toren 
writers. 

Prof. E velia E wall maio qud 
his style is attractive. His acute, though at times 
too far-reaching criticiam is the best example 


-known to the reviewer of both the benefits and 


the drawbacks of the phenomenalist attitude, and 
his work can be strongly recommended to the 
attention of those interested in the foundations 
of science. . 

> HarorD JREFREYS. 
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in the words of the prospectus, “to meet.a wide 
Our Bookshelf. spread demand from working-class RE fo 
°H ical Office : Air Minisiry. British Rain- | inexpensive introductory books on subjocta sttidie« 
fall, 1986 ; the Ssziy-sizth Annual Volume of the | ™ eementary classes,” and published under ,th 
à ucational Associa 


British Rainfall Organisation. Report on the Dis- 
tribution of Rain in S Time over the 
Brigsh Isles during the Year 1996 as recorded 
about 6000 Observers in Great Britain and iant 
(M.O. 295.) Issued by the Authority of the 
Metsorological Committee. Pp. xv +293. (Lon- 
don > "H.M. Stationery Office, 1927.) 15s. net. 
Tum sixty-sixth volume of “ British Rainfgll,” 
which deals with the year 1926, follows the lines of 
earlier volumes and is mainly statistical. There 
are tables and diagrams giving the total rainfall m 
each month, and for the whole The monthly 
totals are for nearly four Hundred. stations evenly 
distrib over the British Isles, while the annual 
totals are for nearly five thousand stations. The 
monthly evaporation from a free water surface, and 
the amount of rain percolating through depths of 
twenty, forty, and sixty inches of soil, in relation to 
the rainfall of each month, appear for a dozen 
stations. Co as they ‘do & variety of soils, 
these figures provide information of considerable 
horticultural interest. The annual rainfall statisties, 
on the other hand, continue to constitute indis- 
pensable information for engineering firms de 
with water-supply. An interesting ' 
heavy falls of rain in short periods is given (pp. 
44-54). It includes figures for 1926 as well as for 
poe years. Falls of an inch in ten minutes 
ve apparently occurred on several oooasions, 
though not in 1926, and there is one instance of a 
quarter of an inch descending in a minute and a 


=<? the general student of meteorology, mere 
statistics, especially when they refer to one meteoro- 
logical element only, are of limited interest, and for 
this reason analyses of individual occasions of 
exceptional rain, illustrated by synoptic charts, 
such as are given for the severe and widespread 
thunderstorms of July 17-18, and for the heavy 
cyclonic rains of Nov. 4-5, are welcome additions. 

Tt is in to note that for the British 
Isles as a whole, 1926 was rather a wet year, and 
was the fifth in succeasion to have & total equal to 
or greater than the average—the longest run of wet 
ears experienced since 1875-83. e year 1927, 
it may be observed, will be an addition to this run. 
In distribution the rainfall of 1926 was very erratic, 
including the wettest Jam since 1877, the 
wettest November since 1870, and the driest 
December smoe 1870, when comparable statistics 
first became available. 


How we Behave: an Introduction to P. : 
By Prof. A. E. Heath. Pp. vi+90. ndon : 
Longmans, Green and Co., Ltd., 1927.) Cloth, 
2s.; paper, ls. 

-Amipst the mass of psychological works that 

emanate from the printing presses at the present 

time, this Kittle boo cl degervas moro than a paring | the 
notjoe. It is one of an admirable series d ; 
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auspices of the Workers’ 
tion. The present work fully keeps up the higl 
standard set by others in the series. It is, indeed 
remarkable with what success Prof. Heath har 
tackled the task, that one would have bean incline 
to pronounce impossible, of giving an adequat 
introduction to peychology within the limita o 
ninety small pages. It is of course intended as a 
uction and not & complete survey of thi 
on and it is a merit of ilia work that it con 
stantly further questions in a way whiol 
cannot to stimulate the student to carry or 
his inquiries. The eral scope of the work ii 
sufficiently ae. he gne the chapter h 


“The Nature and Aim of ology,” “ 
Subject Matter of Psychology, “ The Develop 
ment of Animal Behaviour," “ The Development ol 


Human Behaviour, (1) Towards a more Unified 
Response of the Self as a Whole, (2) Towardr 
Completer Adjustment to the Full Realities of the 
Environment.” 

Prof. Heath studies the working of the mino 
from a dynamic point of view, and emphasises the 
element of conation or ‘ striving’ in mental life 
If he ever expands what he has to say here into ə 
fuller work, one would weloome more detailed 
discussion of the relation of this ‘striving’ t« 
consciousness, & pomt on which, while interesting 
and yi ghia he does not seem perfectly explicit. 

general criticism, if it is a criticism, tha 
one could suggest, is that the student who begins 
on this work might get the impresion that psycho 
logy is always a delightfully interesting and amus- 
ing study, a dream from which he would be likely 
to have & rude awakening when he went on to the 
works of some other authors. C. 


Fürie Kyüsü oyobt Sekibun Ron, being a Japanese 
translation of H. S. Carslaw’s “ Introduction to 
the uds deed of Fourier's Series and In 

by G. Takemae. Pp. xii + 482. 
(Tókyo: Uchida Rékakuho, 1927.) 8 yen. 

Durma the last fifteen years or so, several im- 

pe rtant books on physics and mathematics have 

translated into Japanese. To the list of these 
is now added the book under notice. It is trans- 
lated with accuracy into a clear and simple Japanese. 

In the preface the translator describes the diffi- 

culties which he had to cope with in bri the 

eae to the stage of publication, occasioned by 
t earthquake of 1922 and his long illness 

i “tollo owing years. Both the translator and the 

publishers must indeed be congratulated on their 

admirable work in translating and publi in 

suoh a clear and well-printed form this ex t 

book by Prof. Carsiaw. 

The translation will no doubt prove useful to 

e ese studente of DRM: mathematical and 

ological science. One fears, however, that 
the translator may not receive due reward for his 
labours. All Japanese university science students 


JANUARY 21, put 


are ablé to read well enough to understand 
the eexplanations a technical k, and it is 
unnecessary for them to resort to translations. 

is it 80 with a book*on mathematios. 
Moreover, the reading of foreign books in the 
the originals is to be enco &8 
later on it will be necessary for many of them to 
read original papers in foreign languages as well as 
in Japanese. 

Nevertheless, the present translation will be very 
welcome to studenta who cannot through & 
systematio course of study, either ot their i 
subject or of the in which that special 
subject is written. ore, in the present 
translation are included various important altera- 
tions and corrections due to Prof. Carslaw, thus 
rendering the translation more up-to-date than the 
original work. S. Yosurrakaz. 


The Magmeio Manual. By H. R. Langman. 
ood's Manuals.) - Pp. x + 221. (Lon- 
Crosby Lockwood and fon, 1927.) 
i 6d. net. 

a every motor-car the ignition of the 
mixture is effected by means of an 
electro k produced by a small generating 
device called & magneto. During recent years 
considerable advances have been made in the 
deaign of these generators, and they are now 
thoroughly trustworthy. It is advisable, however, 
that every driver of & oag should have some 
R up ni dd tos 
and of their necessary adjustments. He find 
much that is useful to him in this book. Luckily, 
. the ent magnets of now xoay 
retam their magnetio pro for many years. 
This is due mainly to the great &dvanoes that 
have been made in the manufacture of magnetic 
steels and to improved methods of magnetising 

them. 

Heat and vibration, however, have a demagnetis- 
ing effect even on the best magnets. It sometimes 
happens, therefore, that the becomes weak 

and the funotioning of the device es unoertain, 
The palk af the magnet can be easily tested by 
placing a soft iron keeper acroes the poles and b 
moana of a spring balance measuring the pul 
required to displace it. A good-sized magnet when 
new can easily support & weight of at least sixteen 
pounds. The author gives some useful and con- 
venient methods of testing and remagnetising the 
ioular type of magnetos used in Ford cars, 
many of which are in Great Britain. A 





list of questions is &t the end of the book, 
and will enable the student to teat his 
knowledge. 


Land Tenure and Agriouliural Production in the 
me hany d est rcu Man ici EE 


on Development in Tropical 


Diu PS . H. Mantm Leake. Pp. ix+ 
139. (On nbi : W. Heffer and Sons, Ltd., 
1927.) 7a. 6d. net. 


Da. Laake has had practical experience of tropical 
agriculture as Director of Agriculture in India and 
as Principal of the Imperial College of Tropical 
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pea En in Trinidad. In disc these vital 
problems, therefore, hd has a first-hand knowl 


of the facta in certain areas, It must not 
thought, however, that he takes a restricted view 
cio ape ti and while he recogt the im- 
knowl of conditions, and has 
at SM Mas Errant acquainted with 
these conditions, he argues on Imes which aim at 
elucidating general principles modifiable in their 
appisekion to specific cases. 
ow far Dr. Leake has been gu puse may 
perhaps best be judged from his very ble xd 
ive ap d n nd nds d ADM 
Africa, which is reprinted from the Empire 
Growing Heview. He there & triple 
partnership which would seem to merit a trial, 
though the position which is assigned to the ohief 
is perhaps open to question. It is alfo doubtful 
how far it would be generally applicable even in 
East Africa, where it would seem ada 
conditions among oertain tribes only. ith Dr. 
Leake’s plea for increased agricultural education, 
his readers will find themselves in hearty agreament. 


P and the Soldier. By F. C. Bartlett. 
. Vill +224. (Cambridge : t the University 
Preas, 1927.) 7s. 6d. net. 


Ir is a difficult matter to discuss the practical 
application of peychology in a manner that appeals 
to the novice Prot Pending the expert, but in 
this book Mr. Bartlett has succeeded admirably. 
Although he addresses himself primarily to the 
student of military affairs, his discussion is also of 
interest to the general reader. Problems of mental 
and physical fitness, testa for general ability and 
2 ee aptitudes, the effecta of practice, the 
of fatigue, and allied topics, are discussed 
ne y and with ne ein ie illustrative detail. 
The sections d with leadership, disci e 
&nd morale, and with the mental disorders 
fare, are, essa more attractive because Mors 
expreesive of the author himself. Such a com- 
bination of sound psychology and simple ition, 
deserves & larger audience than the studen 
whom it was originally addressed. 


An Introduction to P. . By Prof. John J. B. 
Morgan and Prof. A. R. Gilliland. Pp. xi +319. 
(New York: The Macmillan Co., 1927.) 75. net. 

Tau suggestion that courses in elemen oho- 
logy to high school pupils will be pe xe is 
decidedly novel, but, when we consider the char- 
acter of American schools, not so ill-advised 
as might at first sight appear. In this text-book 
the authors have aimed at giving concrete expres- 
gion to the idea. The work has been efficiently 
done and the book will doubtless meet the needs of 
those who require a formal text for class purposes. 
Interest in the ‘parlour tricks’ of experimental 
psychol is of course easily secured, and the 
authors have not overlooked this. The usual 
topios, such as the nervous system, habit, sensationa, 
attention, learning, memory, eto., are inolud&d, but 
the treatment is very simple and is congerned 
chiefly with facts. Questions and references, are 
given at the end of each chapter? 


ta to^ 


a 


Letters to the Editor. 
_ Editor does not hold himself 
sprawd Iy his correspondants. 
the writers of, rejected mamusoripte intended for this 


or ary other part of Narunn. Noenotice 4s taken 
of anamwymous communications. ] 


Pleochroic Haloes and the Age of the Earth. 


Iw séveral oqmmunieations, -ineluding one in 
NATURA vol. 109, p. 480, 1022), Joly has directed 
attention fo ies between the position of the 
innermost ring of pleochroic haloes due to uranym 
and the scoentod ionisation curve of the a-particles 
of uranium. Since the range of the a-particles which 
produce the haloes by ionisation proceases is related 
to the velociby of decay of the sar peered 
by Geiger and Nuttall’s law, de co des that 
uranium may have pes aged at one 
time than it does to-day, or that in in geological 
times @ more rapidly disin Pese isotope 
may have the ionisation curve of which is no 
longer accessible to observation, owing to the fact 
that the isotope has decayed completely in the later 


geological epochs. 

Objections to these conclusions have been raised; 
peru ey Hahn in his book “ Was lehrt uns 

ie Radioaktivitàt über die Geschichte der Erde ? ” 
(Berlin, 1926, pp. 55-56). Hahn assumes that the 
position of the innermoet uranium ring is by no means 
anomalous, but that it mdiocates the true. current 
range of the a-particles. From this it follows, of 
course, that the Geiger-Nuttell relation no longer 
holds valid for Mages long half-value periods. 

Binoe no similar discrepancies are observed in the 
case of thorium haloes, Hahn’s explanation raises 
. difficulties, which. can, however, be avoided if we 
assume the following causes to be operative in the 
Prine tao E En ds depends nl; 

e range of an a-parti not only on the 
velocity of disintegration of the radioactive sObetazioe, 
but also on the physical constanta of the medium 
into which the a- etrates. Changes in the 
cohesion properties of medium can call forth 
deviations in the ed without ep poe mani of 

changes in the rate of disintegration. 
Magoo tions show that radioactive dismtegra- 
tion can produce isotropy in minerals, l ing of 
the lattice, and alterations in cohesion (NacA- 


richien der esten ai Wissenschaften, Gottingen, 
1922, Math.-Phys. , P. 110). Such processes 
must also take place within pleoahroio haloes, par- 
ticularly in the central portion, where for geometrical 
reasons the action of the a-particlea is concentrated. 
In the region of the mnermost uranium ring the effect 
must be particulafly strong, for in this rone the a-ray 
absorption shows & maximum value, as is indicated 
by the mtegral ionisation curve of uranium, which 
possesses a steep peak in this position. 

We must, therefore, conclude that the coloration 
of the mineral is acco E E ee ee 
nren pro ies, increase in 

eee the a-particles. This increase will be 
especially m agin innermos* uranium ring; 

Ma gd remain outside the limita of measure- 

remaining rings. On the basis of this 


idu A 
ion, the history of a uranium halo will be 


888191: 
^ somewhat as follows : 
. The innermost first develops at the normal 
distanée from the nu 


inetumon. With eresi g 
development, and corresponding to the i 
~ range, the outer periphery of the halo advances in a 


1 Translated by Dr. ®. W. Lawson. 
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radial direction, whereby the part of the ring directed 
towards the centre is no longer darkened to the 
extent as previously and soon is lost in the 

brown coloration qf the inner parta of the halo. The 
outer radius of the innermost halo thus increases’ m 
the course of time, exactly as in Joly’s observations, 
The changes in cohesion which it is necessary . to 
assume to lain these alterations of the radii are 
but very 

That an arnt nd phenomenon has not hitherto 
been found with thorium haloes ia, in my opinion, due 
to the fact that the imtegral ionisation curve of 
thorium is nob so steep as that for uranium, but is 
much more evenly distributed. In oe no 
marked maximum of absorption of the a-r&ys oo- 
incides with the innermost rings, a8 in the case of 
uranium, Changes in the cohesion properties of the 
mineral oon: the halo are thus smaller, and 
above all more uniform, for thorium haloes than for 
uranium haloes. Co i anomalies in the 
radii of the haloes are therefore much more difficult 
to detect. In the elucidation of this question, how- 
ever, it is very demrable that accurate observations 
in this matter should be carried out, and that in this 
connexion attention should be directed to a posable 
dependence of the position of the innermost 
the physical and chemical nature or condition of the 
containing medium. 

The explanation I have given of the anomalies in 
the uranium haloes invalidates Joly’s assumption of 
the existence of uranium isotopes with abnormally 

disin: on rates in early geological time, and 

Eee the e as to the e of geological 

ages which Joly has drawn from this his work appear 
justifled. 


“Boolian Institute*of the Gace 
Göttingen. 


The Natnre and Function of Golgi Bodies. 

“ Youth is, we all know, somewhat reckless in assertion, 
and when we are juvenile and curly, we take a pride in 
seroasm and inveotrve."—BJANJAMIN DIBRANLI. 

Taa opening sentence of Prof. Gatenby’s letter 
rapa dece aed Il and 12) raised in me hope 
that at last we sho be given some kind of indication 
of the function of the Golgi bodies, by one'jwho has 
sd bes devoted to them entirely. On 

ugh- his letter I. find that he es no 
Ware e as to funotion, and that the only definite 
destiny attributed to them is that they form the 
eae tue As, however, we are also told 
that the Golgi es are '! as universal as the nucleus 
SS et he ee M e r 





&nd as this assertion claims no more than 

that the Golgi odie give riso to a o structure 

in a particular group o > highly eae which 
in a certain sense can scarcel En regarded as part of 
the body of the animal or t, we are still left in 
ignorance as to what Prof.  Gateal believes is the 
function and destiny eae of what he calls 


“ this intra-cellular o 
I suppose that the moet indul of men would not, 
in ordini circumstances, be displeased if he were 
told that pe sins aa haben tt 
Prof. Gatenby’s style is such that when he writes, ‘It 
was really Moore and Walker who discovered the 
‘Golgi apperatus’ in animal spermatogenesis!" I 
am not sure whether he gives this as his own or same- 
one else's opinion. In either event the opinion is 
mistaken, and the mistake does not please me. The 
vesicles described in the paper of which I 
waa part author (“ The Meiotic Process m Mammalia.” 
Univ. Presa, Liverpool, 1906) ware described by Benda 
in 1896, by Baumgartner in 1902 and 1904, by others 
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later, and in by me in 1925 (Proc. Roy. Soc., B, 
vol. 88). Phair behaviour iode di action of staining 
and fixing reagenta is entirely different from that 
attrib to Golgi bodies by Prof. y. In fact, 
when the methods he recommends for the demon- 
stration of Golgi bodies are used, only a distorted 
dies Ot We eet Mene oan Eo Granad: even by one 

iar with theee structures in properly ‘preserved 
material, 


It is curious and ive that theme ‘vesicles, 
which can be traced through three cell ions, 
which are described as going to form ‘the cap of the 
Sper andere bast denon ated by hone EROR 
of fixation regarded as least likely to distort the 
structure of the oell long before Golgi bodies became 
fashionable, should be those which are now claimed as 
the Golgi bodies which can be seen in the living oell. 
The true Golgi body, according to Prof. Ga y, is 
not demonstrable in fixed material if acetic acid is 
used, and the material requires ent treatment 
for & week or two in o&mio acid, or use of some 
other drastic method such as those, the use of which 
is deplored by many histologiste, in the 
case of some preperations of nervous tissuea ; deplored 
because, though they are requisite for the particular 
purpose in view, they distort the structures to be 
examined. I see no reason, therefore, for calling a 
structure which is best demonstrated by the use of a 
fixative containing a considerable percentage of acetic 
acid and by rigidly avoiding the methods recom- 
mended by Prof. Gatanby, a Golgi body ; ioularly 
as ite history and destiny were more clearly shown by 
other investigators many years before he published 
his first paper upon the subject. 

With to the rest o Prof. Gatenby calla 
Golgi bodies, I am sorry that he did not give any 
reasons for his condemnation of m paper (Proc. 
Bey See 1927): ae assertion that T pais 

eep for thirty years I can scarcely regard es i 
upon the validity of my observations. Nor do I see 
that their truth is affected by my failure to quote 
pape Er botanist on “mitochondria whioh even 
ivided.” 

The observations referred to were briefly as follows. 
If mixtures containing proteid, peptone, albumose 
lipins, and other substances found in cells, are treated 
with a fixative that does not contain ascetic acid, 
structures indistingui le fram the ‘ Golgi bodies’ 
may be demonstrated if the preparation is dealt with 
according to Prof. Gatenby’s osmio amd method. 
Moreover, if minute globules of fat are introduced 
into the solutions, some of the ‘ Golgi bodies’ take up 
‘a juxta-nuclear ition’ just as do some of the 
: Tki bodies” in e oell. hey do aot appear if the 
lipins are omitted from the mixture. If a&cetio acid 
is used im the fixative, the ' Golgi bodies’ do not 
ap either in my mixtures or in the cells. Now all 
alles a animal and vegetable, contain lipins, chiefly 
lecithin and kephalin, therefore it would be 
Wurprüng 4f these bodies did not appear in the bella 
just as they do in the mixtures. I i 

How are Prof. Gatenby's assertions supported ! 
Evidently from his letter there is much di ant 
even the adherenta of the Golgi body. But he 
quotes " the leading English workers ” as believing 
certain pe sn them. Who are the leading 
English wo ? Prof. Gatenby’s style of writing 
again makes me doubtful as to his exact meaning, but 
I rather from his letter that he means himself, 
Dr. Lu ord, Dr. Brambell, and Miss Shana King. 
Surely there are some others! But later on in his 
, courteous criticism when he says, “If Prof. Bose 
expects other logists to accept the view . . . , he 
is much mi " he appears to consider himself 
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justified in speaking for cytologista in general, so 
perhaps these really are our leaders. 

There is ons est I would venture to make of 
Prof. Gatenby, that is that he would cease to use 
the word ‘inclusions’ in describing eall structures 
contained in the cell or even in the cytoplasm. I 
hope he meang something different from what the 
word may be in as meaning when hg usea it 
thus. invention of & new word, or trying to gi 
a new meaning to an old word, is always regrettable, 
sigue Oe ormer proceeding is sometnnes un- 
avoidable. 

‘Hoe strikes no com, 'tis true, but coing’ new 

And vends them forth as knavee vend gilded counters, 

Which wise men scorn, and fools asoep in payment 
(Old Play, quoted by Bir Soott, 

chap. xv. “ The Monastery.” ) 
CnaR WALKAR. 


Jan. 10. e 


A-Dark Space in High-frequency Dischargee. 

Kisagmwzm (Ann, d. Phys., T7, 287 ; 1925), Gill and 
Donaleon (PA. Mag., 2, 120 ; 1925), and Wood &nd^ 
Loomis (NATURB, Oct. 8, 1927) have shown that a 
glow discharge can be prod in vacuum tubes at 
very low pressures, provided the exciting current has 
a frequency of the order of 4 x 107. 

Some I ts were carried out by me in which 
a 17 om. ical bulb, fitted with both internal and 
external electrodes, was excited at low pressures by 
a short-wave oscillation generator having a viia 
of $:8x10'. Diso brightness 
were obtained with ei 


aluminium 3 om. x8 oam.) were 
dark surroundi 
TU epe Nach the phe. aioe of te Well aor 
Crookes’s rk space but di deaidedly in thiok- 
ness. When the pressure was such that a 25,000-volt 
transformer produced a 12 om. Crookes’s dark , 
this new dack had a thickneas of only 2 om. 
The thickness of this new dark space proved to be 
more or leas inversely proportional to the pressure, 
forond ing the preesure, the thickness increased 
to about 3-5 om. At the minimum used, the 
transformer produced no trace of a discharge in the 
tube. The dark could also be seen when 
the tube was excited by means of the external 
electrodes. 

comm tudiroHaan ine ie HECUPHOY UIDI 
resulta from & to-and-fro motion of eleotrons in 
rapidly alternating fleld, the distenoe between eleo- 
trodes necessarily being than the amplitude 
of the to-and-fro motion of the electrons. this 
hypothesis a dark region near the electrodes is to be 

for if the mean ition of the electron is 

leas than half its amplitude of oscillation from an 


‘electrode, the electron will be removed from the field 


by the electrode. To account for the erar 
Gf this dark spav; one must recall that 

of the electric Bein hens High uenoy discharges 
is not large, so that only in vicinity of ita mean 
position will the electron have sufficient energy to 
excite radiation. It is probable that the change with 
preasure is due to an increase in potential, for lowering 
the pressure decreases the n of available [ios 
trons, and if we consider the to-and-fro motion of the 
eleotrons as & kind of disp 


paneer ey parts, e 
ine abet UP SODE VE A e poe é 


&oroms the tube. BINOLAR 
Mount Wilson Observatory, 
Dec. 20, 1927. ^" e. 
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Temperature and Salinity Observations in the 
Gulf of Aden, 

M Mx letter on the observations of the ar from 


the Red Sea, made by H.M. 
during the spring of Jos] pedum 


Magnaght, 1928, 1924.” 1 
fisica. Parte I. and IV.), were published ind y 
and. almost simultaneously. Prof. V has now 
sent me the drawing reproduced here (Fig. 1) with an 
SlahonN* e ` 
142 141 
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Disease of Grasses caused by Bpichioe typhina. 
Tum Ascomyoete fungus, typhina, "has 


Epichos 

been reoorded on t species of Graminew in the 
yea. Aadan durmg the Bevon 
nob a parasite of economia 
i| Importanoe in the district, 'the fungus has been de- 
cidedly destructive at the Btation, entailing the loss 
of some valuable lante. An investigation 
relative to the biology of fongus started in 1922 

has given some in results. 
iypMna is found to possess a slender inter- 
cellular m which the stems and 
leaves of infected planta at all periods of the year. 


138 














Fig. 1.—Temperatore and salinity m the Golf 
1924. Hed Sea Hrpeditaon, 1923— 
€B. Manecki. ndr 


sabia d of the Apo that ib nb be possible to 


lish it also in NATURA. 

The two seta of observations agree in general, but they 
show differences of considerable interest. Gom n 
is easy, since two of the stations are nearly identical 
in ion for the two ships; there was, however, 
no Italian station so far east as the British station E. 

The Ormonde’s station B lies seven miles nearly due 
south, of the Italian station 141. At the former the 
salinity was 87-8 on the bottom in 870 m., as compared 
with 38-8 in the smaller depth of 300 m. a$ 141. 
ifa. «at D the Ormonde's maximum salinity was 
87-54, at 1000 m., 80-44 at 830 m. at the 
Italian station 188, which lies two miles farther north- 
ward and ten miles to the westward. The Ormonde 
sounded 1800 m. here, with water of a decidedly 
oceanic character, 85-76 salinity, at 1200 m.; the 
A lio , Magnaghi found only 1015 m., so it is 
possible that the distance between the two stations 
was more than ten miles. 

* The differences support Prof. Veroelli's contention 
that the tidal currente in the western part of the Gulf 
of Aden extend to great depths. 
Doarp J. MaATrHWWM. 
à Holly Bush Ts, Harpenden, Harte; Deo. 18. 


No. 3038, Vou. 121] 








Metres 


Field experi- A 
menta ve * 
asus that 
ite is 

perpetuated 

y vegetative 
propagation 

of the host plant. 

The researoh has 
centred for the most 
peli lis disease on Festuca rubra, a species whioh 

aroused the interest of the writer by showing the 
conidial on exserted idles. In most grasses 
the the tween successive leaves 





$400 


consisten: percentage of 
infected plants. Visible symptoms o Lt x namely, 
the formation of conidia to the host, were 
not developed until the second or third of growth, 
but microscopio examination of seedling revealed 
the characteristio mycelium at the growing point and 
in the leaves. Some plants which remained barren 
for three succeasive years aleo revealed myoelium in 
the vegetative organs, 
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Myoceļjum similar to that found in other parta of 
the plant has been traced in the floral ml 
the mpe seed. So far myoelium has not. 
toc d dts 

The myoelium occurs as scattered strands in the” 
pales and pericarp, but itis most abundantimmedistely 
outaide the aleurone layer and between the endosperm 
and the scutellun. The mycelium does not appear to 
penetrate the oella. It has been traced within the 
tissues of the embryo itself, and in the first leaf of 
seedlings grown from infected seed under aseptic 
conditions. 

The cytological relationship of the host and 
as revealed under the microscope does not betoken 
any decided parasitic tendency on the part of the 

, but an examination of the seed produced by 
infeoted planta gave definite statistical evidence of 
the adverse influence of the paraaite. 

The invasion of Festuca rubra by Epichlos typhina 
and ita tranemission by the seed are of particular 
interest in com: n with the endotrophio 
of the genus ane um investigated by Freeman and 
McLellan. Certain pointa of difference, notably she 
intracellular mycelium of the Lolium and ite 
more thorough invasion of the seed, make 16 unwise in 
the present stete of knowledge to push the com- 

ison too far. Another el might be drawn 
tween the behaviour of typMna and the 
mycorrhizal of Calluna described by Reyner.! 

A farther point of interest arising out of the present 
studies is the discovery of a fungus, in the roota of 
cae Alopeourus pratensis, and Festuca 

has an intracellular mycelium of 
the ite a type and resembles that recently 
described in the myoorrhiza of various plante including 
wheat, Rot aspis Festuca ovina, and the genus 


Lolium.* op he ue this ota a has ‘no genetic 
connexion Tin 
Z Sampson. 
elah Plant-Breeding Station, 
Aberystwyth, Deo. 14. 


Activation of Hydrogen by Electric Discharge. 


In a recent paper, Mr. G. A. Elliott (Trans. Faraday 
Soc., 28, 60; 1927) describes experiments on active 
hydrogen, in an ozoniBer. The activation was deter- 
mined as Mu the &ctive hydrogen over 
solid sulphur (which was placed very near to the 
discharge tube). 

A mechanism of activation is herewith ay eee 
which does not need such hypothetical 
(see F. Paneth, eto., Zeit. f. Hl. Oh., 83, 102; 1 1927) 
only involves ions and electrons. If the stream of 
yog leaving the discharge tube carries ions 
(H+, H+, or both) and electrons, due to the fact that 
they have not all recombined, then the electrons 
may readily combine with the sulphur atoms, because 
the latter have a decided affinity for electrons. Sir 
J. J. Thomson uses this idee to explain certain 

henomens in the electrodeleas di i 
1927). 


Phil, Mag. [1] 4, 1158 and 1157; 
the ozoniser reaction is then & simple ionic 


step in 

So menu se 8. O. Lind, '' Chemical of 
Alpha Parti and. Electrons.” Second edition, 
Jan. 1928, Chemical Catalog Co., New York) between 
H+ and 8~ with the asalan production . of H,8. 
With the a era placed close to the e it is 


very likely that it is under arf electric field due to 
1 References to the papers 

the reoent book Be Xeon at rs ay oa 

Plants and Bryo- 

No. 15, 1027. The references are 


Fungi tn V. 
pn der Pivot ri, Si. 1, e 7 
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e in gases 
The next 


these topics may be found in 





leakage, and it is not necessary then to regard a slow 
rate of recombination of gas ions as essential. 


GEORGE GLOOKLER. 
(Research Associate, z 
American Petroleum Institute.) 
School of Chemistry, 
University of Minnesota, 
Minneapolis, Minnesota. 
Oxfordshire Flowers and the Plot Memorial 
Windows. e 


In Narona of May 28, 1027, p. 708, in the excellent 
&ooount of the unv of the Wriin-Aslfmole-Plot 
Memorial Windows at Oxford, it is said that ''the 
surrounding wreath is of two Oxfordshire flowers 
which Plot was the first to recognise as new to the 
British flora”—Viola palusiris and Geranium dis- 
sectum. 

I Have d dealt with these in my Oxfordshire Flora 
(EE) ana uote Morison's remark upon the Viola. 

says (Pl. Hist. Un. Oz., 111. 475, 1680): “Detecta fuit 
a Jacobo Bobert decennio abhino" ; moreover, it is 
doubtleas Parkinson's (‘‘Theatrum,”’ 755, 1640) Viola 
rubra striata Eboracensis. Bo, too, with Geranium 
dissecium, Morison does not give Plot, but Bobart as 
its discoverer. It was actually included in Thomas 
Johnson's *' Catalogue of Kentish Plante," published 
in 1629. So that neither of the two planta selected 
to appear in the wreath were aotually new to Britein. 

Plot, however, did discover & new species of elm 


(Ulmus Ploti Dr.) as well rd eras Potentilla preen 
Sagina apetala, and Eleocharis e two latter 


adaptable for depioties iB in a floral wreath. ' 
The viola, however, and geranium are both figured 
in his History. G. Crarnmas Davos. 
Yardley Lodge, 
Crick Road, Oxford. 





Experimental Measurement of the Surface Tension 
of Solids. 


Ix previous publications I have shown that the 
surface tension of solids can be determined experi- 
mentally by methods which do not involve any hypo- 
thesis as to molecular structure. As there is evidence 
et pe Packed base of rock salt ia more complicated 

at firat sight, I devised a method 
ih e P the molecular forces to be determined 
in a direct way. The method is limited to a certain 
range of values and is not applicable when the sub- 
stances used act on each other; I have determined 
the surface tension of and rock salt. Now I 
find that this method, described in the PA. Mos 
June 1926 and Oct. 1927, suitably modifled, 
eg iind for many other substances and some metals 
us it is possible to determine the 
TA of antimony, bismuth, lead, tin, 
aluminium, cadmium, and zinc. For metals with 
higher surface tension, certain adjustment of physical 
ee ee and this will be done in 
ue course. G. N. Awroworr, 
11™ Avenue de reas . 


Being at Gine, Fra Teac. 


- The Hungarian Minica Reich Institute. 
Ax unfortunate error has crept into the last 

EE of my article ed . 81, ae ! 869). 

pengd (not not 
14s. 4d, but £4 4s, and Ern is about 18s. 8d? 
Binoe the article was written udapest, I am at & 
loea to account for the error, and apologise. for 
having overlooked it in proof. E A. BaTHER. - 


2.92 
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Light and Sight. 


AS SEDENS for exemplifying one aspeot of 
e relationship between physice and physio- 
logy, nne Lo x the physical stimulus to a 


dolo ginal mse, Wad 
dnd die Leotures upon ' Light and 
Sight,’s delivered by me at the Royal Institution on 
Nov. 1, 8, and 15. John Tyn in addition to 


being & physidist, drifted into biology, and by his 
experiments on spontaneous generation may be 
regarded as a pioneer in bacteriology. He was also 
a philosopher. He himself his indebted- 
nees to men—Carlyle, 
“ These three unsoienti men,” he said, ' ‘made 
me a ioal soientiflo worker." His paiay 
led him strongly-to support the 
evolátionary theory—Darwin and Wallace Tne, Herbert 
epee ane E ey. Specially strongly did he 
that canon of scientific discipline which was 
bag ene unciated by Huxley and rathér unfortun- 
sels ded by him with the contentious name, 
Bo eect as Here Tyndall was overshadowed by 
oontem &nd the immense effect 
of his B. Belfast is Hable to be overlooked by 
the historians of science. 
The essence of the agnostio creed. was & judicial 
of authority and the oultivation of sus- 
pension of judgment in regard to matters which are 
not yet susceptible of rigorous scientiflo proof. It 
cannot be doubted that the rise of the theory of 


relativity and the deductions therefrom have led to 
a weakening of scientific iplme and a too facile 
acceptance of plausible tions. A reversion 
to the stricter canon of and Huxley would 


be beneficial to all branches of science, and not 
least to physios, where hypotheses as to atomic 
e constitution and life history of the 


of the laws of the Medes and 
ur Keith has recently said, 
“The unfortunate position is that in this world 
there are men who will not be satisfied with not 
knowing "—an ambiguous remark whioh, however, 
as meant, embodies a great truth. 

Our consciousness of the world around us is 
derived from impfessions conveyed to our sense 
organs, of which.the most important for us are the 

' organs of vision. The integrated results of our 
sensory impreesions are peroeptions, which thus 
originate in the absorption of energy in various 
forms by the sense organs and ite transformation 
into physiological impulses which are conveyed by 
sensory. nerves to the brain. 

In considering the radiant energy emitted by 
sources of light, such as the sun and artificial 
illuminante, and ite distribution 

spectra, it-is interesting to note that the uman eye 
has booome specially adap oe a as shown 


Te Eam : 
as seen by the pted de den more 
or leas accurately with the summit of the curve of 


radiant energy. , 
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out their, 


: ~ . By Sir Joms Pansons, F.R.S. 


As Helmholtz long ago pointed out, the È 
shows many defecta as an optical instrument. e 
refracting surfaces are not accurately spherical 
they are not accurately centred on the optic axis; 
they are not completely homogeneous aud. therefore 
give rise to i tiam, or completely 

t; the cornea and lena are not free frome. 
herical or from obromatic aberration. Hence 
elmholtz’s oft-repeated dictum that if an opticians 

delivered so faulty an instrument it would be 
justifiable to return it to the maker. Even Homer 
sometimes nods; and it is regrettable that Helm- 
holtz should have uttered so unjust a sarcasm. For 
the true criterion of the eye as an organ of vision is» 
ite biological utility, $.e. its capacity to fulfil ite 
manifold functions m the interests of the individuali 
and ultimately of the race. An instrument approxi- 
a a sphere of 11 mm. radius, which combines 

Jupe being a camera with automatic 
ee ity to a distance of 3 or 4 
inches and unparalleled range of sensitivity, an 
efficient photometer, colorimeter, kaleidoscope, 
stareoscope, and range-finder cannot be regarded as 
inefficient. 

_The criterion of visual acuity is the capacity to 

two te of light as separate, i.¢. the 

minimum » This depends on the resolv- 
ing power of the eye and the fineness of grain of the 
screen upon which the image is formed, i.e. the 
neuroepithelium of the retina. Experimental ob- 
servations showing a minimum visual angle of 
40” of aro coinoide well with the mean diameter of 
the foveal cones, 3p. But contour discrimination, 
with a minimum e of 10’, or even binocu- 
aed m 2* Cage and | eymouth), is much leas 
As shown by Hartridge, the key 

to to the n is found in the difference of illumina- 
Pa which is ptible to cone vision. It is a 
amploa of the law that all perception is 


seers dim of change. 
It can be safely stated that there is no form of 
sensory discrimination which is Bo developed 


as that of contours; and it is noteworthy that it 
n employed empirically by. physicists in the 

en the vernier method i is inapplicable, 

as in a in photometry, the error of experiment) is greatly 
increased, It is well for physicists to remember 
that the accuracy of their measurements depends 
t oom foundation (see NATURA, 110, 


Tho beating of these facta on the physiology and 
psychology of reading elicits many mteresting inda 
clusions. The defects of the optical ap 


lead to diffusion i , and cause a 
whereby the image of a dark object is encroached 


upon 2 Py the surrounding white. Irradistion im 
E A a a 
b oet of the letters and spaces. Thus, 


Loa tween round letters like o and e 
should be leas than that between square letters. 
Moreover, the significant parts of letters are usually 


E 


in the half, so that a line of print can be eaail 
read if the lower halves of the letters are co 
but is illegible if the upper halves are covered. 

The eye is not only automatically adjustable to 
distances, but also ita sensitivity is automatically 
adjusted to the amount of light entering it. The 
sensitivity of the retina increases enormoualy in 
dark adaptation, and scotopic or twilight vision 
differs in many respecta from photopic vision. 
Evidence derived from physiological and patho- 
logical observations supporte the view that the rods 
are ible for scotopic, the cones chiefly for 
photopic vision. This is the so-called duplicity 
theory. Thus, the rod-free area of the macula is 
night-blirid, as was ago discovered by astron- 
omers, and it is generally held that the Purkinje 
phenomenon is absent at the.fovea. Further, the 
rate at which the eyes become adapted to dim light 
varies somewhat in normal le, and there are 
diseased conditions in which, it is very slow or 
almost absent. Such people are p ae They 
are ically incapacitated in dull lights, and 
cannot get about after dark. In one rare group the 
eyes appear to be otherwise normal and the disease 
is transmitted from one generation to another. The 
most famous and most extensive pedigree of any 
diseased oondition is that of some congenitally 
night-blind people in the Montpellier district in the 
south of France. The i was started by 
Cunier in 1888 and brought up-to-date in 1907 by 
ee It consiste of ten generations of 2121 
persons, 185 of whom were night-blind. Much 
commoner is the night-blindnees associated with the 





disease of the retina called retinitis pigmentosa. 
An in ing antithesis to night-blindness is 
found in the rare cases of ital total colour- 


blindness. For the normal sighted the colourless 
of scotopic vision becomes suffused 


gre. phi 
vith the oolours of the rainbow as the intensity 
of the light is inoreased. For the totally colour- 
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blind, although the brightness increases under these 
conditions, no colours are seen. Moreover, there 
is no shift of the maximum brightness from the 





green to the yellow region of the spectrum, such af 
ocours in the normal. ° 

On the duplicity theory, the congenital night- 
blind may be E ed as having E A 


and the totally oolour-blind only rod vision. There 
are, however, difficulties in acoepting this simple 
tion. s 

e discovery of the visual purple indicates 
forcibly that the first atao in the énergetios of the 
retina is photo-chemical. It is associated with 
electrical o of great complexity* and whereas 
Adrian has shown that the electrical changes in the 
optio nerve are in all respecta like those in an 
ordi nerve under excitation, the correlation of 
these with those of the more complex 
retina has yet to be elucidated. 

Stimulation of the retina by an instantaneous 
flash of light elicits two facta—the istence of the 
visual impreesion for an & iable time beyond 
that of stimulation, and recurrence of vision. 
The latter is due to the pulsatile nature of the 
sensory response. It accounts for such peculiar 

henomena as ‘ Bidwell’s ghost, Charpentier’s 
ds, and so on. One the most striking 
eee is the production of a colour sensation 
y pure black and white stimulation, as in Benham’s 
top ; and this has recently been partially explained 
by Piéron on the s&me principle. ` 

The relations of these soientiflo observations on 
ie and sight to such practical problems as the 
illuminations of rooms, factories, art galleries, eto., 
and the hygiene of vision in relation to flickering 
ighte, the cinema, eto., is full of interest, but also 

very obecure. The investigation of such 
problems is the chief work of the Physiol 
of Vision Committee of the Medical 





The Second Danish-Icelandic Expedition to Iceland, 1927. 
By Dr. Næs Nuwsax, Copenhagen. 


QV? knowledge of the interior of Iceland is of 
quite recent date and still in part very in- 
complete, even to the point that there are distriota 
‘which may be said to be utterly unknown to science. 
This applies both to topography and to geographical 
and gaclbginal conditions. The reason is that it is 
very difficult to push into the highlands of the 
interior, because different difficulties, each of which 
requires to be met by a special technique on the 
part of the traveller, combme to t obstacles 
to his passage as well as to his closer scientiflo 
investigation of the country. 

In a purely practical way the coast districte have 
been known ever since the country was first 
inhabited, that is, for about a, thousand years, and 
similarly certain tracks through the inner hi ds, 
which one may su o were considerably better 
known seven or eight hundred years ago than they 
were in the eighteenth and nineteenth centuries. 
Meanwhile, the last fifty yeara have made great 
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changes in our knowl of this region, inasmuch 
as a great advance has made in the scientific 
investigation of the highlands, and at the same 
time in practical knowledge of the country. 
This advance is due to a oorfsiderable number 
of able and energetic men of science and travellers, 
Y Min one may name Winkler (1858), Preyer 
and Zirkel (1800), Keilhack (1883), Watte’s various 
expeditions in the ‘seventies, and Bixiker (1900). 
Above all, one must mention the great work carried 
out by the distinguished Icelandic investigator, 
Thorvaldur Thoroddsen, who in the last two de- 
cades of the nineteenth oentury travelled over a 
very great extent-both of the highlands and of the 


coast districts, and published numerous papefs on 
the phy and geology of Ioeland. o further 
owe to Thoroddsen & hber of excellent handbooks 


which are among the most important.sids in Ice- 
landic exploration. Since 1898, when Thoroddsen’s 
journeys ended, the work has been oontinuef by 


96 è ! / 


NATURE 


[JANUARY 2], dbs 





German, British, Icelandic, and Danish men of 
science, who have, all contributed to our knowledge 

vof the uliar natural conditions of the interior of 

*Iceland. During the War, Icelandic investigation 
came almost to a complete standstill, but since 
then a number of investigators hare made journeys 
into the country, and the results dte beginning to 
ap in various journals. 

e link in the series af these resumed investiga- 
tions ef Iceland is contributed by the jo a da 
acoomplished in the years 1924 and 1927 under 
name of the First and Second Danish-Ioelandio 

itions, under the leadership of the author of 
this article and the Icelander Palmi Hannesson. 
The costa of these expeditions were provided by 
the Danish-Ioelandio Confederation Fund and the 





Fie. 1.— Surface of lava-grevel near Fiakivota, Todand The storms, Joined with tho great 
of the surface, make vegetatign ‘oreground 


very scarce, In tho f 
stunted Armeris, 


Danish Carlsberg Fund. With regard to the 
expedition of 1924, the reader may be referred to 
the articles already published, but in what now 
follows a short synopsis will be given of the work 
accomplished in the expedition of 1927. 

The main lines of the plan were to push from the 


e district near Heds towards the western part of the 


great ioe-fleld of Vatnajokull and to make inv 
tions in the ice-free country west of the ioe-field and 


its weetern part, the intention being to lore west- 
ward until contact was established with the districts 
'south*of Hofsjökull explored in 1924.2 That has 


now been done, and the plan proved on the whole 
| to be workable "with the means and the man-power 
` which were at our 

The participators in the scientific work were 
Steinthor Bigurdsson, Palmi Hannesson, and Niels 


Nielsen. They were ee by a non- 
eo Nie Nissen: “Der 

ulkammus Merito ond al Hob ec ala ^ Meddelser fra 
Dansk Geolog Forening, Oo 


Tatin eee 
CN og 
sirit, Copenhagen, 1937. 
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scientifio colleague, -an Icelandio schoolmaster 

ur Jonsson. The work lasted from, the 

peering of July until the middle of September, 
and from July 18 to Sept, 3 the expedition was.cum 
off from all connexion with the inhabited district 

ie e ueni io MM HE 

onten&y, was-from July 30 to Aug. 5 the guest 

"i the expedition and took part in the work. 

By,far the greatest part of the highlands otm 


Iceland is extremely deficient in vegetation andi 


may be described as desert; but this differa very 
much, as great parts are covered with ice the whole 
ear through, especially the higher altitudes of the 
plateaux, which embrace most of the country andi 
m many places extend right down to the coast. 
Eilon ee eee which are free from» 
snow in summer iiie for the most 
part very overgrown, 
and it is penile at long intervals 
that one comes pin OA868. 
These conditions completely 
govern the technique of travel 
in Iceland, which is based on the 
use of Icelandic ponies, because 
it is only with their help that 
one is able- to overcome the 
obstacles presented by ice-fields, 
lava-fields, barren stretches of 
sand and gravel, and, not least, 
the pet number of rivers spring- 
i m the margins of the ioe- 


On long journeys in country 
free from snow it is impossible 
to transport fodder for the 
horses,? because a horse can only 
carry fodder for himself to last 
about ten days, so that one must 
depend on the few and scattered 
oases already mentioned. The 
explorations of 1927 set out from 
two such oases near Fiskivdtn 
and Ulugaver, both known before. 
On ‘hase spots we established & base whence 
the work was carried on, perds on horseback, 
partly on foot, partly by the setting up of small 
Rice stations in the desert tracts around. 

aie oqo proart consisted of tenta, with wa » 
floors, poping. page of lamb-akin, and vegeta 
provisions for nine weeks: on the other hand, us 
dv of meat was quite amall, the intention being 


may be seen a 


the e ition with animal food by 
hunti and We suoceeded, thanks 
especi to ‘our catches of trout, in getting what 
we needed. For transport of men and goods, 


seventeen horses were employed, of which, however, 
immediately after our arrival at Base No. 1, four 
had to be sent baok to the inhabited district, 
because there was not grass to feed them all 
So the number of our horses was properly thirteen. 

ede ent consisted, inter alia, of 
a complete outfit lor mapping and astronomical 
determination of position (wireless receivers for 


* Conditions are quite different when one has to do with ice-tracts 
cf. J, P Kooh’s journey 


over the inland fos of Greenland with Icelandic horses, J912- 
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letermiming time and for meteorological intelli- 
zenog), apparatus for meteorological o tions, 
and a set of instruments for hmnological work. 
"We, carried, besides, a good photographic equipment, 
both the usual plates and cinema- : 

Those who took part in the scientifio work 
worked to some extent collectively and to some 
axtent miügly. Thus the oartographical work was 
mainly carried out by Si n, the limnological, 
«s also the xoa isa and botanical investigations, 
were made by Hannesson, while I mainly ocoupied 
«nyself with geomorphological inquiries, especially 
concerning the morphology of vulcanism and 
tectonics. But collective work was much needed 
both for practical and for scientific reasons. 

. The resulta of the investigation can naturally 
not appear in their completed 
form until later, and then will 
probably be published aa articles 
in jo in & widely used 
language, but a short survey of 
the materials oollected oan be 
given at once. . : 

1. The resulta obtained give a 
series of new lighta on topo- 
graphical facta in the country 
weet of Vatnajökull and the 
western part a that ice-mass ; 
and on the basis of the tri 
tion carried out for the whole 
district and the detailed measuye- 
mente carried out in certain 
cases, it will be possible to make 
a general survey map of the 
whole district and a map to 
‘smaller acale of different areas 


of especial tae ae or geo- 


logical interest. e working 

sketohes already made show that , 

the chief topographical lines, NUUS 
mountains, rivers, ice- ins, Fie. 2—In 
seashores, run eesentiall ota: > old lava-stream of 


wise than has been hitherto 
supposed, and of a great part of 
the district it is certain that it was never before 
travelled in, far leas mapped out. 

2. The biological, and more especially the limno- 
logical, material will probably contribute to an 
understanding of the rigorous condjtions under 
which animals and plants subsist in these regions, 
which may be described as the border-regions of 
the diffusion of life on the earth. A special 


investigation has been taken in hand of some. 


peculiar lakes in the neighbourhood of ice-margins, 
which are marked by an extraordinarily rich fauna 
and flora, though ite richness relates only to the 
number of individuals, not of species. y two 
species of fish are found, namely, one of stickle- 
back and one of trout, but by way of compensation 
the fish were very well-grown and fat: the trout 
weighed up to 4 Kilogram’. Another special 
research has been made into the pecüliar plant- 
world which is found at times m the im- 
mediate vicinity of the ice-margin, and here forms 
such large and continuous oases that one oan 
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the lava-fields immediately west of 

old somewhat loose while the 
reont lava which ty vary difficult to oroes. The 
quite clearty. $ 





~. 





feed a smail numbér -of horses there for some 
days, a plant-world existing amid a number 
of concurring circumstances of & remarkable, 
kind . 


3. The geographical-geological maverial is very 
extensive and various in character. Of the topo- 
gion! part, mention has already been made. 

addition, there are numerous obserfations 
concerning volcanic action, which has been very, 
violent and varied, in this part of the ceuntry. 
One finds, for example, typical fiasure-eguptions 
with & t production of lava which has formed 
lava-flelds covering many hundreds of kilometres. 
Again, we have single volcanoes with & mixed 
formation of the same type as Vesuvius, while 
thé excrescences found at fissure-eruptions ae 


E e 


so slight that they are difficult to find. In one 
of the volcanic zones the losive activity has 
been very great and has pe to the formation 
of & number of oraters or ' Maarer' of many 
different The volcanic activity can be 
followed from the later period ofthe ice age down 
to the present day—the last outbreak which can 
be dated with certainty took place in 1913. Conse- 
quent on the volcanic phenomena, many fumarolesa 
and hot springs are found. 

The country west of Vatnajökull is further 
remarkable for being a very disturbed country in 
a tectonic sense. great part of the region is 
broken up AT earthquakes. The displacemente 
have especially taken place along lines running 
in the direction 8.W.—N.E. and have divided the 
country into a number of ridges with interveni 
depressions. Some of these displaoementa go bac 
to the ice age, while others are quite recent, in 
any osse not more than some few thoüsand years 
old. * e 
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As a third factor in landscape-formation one may 





Fia 3.—Àn earthquake-rift tn the lava-flekis west of Vatnajkull. 


mention the ice, which has many times spread from 
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the neighbouring Vatnajókul over the whole 
country, and the effect of which, both in earlier 
times and in modern times, haa been the subjett of 
study. ^ 

In this landsca , the origin of which, as has 
been stated, must be referred to three different seta 
of factors, a whole-series of tranaforming forces are 
at work at this moment, and some of these have 
been specially investigated, because the conditions 
here in certain are abnormal. A v 

rôle, for example, is played by the wind, 

the erosive power of which is very violent and is the 
cause of production of frightful sandstorms, which 
in their remind one of those that take n 
in the great desert regions of Asia and 
Another very real factor in erosion is the Báo. 
which, together with the masses of water set 
free by ite melting, greatly contributes to the 
transformation of the landscape. The reason 
why the above-mentioned factors BO ta 
part in this work, xv Hes e oom- 
Doetie ease, is that nearly the whole district is 

eficient in surface streams. Apart from the 
great rivers of melted ice, one finds only a few 
short streams, since the whole surface consists 
of very us kinds of rook which absorb water 
with avidity and carry it underground a great 
ee: ORUITEIUMLER MA ENERE OE eu DE RINE 


abundance. 

The die cain has met with great kindness 
and on many sides both in Iceland 
y m oonditions of work have 
on the whole been good, &nd the work has been 
carried out without serious misfortune to man 


or beast. 





Obituary. 


Pror. P. H: vow Grote; For. Maw. RB. . 


EHEIMRAT PAUL HEINRICH RITTER 
VON GROTH, who died on Dec. 2, 1927, 
was born on June 23, 1843, at oe 
His father was a portrait painter. early 
academic studies were pursued first at the 
ie at Freiberg (1862-65) and then 
at the University of Berlin (1865-07), where 
he obtained his Ph.D. degree in- 1868. He 
was successively, assistant in the Department of 
Physics in the University (1868-70), reader of 
mineralogy and geol at the emie in 
Berlin (1870-72), and m 1872 was "Errat pro- 
feasor in the newly constituted of 
Strasbourg, where he remained for Pa years 
until his promotion to the chair at Munich. It was 
d Groth's tenure of office at Munich that the 
most im t work of his life was accomplished. 
In 1874 he published his “‘ Tabellarische icht 
der ,cinfachen Mineralien "—& comprehensive list 
of the mineral kingdom, containing not only a 
systematic classification of jes, but also a 
critical ru of views on their chemical oom- 
poeition ; uent editions with much new 
material Su in 1882, 1888, 1808, and were 
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followed in 1021 by a new survey, “ Mineralogische 
Tabellen,” in conjunction with Mieleitner. In 
1876 he published his famous “Ph he 

nid emis gt " a most readable and suggestive 
treatise w for many generations of teachers 
and students an attractive introduction to a science 
that had previously been ted in a un- 
&ttraotive form. Lazarus Fletcher has recorded 
the fact that he was led to take up the study of the 
subject by happening to see a copy of the book 
in that year. Subsequent enlarged and revised 
editions appeared in 1885, 1895, 1905. 

In 1877, Groth started the first volume of the 
Zeitschrift für KrystallograpMe und Mineralogie, 
which became univ known as Groth's Zei- 
achrift. This he edited with great skill for thirty- 
nine years, enlisting the co-operation of a large 
number of min from all countries ; it waa 

icuous for ite international character and for 
the value not only of the original papers, but also 
of the abstracta which it ontana. In & memoir 
whioh & ahértly before his death in the 
Zeitechri dra Seve eee oe ee tion and 
& history ‘of ita during the period of his 
Somb p. The fftieth volume (1993) was & 


(Continued on p. 107.) 
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On the Rotation of the Eartl» and Astronomical Time. 
By W. pz &rrrER, University of Leyden. 


ABSOLUTE Truk AND PRACTIOAL MRASURES 
or Tnm. 

EWTON’S “Principia” begins with the 
definitions of some technical terms, such as 
mass,’ ‘force,’ etc. Newton then continues as 
follows : . 
“Nam Tempus, Spatium, Locum et Motum, 
ut omnibus notissima, non definio. Notandum 
tamen, quod vulgus quantitates hasce non aliter 
quam ex relatione ad sensibilia concipiat. Et 
inde oriuntur praejudicia quaedam, quibus tol- 
lendis convenit easdem in absolutas et relativas, 
veras et apparentes, mathematicas et vulgares 


€ 


«Tr Tempus Absolutum, verum,. et mathe- 
maticum, in se et natura sua absque relatione ad 
externum quodvis, ren uabiliter fluit, alioque nomine 

ti 


vum, apparens, et 
est sensibilis et externa quaevis Durationis 


motum mensura (seu accurata seu ers oq Dee s 
vulgus vice veri temporis utitur, ut 
Mensis, Annus.” 
The few words which Newton puts in parentheses 
contain the great problem: How are we to decide 
‘whether a given measure of time is accurate or 
noti We measure time by different ‘ motions,’ 
of the sand in an hour-glase, of the hands of a 
clock (hours), of the earth on ite axis (day), of the 
moon round the earth (month), the earth round the 
gun (year), or others. If theese different methods do 
not give the same result, and they do not, how are 
we to know which is to be preferred, which is the 
best approximation to the true, absolute, mathe- 
matical time 1 

It is one of the fundamental ohafaoteristios of 
natural science that we never get beyond an approzi- 
mation, and this for two reasons. The first of these 
is that the motions that we use for measuring time 
must be observed, and all observations are affected 
by errors, and can never be absolutely acourate. 
The other is that Nature never offers us simple and 
undivided phenomena, or ‘ motions,’ to observe, 
but always infinitely complex compounds of many 


different phenomena. Each simple phenomenon 
can be described mathematically in terms of the 
acoepted fundamental laws of Nature ; to interpret 
the complex phenomena of daily experience we 
must anslyse them into their simple components, 
isolate these, and from each separately draw our 
conclusions. We oan never be sure that we have 
carried this analysis to ite full exhaustion and have 
isolated one single simple phenomenon, to which 
we can apply our mathematics. We might, indeed, 
take a different point of view and argue that the 
phenomena of Nature are simple, and that it is 
we who introduce the complication, forced to do so 
by the limitations “of our power of mind and our 
mathematics, which do not allow us to grasp the 
sublime simplicity of Nature otherwise than by 
the devious route of first splitting it up into partial 
aspects, 80 chosen that we can master them by our 
mathematics, and then recombining these to an 
approximate representation of the whole. How- 
ever this may be, we cannot but use the only means 
at out disposal, and if the truth be one and simple, 
we can only comprehend it as a synthesis of many 
constituent truths. 

The simple constituent motions into which we 
decompose the actual phenomena are described in 
terms of the laws of mechanics and the time. This 
time, which is thus the ‘independent variable’ of 
our differential equations, or laws of Nature, is* 
Newton's mathematical (or true, or abeolute) time. 
Once the observable quantities have been expreased 
mathematically in terms of the time, it is very easy 
inversely to derive the time from the observed 
values of these quantities. 

In our choice between different motions used 
to measure time, or, as we may say, between 
different ‘ clocks,’ we are thus guided by two,oon- 
siderations: which can be most accurately ob- 
served, and which ‘runs’ most accurately, that id, 
which represents the best approximation to an 
isolated simple phenomenon of. whioh, we know 
the laws. 

o4 
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ASTRONOMIOAL rm. 

< The standard clock, to which all other measures 
of time are referred for comparison, is the rotating 
earth. In fact, we know of no other motion which 
is so purely representative of an ifolated simple 
phenomenon, so free from ‘ perturbations.’ The 
time measured by the rotation of the earth has for 
immemorial ages been used by astronomers as their 
standard of reference. It is called astronomical 
time. . 

- The motiorfs of the other heavenly bodies can, 
of course, also be used as & measure of time. Their 
mathematical expression in terms of the time is 
leas simple, and the determination of the time 
from the observed motions thus demands & greater 
amount of computation. Also they cannot be 
observed with the same accuracy, the motions 
being slower and the bodies far away. ` But within 
the limite of uncertainty, they all ought to give the 
same time; that is, the ratio of the day and the 
month, and of the day and the year, ought to be 


constant through all ages, after due allowance has - 


been made for known perturbations. 


TIMA MHASUBRD BY THE Moon: THE 
SBOULAR AOCELHRATION. 


^ These ratios, however, are not constant. The 
great astronomer Halley discovered that the month, 
measured in astronomical time, is continually get- 
ting ahorter. Whether, measured in the true or 
mathematioal time, the month geta shorter or the 
day longer, or both change, we have no means of 
saying: we only know that the number of days 
in a month is becoming smaller. The change is 
very minute: if it continues at the same rate, 
it will take 250 million years for this number 
to diminish by one unit. The length of the 
month at the present time diminishes by -+ of 
a second per century; in other words, the motion 
of the moon referred to astronomical time is &o- 
celerated. 

When two clocks do not show the same time, the 
difference may be constant, or it may be variable. 
If it increases or diminishes regularly; the two 
clocks have different rates ; onè of the clocks, say A, 
loses time as compared with the other, say M; or 
one hour of A is longer than one hour of M. If also 
the difference of the rates is not constant, but 
changes regularly with the time, then one of the 
clocks is accelerated with regard to the other, 
and the other is retarded with reference to the 
first. If wê call T the time as read from clock 
A amd i that given by clock M, the three cases 
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considered are represented by the following mathe- 
maticalformule: ` . 
(1) i-T «a, 
(2) t- T =a +bT, i 
(3) -T -a +bT + cT”. 

The formula (3) representa the case of the earth 
and moon, used as our clocks A and M. The time 
as derived from the moon’s observed longitude is not 
uniform as compared with astronomical time, but 
contains a term 20 x T", if T is expressed in unita 
of a oentury. This is technically known as the 
secular acceleration of the moon’s motion. It was 
discovered by Halley, who found that he needed 
it in order to represent by one formula the modern 
observations as well as eclipses observed by the 
ancient Babylonians and by the Arabian astro- 
nomer Albategnius (ninth century A.D.). 

The presence of this term proves that our simple 
theory of the motion af the moon, taking account of 
no other forces than the general attraction by 
Newton’s law, is incomplete. Consequently, either 
some minute gravitational effect has been over- 
looked in elaborating this theory, or some other 


‘| cause must be acting in addition to it. Newton! 


suggested that this other cause might be a alow 
increase of the mass of the earth by the addition 
to it of the “ vapours escaping from the atmospheres 
of the sun and the stars and the tails of cometa, 
which by their gravity fall down into the atmo- 
sphere of the earth and the other planets and may 
there be condensed and converted into water and 
watery vapours, and subsequently by slow heating 
be changed by and by into salts and sulphurs, and 
tinctures and mire, and mud and clay, and sand and 
stones, and corals and other terrestrial substances.”’ 
We now know that this cause—which in modern, 
language we would oall the fall of meteoritee—is 
real, but incapable of explaining even a very small 
fraction of the observed acceleration. Tobias 
Mayer, in the middle of the eighteenth century, was 
the first to suggest that the change might not be 
primarily in the month, but in the day, the rotation 
of the earth being retarded by the friction of the 
tides. This suggestion, however, does not appear 
to have attracted any attention at the time. 
Laplace, in 1787, found a perturbation by the 
gravitational influence of the planeta on the motion 
of the, moon, which had been hitherto overlooked. 
According to his computations, this would be just 
sufficient to explain the observed acceleration of 
the moon's motion, the day not being affected. 
If this were so, there would be no discrepancy ; the 
two clocks would be in perfect agreement. Adams, 


1 “ Princtpia,” Book II., just befare the Sokolem Generale. 
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however, in 1853, carried Laplace’s computations 
toga further order of approximation and found that 
this cause explains little more than one-half of 
the observed acceleration, giving in fact a term 
ll’ x7”. There thus remained unexplained about 
oF x T". 


FLUCTUATIONS OF THH Moon’s LONGITUDE. 


This, however, is not the only unexplained dis- 
crepancy in the moon’s motion. In addition to 
it, the moon shows irregular deviations from its 
path as prescribed by theory. It is sometimes in 
advance of its theoretical position and sometimes 
it is left behind. The difference can run up to 15 
or 16 seconds of arc. In other words, since the 
moon takes about two seconds of time over one 
second of arc, the time shown by the ‘clock M’ 
may occasionally be about half a minute slow or fast 
on astronomical time. These irregularities, called 
fluctuations, were discovered "by Newcomb. He 
suspected them already in 1875, but it was only in 
1903 that he published an entirely convinoing proof 
of their reality. Before about 1630 the observa- 
tions are too inaccurate to enable any conclusions 
to be drawn. At that time the moon was about 
30 seconds slow on astronomical time. About 1670 
it began to gain, so that in 1720 it had made up ite 
arrears. lt then continued to gain, and was nearly 
30 seconds in advance by 1785. Then it started to 
loge again, being caught up by the theoretical moon 
in 1865, and left behind more and more until about 

1900, when it started to gain again. It has, how- 
ever, only succeeded in diminishing ite arrears from 
about 30 seconds in 1900 to about 18 in 1918, and 
has lost again in the last few years, being some 23 
seconds slow at the present time. 

It should be understood that these fluctuations 
are additional to the secular acceleration, and they 
are of a very different nature. The secular acceler- 
ation is a steady increase of the rate of the lunar 
'olock.' If it is graphically represented by plotting 
on co-ordinate paper the deviations of the moon’s 
observed position from the theoretical one, the 
resulting curve is a parabola. If the change of the 
rate is not uniform, then the curve will differ from 
a simple parabola, but it will always be a smooth 
curve with a continuous ourvature and without any 
sharp bends. The fluctuations, on the other hand, 
show a very different character. When plotted on 
co-ordinate paper, they have the appearance of a 
series of straight lines with ‘sharp bends where two 
lines meet. Thus from the appearance of the 

observed deviations we would be inclined a fron 
to ascribe them to two different causes. 


It has already been remarked that the observa- 
tions prove only that there is a difference between 
the time as shown by the two ‘olocks’ A and Jf, 
but do not enable us to decide whigh of the two is 
correct. There is, however, one crucial teet, which 
is very obviotis, though not so very easily applied. 
Tf the clock A issn error, that is, if the astronomical 
time differs from the mathematical time, then not 
only the moon, but all the other heavenly bodies as 
well, must show deviations frome their» theoretical 
motions. Now the moon is not only our nearest 
neighbour, in consequence of which the observations 
of its position are more accurate than those of other 
bodies, but it &lso moves much more quickly than 
most others, so that the irregularities run up to & 
larger amount in the same time. The consequence 
of this is that irregularities in the moon’s motion 
have been discovered earlier than in the motions 
of other bodies. 


Tum SUN AND THE PLANETS. 


It was only in 1906, about two centuries after 
Halley's discovery of the secular acceleration of the 
moon, that Cowell detected a secular acceleration 
in the longitude of the sun. His result has been 
confirmed by later researches, and it has also been 


found that the planet Meroury, which can be very ' 


accurately observed on the occasions of its transite 
across the sun’s disc, shows & similar acceleration. 
The most recent discussions lead to a secular &coeler- 
ation of the longitudes of the sun and Mercury 
corresponding to a term 40* x 7, i.e. about 4-4 times 
ag much as the unexplained acceleration of the 
moon. If this is ascribed to a retardation of 
astronomical time, $.e. of the rotation of the earth, 
then the corresponding lengthening of the day is 
zhyth of & second per century. On the other hand, 
several astronomers have found fluctuations similar 
to those of the moon in the longitudes of the sun, 
Mercury, and Venus. Brown was the first who pro- 
duced strong evidence of this (in 1914), and lately 
many investigations have established the similarit? 
of these fluctuations with those of the moon beyond 
any reasonable doubt. Whenever the moon is 
loging on astronomical time, the sun and planets are 
also losing, and when the moon is gaining, the sun 
and planets are also gaining. , Thus, for example, 
from 1876 to 1897 the moon lost about 15 seconds, 
and from 1897 to 1918 it gained about 11 seconds. 
The sun and planeta have in these intervals lost 
19 seconds and gained 14 seconds respectively, and 
similarly for other intervals, the moon’s logs or gain 
being always about four-fifths of those of the sun 
and planeta. . 
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All this points to the astronomical time, that is, 
to the rotating earth, as the chief offender, in 
oemplicity, however, with the moon. We are thus 
.cénfronted with the question how a change in the 
tate of rotation of the earth, that is, in the length 
of the day, can be explained, and with the further 
question® whether the cause which produces this 
change oan also affect the motion of the moon. 
The probfem certainly looks forbidding enough. 

If we fefurn io our representation by ‘ clocks,’ 
we haye now three clocks: A, the rotating earth, 
giving astronomical time; M, the moon; and S, the 
sun and planeta. The sun and the planeta Meroury 
and Venus are treated as one olook, S, since they 
agree amongst each other within the limits of 
acouracy of the observations, but they do not agree 
with M. The observations of the other planete are 
not sufficiently accurate to be used for comparison. 
There is, in fact, a fourth clock, J, namely, the 
satellites of Jupiter, of which accurate observations 
exist. This, however, does not agree with either 
M or S. 

-The problems which are raised by this further 
disagreement are so complicated that I will leave 
them out of consideration ın this article. We will 
restrict ourselves to the three clocks A, M, and S. 
We find that both M and S are uniformly aooeler- 
ated with regard to A, and the acceleration of M 
is between a quarter and a fifth (0-23) of that of S. 
Further, both are losing or gaining simultaneously, 
at irregular intervals, the loss or gain of M being 
four-fifths of that of S. We can, however, choose 
any other clock as our standard of reference instead 
of A. If we choose S—and I may say here at onoe 
that our final conclusion will be that S keeps true 
mathematical time—then our observational data 
are that both A and Æ are uniformly retarded, the 
retardation of M bemg between three-quarters and 
four-fifths (0-77) of that of A, and further, both A 
and M are alternately gaining and losing simul- 
taneously, the gain or loes of M being one-fifth of 
that of A. It should be kept in mind that this 
division of the observed phenomena in two classes, 
the uniform retardation and the alternate gain and 
logs, is introduced by us in order to prepare them 
for matitematical treatment. In Nature there is 
only one phenomenon, the sum of the two, and our 
mode of cutting it up may be very unnatural. . 

It is, however, necessary to cut up our problem 
into simpler ones, because our mathematios would 
not otherwise be able to deal with it. Mathematics, 
after all, is only a device to relieve us from think- 
ing, a8 one of my astronomical friends likes to say. 
We mgy compare it to the motor-car, which is a 


devioe to relieve us from walking. We will make a 
free use of this convenient vehicle, but we will 
thereby unavoidably lose a little of the intimacy 
with the landscape which the pedestrian enjoys. ° 


Two POSSIBLA EXPLANATIONS. 


Amongst all the causes that have been imagined 
for a change in the rate of rotation of the earth, 
there are only two which can stand the teet of 
critical scrutiny. These are: first, changes in the 
size or shape of the earth, or the distribution of 
mass inside the earth, leading to a change of the 
moment of inertia with reference to the axis of 
rotation ; and second, tidal friction. 

The first cause can act both ways: when the 
moment of inertia is increased, the rotation be- 
comes slower; when it is diminished, quicker. The 
motion of the moon is not affected. If the changes 
of the moment of inertia take place discontinu- 
ously, the rate during the intervals between the 
changes is constant: the graphical representation 
of the longitudes of the heavenly bodies will be 
just such a series of straight lines as we found 
characteristio of the fluctuations. The only diff- 
culty is that the moon should show exactly the 
same fluctuations as the sun and the planete, 
and not four-fifths of them, as it does. In other 
words, this cause affects our ‘olock 4’ only; it 
should leave M just as’true to mathematical time 
as S. 

The second cause can only retard, and never 
accelerate. If the tidal friction remains constant 
throughout the ages, the retardation must be uni- 
form, and we shall get a representation bya parabola, 
as observed in the secular acceleration ; if it is not 
uniform, but changes.from time to time, we shall 
get a series of parabolas, but they will still form a 
smooth ourve, without sharp bends. A character- 
istic difference of this cause from the first is that it 
does influence the moon’s motion. The tidal wave 


.is caused by the attraction of thé moon, and 


inversely it must attract the moon, thus creating a 
tendency to accelerate ita motion. This causes the 
moon, by centrifugal foroe, to recede from the earth, 
and thereby, in accordance with Kepler’s third law, 
ita period of revolution is increased, $.e. the ‘ clook 
M?’ is retarded. When the moon is nearest the 
earth, at ita perigee, the tides are higher and the 
ensuing force is greater than the average; conse- ` 
quently, the distance imcreases more, than the 
average, and by the time it has arrived at the 
opposite end of ita orbit, the apogee, it has swung 
farther out. Here the farce is leas than the average, 
the outward tendency is lees, and the moon recedes 
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leas thap the average. The consequence is that the 
difference between the greatest and least distances 
is enhanced: the eccentricity is inoreased.! To 
convert this qualitative reasoning into a quanti- 
tative one, that is, to calculate the exact amount of 
increase of the mean distance and the eccentricity, 
it would be necessary to have a detailed knowledge 
of the forces acting. 

The forces acting in the tidal friction are ex- 
tremely complicated. It has been proved that 
neither the tides in the body of the earth, nor those 
in the great oceans, can produce enough friction to 
explain even a very small part of the observed 
retardation. The effective friction ocours in the 
shallow seas and narrow straits, such as the 
English Channel, the Straits of Malaooa, the 
Bering Sea, and others. The tidal current runs up 
these straits or aliallow seas from the ocean, and 
spends part of ite energy in friction against the 
coasta ahd the bottom. The energy thus dissipated 
(which is, of course, converted into other forms of 
energy, for example, by a small rise of temperature 
of the water) is taken from the rotation of the earth, 
which is thus always retarded, whether the current 
happens to run against the rotation, or with it as in 
the case of the English Channel. The reaction on 
the moon takes place by the intermediary of the 
mutual attraction of the moon afd the small 
secondary waves set up from the areas of dissipa- 
tion as centres. Jeffreys has calculated the amount 
of energy thus taken from the rotation per second, 
and finds that those shallow seas in whioh the 
currents are known with sufficient acouracy to make 
the computation possible, explain about one-third 
of the observed retardation. If we reflect that more 
than two-thirds of this is contributed by the 
Bering Sea alone, and that there are many more 
shallow seas not included in his investigation, 
espeoially in the pol&r regions (for example, to the 
north of Asia), where presumably the friction is 
inoreased by the presence of ice, it does become 
very probable that this is the true explanation of 
the retardation of the rotation of the earth and of 
astronomical time. We may also remark that it is 
acarcely to be expected that the friction will be 
exactly the same throughout all time. It is thus 
natural to suppose the retardation to be variable. 
The observed seoular acceleration is, from this point 
of view, the average over the last 20 or 25 centuries, 
but there may have been oscillations, 

Can the variability of the secular acceleration be 

een of the 


of the increase 
from Derwin, to whom tt was suggested b 
Darwin remarke, not a ngorous 


eoosntricity is 
Lord Kelvm. It as 
t stall ıt x suficient to 


make an increase of the eccentmolty appear more probable than & : 
deorease, | 


invoked to explain the fluctuations t To begin with,. 
as has already been pointed out, it will never give 
rise to sharp bends suoh as occur in the observed 
fluctuations. But there is a much more cogent 
reason why it can only explain a relatively small part 
of the fluctuations. Friction can, of course, never 
accelergte the rotation ; it must always retard it. Now 
the fluctuations consist of alternate retardations and 
accelerations, and sometimes the accelerations are 
larger than the retardation of tidal friction, so that 
the total effect is an acceleration. This circum- 
stance seta a limit to the fraction of tht fluctuations 
which can be due to the variability of tidal friction. 
Certainly not more than one-half of the observed 
fluctuations could be explained in this way. 


Err&ROT Or TIDAL Friorion. 


So far we- have considered the effect on the 
rotation of the earth. We have also seen that the 
mean. distance of the moon must be increased, and 
consequently ita mean motion diminished, and that 
its eooentrioity will probably also be increased. 
To calculate the retardation of the moon and tho 
increase of its eccentricity corresponding to a given 
retardation of the earth, we would have to follow 
step by step the play of the forces in the small 
secondary tidal waves produced by the friction in 
the shallow seas. Here the ground becomes too 
difficult even for the mathematical motor-car. We 
must take a flying machine to cross over this jungle 
and land us safely at the other side. Such devices, 
which can lift us from the solid ground of actual 
computation to brmg us by a short cut to some 
remote point without taking any notice of the 
intervening country, are provided by the ‘ general 
principles ° of theoretical mechanics. The machine 
that we use in this case is called the ‘ principle of 
conservation of angular momentum.’ If the earth’s 
rotation is slowed down, the angular momentum 
of the system earth-mcon is diminished, and tho 
moon must make up for that by increasing ite own 
angular momentum, which it can’ do by increasing 
ite mean distance, by increasing ite velocity of 
revolution (mean motion) or by diminishing its 
eccentricity. The increase of the mean distance is 
the most effective of these means, and it is the one 
that the moon will choose. It entails a decrease of 
the mean motion, and the exact balance between 
these two effecta is determined by Kepler’s third 
law.. We have seen that probably the ecoentriity 
will also be increased, and consequently the mean 
distance has to be increased more than if the eccen- 
tricity remained constant. How muo! more, the 
general principle cannot tell us. . 
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If the eccentricity did not change, the imorease 
of the mean distance would be such as to make 
the retardation of the moon's motion two-thirds 
(0-67) .of that of the rotation of the earth. 
We know by observation the retardation of the 
rotation and we can thus easily’ caloulate the 
increase of mean distance for constant eccentricity. 
On the gther hand, we also know the actual retards- 
tion of the moon’s motion, and therefore, by 
Kepler’s third taw, the actual increase of ita mean 
distance. The excess of this over the computed 
value must Be what is needed to compensate the 
increase of the eccentricity. In this way we find 
that to the observed ratio of 0-77 of the retardation 
of the moon and that of the earth, corresponds an 
increase of the eccentricity of the moon’s orbit by 
one fifty-millionth, or one three-millionth of itself, 
per century. This, of course, is an extremely 
‘minute quantity. It can never be detected by direct 
observations, and oan, 80 far as I can see, have no 
influence on any other observable phenomenon, but 
it is sufficient to increase the ratio just mentioned 
from 0-67 to 0:77. 


CHANGES or THE EARTH'8 MOMENT OF ÍNERTIA. 


Wé return to the consideration of the first cause. 
How can the moment of inertia of the earth be 
changed ? The change must be due to some dis- 
placement of mass on the surface or in the inside of 
the earth, But-the displacements needed to explain 
the observed changes of rate are enormous. In 1918 
the length of the day changed suddenly, or at least 
within a very short interval of time, from y}yth of a 
second longer to z{,th shorter than the average, a 
shortening of one twenty-five millionth of ita length. 
If the whole of the Central Asian Highlands, from 
the Himalaya to the Kuen-lun mountains (both 
inoluded), had at that time been sunk into the earth, 
their mean height being reduced to sea-level, the 
resulting shortening of the day would have been 
only one hundred millionth of ite length, or one- 
fourth of what Is required. This example shows 
that itis hopeless to look for local displacements of 


maas as an explanation of the observed changes. 


If, however, the displacements are world-wide, they 
need not be so large. A uniform shrinkage of the 
whole earth, decreasing its radius by about 5 inches, 
would be sufficient to produce the shortening of the 
day which happened in 1918. Even this would be 
rather a crude way of producing the required effect. 
„It can be attained by a very alight adjustment of the 
"shape of the layers of equal density in the inside of 
the earth, 5f which the effect on the dimensions of 
the outer surfaop need not exceed & fraction of a 
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millimetre. Butin any case the origin of the change 
must be in the deeper layers, and it must be,of & 
world-wide, and not of & local, character. 

This, then, must be the explanation of the sudden 
changes of rate of our ‘ clock A,’ which are revealed 
by the fluctuations in the observed motion of the 
moon, the sun, and the planete. There is, in this 
case, no change of angular momentum : the rate cf 
rotation adjusts itself instantly to the altered size 
or shape of the earth, so that the angular momentum 
of the earth by itself remains constant, and no call 
is made on the moon for any compensation. The 
true length of the month is not affected; the 
‘clock M ’ is not concerned at all. 


COMBINATION OF THB Evrecr OF THE 
Two CAUBES. 


We found, however, that the clock M does show 
real fluctuations to the extent of one-fifth of those 
of the clock A. .Now it must be remembered, as has 
already been remarked above, that the splitting up 
of the total deviation from uniformity into a uniform 
retardation—of which about four-fifths is: trans- 
ferred to the moon—and fluctuations—in which the 
moon takes no part—that this division into two parts 
is entirely artificial. If the retardation is not uni- 
form, it can explain & part of the fluctuations (not 
more than one-half, as we have seen), and of this 
part four-fifths will be transferred to the moon. 
Our conclusion is thus that three-quarters of the 
fluctuations in astronomical time are produced by 
changes of the size and shape of the earth, and one- 
quarter by variability of the coefficient of tidal 
friction. Four-fifths of this quarter, or one-fifth of 
the whole, is then transferred to the moon. 

Thus all observed phenomena are, satisfactorily 
explained by the simultaneous action of two 
causes. It should be remarked that the two causes 
are entirely independent of each other, acting at 
different times. But we can only observe the sum 
of their separate effects. 

The word ‘ satisfactorily ' perhaps requires some 
qualification. When do we oall an explanation 
satisfactory ! If we are sstisfled when it shows 
how the observed phenomena follow naturally 
from cauges which we know are acting, or at 
least are possible, then the explanation here 
offered is satisfactory. But if we require that the 
explanation will enable us to predict the phenomena 
for the future, or even for the present or the past, 
i.e. to assert that they must of necessity occur or 
have occurred, and to caloulate their amount from 
known data, then the explanation is very unsatis- 
factory indeed, for if it is true, then the phenomena 
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are essdntially unpredictable. We have no means of 
sayimg when a new change of the size or shape of the 


sentation of the observed facta compared with the 
explanation. For the interval of nearly three 


earth may happen, or in what direction or how | centuries from 1637 to 1927, seven changes in the 
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Fic. l.—SEOULAR ACCELERATIONS AND FLUCTUATIONS IN THE LONGITUDES oF THE Moon, TEN BUN, 
VENUS, AND MEROUBY. ` 


The curves represent the oombined action of 
two causes (A) and (B). The cause (A) consista in 
changes of the size or shape of the earth or the distri- 
bution of mass inside the earth. It produces disoon- 
tinuous changes in the length of the day. The 
adopted excesses Ar of the length of the day over ite 
average value are : 


fore 1664. Ar = 0*00000 

from 1664 to 1755 + 0-00134 

» 1756 ,, 1780 +0°00089 

(Ap ” 1786 , 1864 -0-00091 
» 1804 „ 1876 -000357 

» 1870 , 1807  -— 000186 

» 1897 , 1918 +0°00153 

after 1918 — 0:00186 


The cause (B) 15 the retardation by tidal friction. 
lt produces a continuous lengthening of the day, of 
which the adopted amounts are : 


Before 1745  dr/dt= + 0-0024 per century 
(B)! from 1745 to 1870 40-0013 7 
lafter 1870 + 0-0037 à 


The average over the last 25 centuries is an increase 
or + 0*:0022 per century. 

The curve is (A) + 0°33 (B), and the lower one 

(A)+ (5. Against the upper curve are plotted the 


large ita effeot will be, nor can wo prediot when the 
coefficient of tidal friction will change, or by how 
much. 


The accompanying diagram (Fig. 1) gives a repre- 





observed deviations of the moon’s longitude from 
ite purely gravitational value, computed with astro- 
nomical time as independent variable. Against the 
lower curve are similarly plotted the observed 
deviations of the sun, Venus, and the transite of 
Mercury. <A soale of seconds of aro is added to the 
upper curve, and & scale of seconds of time to the 
lower one. This latter thus gives the correction that 
must be applied to astronomical time in order to 
reduce it to uniform (or ‘ absolute ’) time. 

The lower curve has been drawn on & smaller soale 
than the up one, corresponding to the smaller 
accuracy of the observations of the sun and planeta 
oompared with those of the moon. In forming a 
judgment of the deviations, it should be borne in mind 
that the older observations are far lees accurate than 
the modern ones; y, the obeervations of the 
Bun previous to about 1885 (the date of Airy's acces- 
sion to Greenwich) are very untrustworthy. Of the 
modern observations, only those of the sun of 1896-6 
and 1900°5 deviate more than would be expected by 
the accidental errors of observation. Of the transita of 
Mercury, that of November 1782, which was almost a 

transit, and very difficult to observe, is the 
only one showing a serious deviation from the curve. 
e thin lines are the secular accelerations. The 
null-line has been so adjusted as to make these rero 
for 1750-0 and 1917-1. 


rate of rotation and two in the rate of retardation 
have been assumed. These are sufficient to repre- 
sent the observations, with only very few exoep- 
tions, within their limite of uncertainty. Of ooftree, 
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there have probably’ been many more smaller 


hanges, the effects of which are indistinguishable 
*from the unavoidable errors of the observations.? 


e 
t 


MECHANICAL CLOCKS. 


Oneefurther point I should like just to touch 
upon. We have throughout spoken of the ‘ clocks ' 
A, M, «nd S, representing the rotating earth, the 
moon, and the sun and planets respectively. But 
what about clocks in the accepted sense of the 
word ! Can g mechanical clock be expected to keep 
mathematical time, that is, can it be considered 
as a sufficiently approximate realisation of one 
simple natural phenomenon, obeying one definite 
law without sensible perturbations! Before the 
application of the pendulum to clooks by Huygens, 
no timekeeper oould be relied upon for more than & 
few hours. Even in the end of the eighteenth 
century, mechanical clocks were still so much dis- 
trusted that the regular astronomical practice was 
to make a ‘ determination of time,’ that is, to take 
& reading of the standard clock A, before and after 
every observation of which it was essential that the 
time should be known accurately. The manufacture 
of precise clocks made great strides in the nineteenth 
century, but still, not many years ago, astronomers 
uséd to get rather uneasy when. as & consequence 
of bad weather, they had to rely on their clocks for 
any length of time, say a week or a fortnight. The 
invention of the free pendulum clocks has suddenly 
altered the aspect of the problem. One of these 
clocks has been left entirely to itself, being, however, 
kept under rigorous control, at the Observatory at 
Greenwich during the greater part of a year, and ita 
rate has been absolutely invariable (apart from a 
watin prine before oh Cue Caton en tin Borde tack 


* Thu artale 
Nov, 10,3927 Jho observed imes tus transit, pie they neve 
been pu ,Sppear to confirm ‘ prediebion ' by armule on 
which Fig. 1 18 It has ty been o from 20 
10 , the formula giving £0: 8, Evidently no 
of the moment of mertia yet mince the 


able sudden 
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very slight retardation due to a slow lengthening 
of ita pendulum by sagging to the extent of* if ] 
remember rightly, something like a fifth of a 
micron per month). It looks as if this clock could 
be depended on to keep time within a few 
hundredths of a second for & period measured in 
years instead of weeks. 

Can, then, these wonderful clooks, if this expec- 
tation should turn out to be confirmed, be of use as 
a control on the uniformity of astronomical time, 
like the clocks M and 8% Can the handiwork of 
man compete with the heavenly bodies That de- 
pends on which time it will keep; and this, un- 


‘fortunately, we are unable to tell. If the attraction 


of the earth remains constant, the clook will keep 
mathematical time. The change of gravity by the 
change of centrifugal force in consequence of the 
change of the rate of rotation of the earth is too 
small to be taken into consideration. It is, how- 
ever, scarcely to be expected that the readjust- 
menta of masses in the bowels of the earth, which 
alter the earth's moment of inertia, will have no 
effect on ita attraction. But how this effect will 
be we cannot say; it might happen to be negli- 
gible; it might by some improbable aocidental 
coincidence be such as to make the clock keep 
astronomical time instead of mathematical time : 
it cannot be predicted. 

It seems probable that such & change of rate as 
ocourred in the rotation of the earth in 1897 and in 
1918 would be shown unmistakably by the free 
pendulum clock. -We must expect, then, that these 
clocks will show discontinuities in their rates at the 
same epochs as the earth. They will probably not 
be the same discontinuities, but of the same order of 
magnitude, and the comparison of the pendulum 
with the earth may perhaps help us a little towards 
the understanding of the causes which produce 
these changes. 
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Festband in honour of his eightieth birthday and 
contained papers by many of his old pupils, repre- 
ing twelve countries. 

In 1878, Groth’s ‘‘ Catalogue of the Strasbo 
Collection " not only showed how aotive he 
been in getting together an' important teaching 
collection in six years, but also served as a model for 
future mineral catal . His reputation as the 
foremost teacher of mmeralogy and orystallography 
had been established when, in 1889, ho wax 
transferred to Munich as esgor of mineralogy 
and Director of the State Collection. His depart- 
ment at Strasbourg had been remarkable for ita 
international character; young men from all the 
countries of the world, who were destined to be the 

essors of the next tion, flocked to his 
oratory; and at Munich the new department 
pe the same character. Here again he 
uilt up a great collection and inspired a remarkable 
succession. of researchers ; a guide to the collection 
appeared in 1891, an introduction to the study of 
precious stones in 1887, an introduction to chemical 
orystallography in 1004, the elements of physical and 
chemical crystallography in 1921. But his energies 
were mainly concentrated on a sequel to his if e'8 
work in the form of a vast book of reference—a 
complete dictionary of the physical and chemical 
characters of orystallisable substances—mainly 
based upon the material contamed in fifty-five 
volumes of the Zetischrift. ‘‘ Chemische Krystallo- 
graphie ” ap in five volumes between 1906 
and 1919, and is an invaluable work of reference. 

A life so strenuously devoted to ing, to the 
writing of treatises and text-books, to the i 
tion of university departmenta, to the inspiration 
of students, and to the supervision of their investiga- 
tions, left little time for research. Except through 
the work of his pupils, the name of Groth is not 
associated with any great discovery. But he was 
always oocupied in welooming and in fostering new 
ideas, and he always had roble Tor his students 
to work out. At the inning of his career he 
made & ing study of changee of form in the 
pibe dans e the substitution of one element 
or radiole for another, especially among organio 
compounds, and introduced the (aia norphie: 
tropy' for this effect; it ided his masterly 
studies on the composition of minerals; and the 
connexion between chemical composition and 
crystalline form was always his chief interest. 
` The avidity with which he absorbed the new experi- 
mental work and theories about structure 
in his old age is evidenced by his latest publica- 
tions. s 

Devotion to academic duties and to the Zettschrift 
left comparatively little time for travel, but Groth 
made mineralogical iti in France and 
In 1904 he visited for the British 
Association meeting and. & tour in Wales. 
In Great Britain de gras in the acientifio world 
was fully appreciated fifty ybers ago when he was 
elected an honorary member of the Mineralogical 
Society. He was afterwards elected foreign 
correspondent (1895) and foreign member (1900) 
of the Geological Society (and received its Wol 
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Medal in. 1908), and foreign member of the Royal 
Society in 1011. He`received the Hon. 80.D. 
igi cn from Cambridge in 1904. ° 
e present writer has a vivid recollection df 
Groth as an active young professor at Strasbourg 
in 1881; energetic and busy with his class and his 
collection, but always accessible bs ready to hel 
and inspire the little u eager Tesearc 
studenta who worked in Mis laboratory. He always 
impressed them as a strenuous workers & pa 
teacher, and a most genial, sympathétio, and m 
friend. " AM. 








Mr. THomas BARD. 


A TRAGEDY on the Cairngorms has deprived the 
University of Glasgow of two brilliant and promis- 
ing men, of whom one, Thomas Baird, was on the 
staff of the Geological TO RE He attracted 
attention early in his geo course by his quick- 
nees as an observer, his intellectual ability, and his 
enthusiasm as a student. His early death at the 
age of twenty-two years has prevented him com- 
pleting any of the research work on which he had 
entered, but he had done ehough to give promise 
of great success. He has recorded some sections 
exposed in the foundations of the new buildings 
of the National Bank; and described the glacial 
sands there interbedded with E ponar 2a 
He had begun the investigation of voloanic nec 
at Yieldshields Hill near Carluke, and was work- 
ing out their inolusions with some help from 
Dr. Tyrrell. 

Baird’s special interest was in mountain struo- 
ture, and he was studying some Dalradian rooks 
in the Grampians to the east of Kinloch Rannoch, 
of which the correlation is in doubt. Mr. Baird’s 
interest in mountain geology led him to take every 
opportunity of training as a mountameer. He had 
made some winter ascents and gained experience 
in ice-climbing. It was his ambition ultimately 
to explore some of the Asiatio mountain ranges 
of which the structure is still unravelled. 

With this end in view, Baird arranged the recent 
excursion to the Cairngorms in order to gain 
further experience of mountaineering under winter 
conditions. He and his companion, Hugh Barrie, 
a medical studerit and graceful poet, were both 
thoroughly competent for the expedition. They 
appear to have spent three nights at the Corroure 
bothy between Ben Maedhui and Cairn Toul, and 
from such clues as are available they ‘probably 
gained the summit of Braeriach on the return route 
to Aviemore on Sunday, Jan. 1. Some accident 
must have hap ere, for Baird’s léft hand 
was injured as rf he had caught hold of some rock 
or rough ice. He .probably exhausted himself 
either in the effort to hel Bartis to shelter, or, 
as appears more likely, when trying to find his 
comrade after their separation by the accident. 
Baird had reached the floor of Glen Eunach, and 
there, caught in a furious blizzard, collapsed on the 
roadside a few hundred yards from a put. He was 
found next morning, but died before help could 
arrive from Aviemore. ` > 
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, om News and Views. 


Six a gupplement to this issue we püblish an article 
by Prof. de Bitter in which a comparison is made of the 
time aa determined by the rotation of the earth, the 
revolution of the moon round the garth, and of 
the innem planeta round the sun. The applicátion 
of the theory of gravitation and the laws of motion to 
the various bodies shows that equal mtervals of time 
determined by one body are not exactly equal &ooord- 
ing to théeothers. The application of the laws of 
dynamios ig complicated by the fast that the ‘earth js 

not a rigid body and that tidal friction is slowly 
decreasing the rate of the earth’s rotation and at the 
same time that of the moon’s revolution. It is not 
possible to compute the numerical coefficient exactly, 
but work by Jeffreys on the tidal friction in narrow 
seas gives a coefficient of the right order of magnitude. 
Prof. de Sitter finds that the observations are best 
explained if the coefficient far the three intervals, 
before 1745, 1745-1870, after 1870, are approximately 
intheratio 2:1:8. Itis, however, difficult to explain 
why the coefficient should have altered to this extent. 
Tidal friction can only slow down the earth’s rotation, 
while observations of the moon and planeta indicate 
that at times this rotation is accelerated. This can 
only be done by reduction of the earth’s moment of 
inertia, Prof. de Sitter finds that the reduction of the 
whole mountain range of Central Asia to sea-level 
would have produced only one-quarter of the change 
in the length of the day which observations of the 
moon indicate took place in the year 1918, but that an 
alteration of the earth’s radius by five inches would 
suffice. Both explanations almost appear to call for 
observable effecta on the earth itaelf. 
` "Exrumaswp in time, observations of the moon in- 
dicate that the earth’s period of rotation altered by 
0-00339 sec. either suddenly or in thé course of a few 
months in the year 1918. This means that the earth’s 
tate of rotation altered by approximately 1 part m 
25 millions. Prof. de Bitter raises the question 
whether this is sufficiently large to be tested by an 
actual clock. The free pendulum clock, Shortt 3, 
installed at Greenwich, has shown a great advanoe on 
all previous clocks; for example, ita daily rate has re- 
mamed constant for more than six months to the order 
of 0-001 sec., exoept for a secular term which altered the 
daly rate by 0-082 feo. in 100 days. This coefficient, 
as well as the rate, has to be determined from astro- 
nomical observations. It corresponds to e slow 
lengthening of the invar rod and is probably deoreeaing 
with time. The clock has, however, a rather large 
temperature coefficient, namely, about 0-007 sec. 
daily per 1? C. The cause of this is unknown, but it 
may be due to the impulse varying with the tempera- 
ture and consequently changing the aro of vibration. 
To produce & change of 0-007 sec. in the daily rate the 
semi-aro, at present about 55’, has to alter only 10*, 
a quantity too amall to be observed accurately with 
the Greenwich clocks, but poesible with later ones. 


Tux election of Prof. D'Arcy W. Thompson as 
preaident of the Classical Association-for this year 
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calla for the congratulations of his scientific fiends: 
Not all man of science are devoid of some tincture 
of letters, as the pages of Naruns testify, but it is 
sometimes hinted that it is not hard .to pass for à 
scholar in their company. Prof. Thompson's election 
shows, however, that he is esteemed ás a scholar by 
literary men. He is, indeéd, peculiarly fitted to link 
the oldef with the newer humanities. His contribu- 
tions to the history of Greek science—his “‘ Glossary 
of Greek Birds," his translation of Aristotle's “ His- 
toria Animalium,” and his Herbert Spencer Lecture 
on '' Aristotle as a Biologist,” to name only a few— 
are well known and valued: On the other hand, he 
brings to his scientific work not only a polished style 
but also a sense of the historic background of know- 
ledge which illuminates even the pages of reporte on 
fishery statistica. His." Growth and Form ” showed 
that he could handle and correlate, as few men oan, 
the results of research in the most diverse branches 
of modern- science. Prof. Thompson’s love for the, - 
classic literatures is inherited, and those who have read. 
the “Daydreams of a Schoolmaster”’ will know how it 
would have gratified the author.could he have seeri his 
son in the position to which he has just been elected. 

AN article from the Times correspondent at Delhi, in 
the issue of Jan. 12, conveys the weloome news that a 
gréat new meteorological observatory at Poona is to be 
brought, into use this summer, thus carrying into affect 
& scheme proposed in 1924 for transferring the head- 
quarters of the Indian weather department thither 
from Simla. The difficulties that have led to the 
transfer are not limited to the tropics. On one hand, 
it is vital that the routine work of daily forecasting 
and of administration shall be well carried on, for it is 
on performance of these tasks that revenue depends, 
and with that the chance of scientific progress. 
Further, there is a material gain of efficiency if the 
staff can be collected into the same station, facilitating 
co-operation as well as &coee to laboratories and . 
libraries. There is, therefore, a tendency for the 
ablest men to gravitate to headquarters. But Simla 
cannot employ kites because winds are too light, or 
instrument-carrying balloons because of the wild 
mountain regions in which they would be lost: 60 
experimental examination of the physical proceases of 
weather oan scarcely be effected there, and bringing up 
an officer from a provincial observatory very seriously 
reduces his chance of advancing knowledge and of 
keeping in living contact- with science. The remedy 
adopted by the department in India has been to give 
up the advantage of bemg at the seat of government 
and to transter its headquarters to Poona, where upper 
air work is possible and monsoon conditions, unlike 
those of the western Himalayas, are representative of 
India. Poona has the further advantages of a good 
climate and of proximjty to Bombay, so that closer 
relationships can be maintained with shipping and 
commercial interests. 


Tue Times correspondent says, WI that the 
object of the new observatory is " special research 


, namely; 
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work with & view to elaborate p ten acourate forecasting 
of the south-west monsoon.” “The Meteoro- 
logical Department . . Ce Cad le a forecast 
in mid-October the quantity of rainfall in Northern 
India in the next flve months. The indications are 
given to within a fraction of an inch, and during 
twelve years wherever the system has been followed it 
has never proved fallacious.” On reading this sur- 
prising account, it ia natural to inquire into the recent 
success of the method, and we find Mr. Field in his 
forecast of Jan. 6 last, after rightly deprecating undue 
confidence, saying that the high-level wmds were 
"about normal in character.” The total actual 
precipitation, as described on June 27, was, however, 
not normal but ‘‘ in moderate defect." Again, in the 
previous year the high-level winds were “ stronger 
than usual"; and the total actual precipitation was 
not in excess as it should have been, but ''in shght 
defect.” -In spite of this lack of perfection, we are 
convinced that upper-air data promise to be of great 
value for seasonal forecasting after twenty or thirty 
years of data have been accumulated ; but friends of 
the department should lay streas on the value of the 
upper-air work done at Poona for aerial navigation 
and daily forecasting, rather than arouse expectations 
of an early revolution in methods of seasonal pre- 
diction. «Confidence in long-range forecasts can only. 
be built up slowly, and is more easly lost than won. 


Tum award of the Progress Medal of the Royal 
Photographic Society to Dr. 8. E. Sheppard in 
recognition of hia researches and publications, which 
have resulted in important advances in the science 
of photography, will be generally welcomed. Dr. 
Sheppard is still, in the modern sense, a young man, 
whose n&me first came into prominence in connexion 
with the extended series of researches in photo- 
graphic subjecta, carried out in conjunction with 
Dr. Mees. The results were published in the Photo- 
graphio Journal, in the Proceedings of the Royal 
Soctety, and in the Journal of the Chemical Society, 
and were then collected, together with additional 
work, and published in 1907 as a book entitled 
“ Investigations on the Theory of the Photographic 
Prooees." Dr. Sheppard is also the author of the 
volume on “ Photochemistry " in the series of text- 
books on physical chemistry edited by Sir William 
Ramsay. Dr. Sheppard was elected to an 1851 


- Exhibition research scholarship and proceeded to 


Germany for further study. Shortly after returning 
to England he was offered a position in the Research 
Laboratories of the Eastman Kodak Company, 
Rochester, N.Y. 


BrwoE taking up his duties at Rochester, where he 
is assistant director of research, Dr. Sheppard has 
been responsible for researches covering many phases 
of the photographio process, which culminated com- 
paratively recently in his important discovery of the 
rôle played by sulphur oofnpounds contained in 
gelatin in conferring sensitivity on the silver halide 
grain. In addition to the books already mentioned, 
Dr. Sheppard has been responsible for two others, 
“The Silver Bromide Gram of Photo- 
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graphio Emulsions,” and “ Gelatin in Photography,” 
vol. 1, published by the Eastman Kodak Company, 
and has done valuable work jn connexion with the 
electro-deposition of rubber. Previous recipients bf 
the Progress Medal have included Sir William Abney, 
Dr. J. M. Eder, Prof. Gabriel Lippmann, Ferdinand 
-Hurter and Vero C. Driffield (jointly), Mr. Alfred 
Watkins, A. Lumière et ses fils, Dr. C. E. E. Mocs, 
Mr. William B. Ferguson, and the present president 
of the Royal Photographic Society, Mr. F. F? Renwick. 


Ox Tuesday, Mar. 20, H.M. the King will open the 
eastern block of the new buildings of the Science 
Museum at South Kensington. First.formed in 1856, 
the collections have occupied various buildings, but 
now for the first time they are shown in one demgned 
for this purpose, though about a quarter of the collec- 
tions still remain in buildings which were originally 
constructed for the exhibition of 1862. In 1898 
Parliament voted £800,000 for completing the Science 
and Art Buildings at South Kensington, and in 1908 
the Victoria and Albert Museum was opened by 
H.M. King Edward VII. As nothing had so far been 
done for the scienoe collections, a number of men 
eminent ip science and in technical industry strongly 
urged the need for action in the matter. Bir Henry 
Roeocoe headed a deputation fully representative of 
science and its applications, which was sympathetically 
received by the President of the Board of Education, 
and in the following year the President appointed a 
“committee, of which Sir Hugh Bell was chairman, to 
inquire into the Science Museum and to report upon 
its needs. This Committee recommended that new 
buildings should be erected on the existing site, which 
should ultimately extend from Exhibition Road to 


Queen’s Gate. 


Ir is the eastern block, the first instalment of this 
scheme recommended by the Committee, which is to 
be opened in March, doubling the exhibition area of 
the Museum. Though the space available is still 
considerably leas than that which the Committee laid 
down as being immediately needed, it has made it 
possible to develop the collections extensively, and to 
improve very greatly the setting out and exhibition of 
them. The result of this is reflected in the greatly 
increased numbers of visitors, of whom more than 
709,000 visited the Museum during 1927 as-compared 
with 450,000 in 1925. The new galleries are exoep- 
tionally well lighted, and the provision of compressed 
air and electricity in each gallery makes it possible to 
show objects m motion or specially illuminated at 
any point in the Museum. 


Im February 1927 the Government of Queensland 
appointed & Land Settlament Advisory Board of three 
members, with the powers of a Royal Commission, to 
inquire into and reporb upon various questions in 
connexion with the administration of land leased for 
grazing sheep in Central and Western Queensland, and 
“ generally what action should be taken, by the 
Government to further develop the wool industry *in 
Queensland." In the Board's report, which has been 
presented by the Premier to the Queensland Parlia- 
ment, it ia stated that the totalenumber of slfbep in 
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Queensland remained almost the same (20 millions) 
between 1891 and 1925, in spite of the fact that in the 
&fme period the population of the State inoreased by 
109 per oent. and the railway mileage by 165 per cent. 
Owing to the severe drought that has prevailed over 
much of the sheep country since 1925, it is estimated 
that theenumber of sheep is now only 14 millions: 
Since, during the last five years, wool constituted 60 
per cent. pf the State’s exports, it is obvious that the 
prosperity. of the industry is of vital importance to 
Queensland. ° 


THoveH none of the members of the Board were 
scientific men, it is gratifying to find that a section 
of the report is devoted to the advocacy of scientific 
research. It is stated that “the valuable results 
obtainable fram the practical application of science to 
industry have already been demonstrated sufficiently 
in Queensland to urge all authorities to further efforta. 
The banana bunchy-top investigations and the chemi- 
cal and biological agencies for prickly pear destruction 
are instances of scientific endeavour of first-rate im- 
portance to this State. In each of these investigations 
the scientista of the University of Queensland played 
their part. Another field of endeavour is now pre- 
sented to scientists in stemming the annual wastage in 
the wool industry.” Among the problems which are 
mentioned as requiring scientific investigation are the 
provision of suitable stock licks for different types of 
country, the effect of artificial feeding on wool pro- 
duction, the effect of different grasses on the quality 
of the wool, the varying mineral and protein contents 
of pastures on the different geological types of country, 
the effect of overstocking on natural grasses, par- 
ticularly as regards their re-growth, and the preven- 
tion of losses due to blow-fty, worms, and other para- 
sites and diseases. It is stated that the Premier of 
Queensland has offered to the Commonwealth Council 
for Scientific and Industrial Research an area of 
about 25,000 acres of land in Central Queensland, free 
of rent for any term desired, to be beld m trust as a 
central scientific station for investigations on the 
above and kindred subjects, and the hope is expressed 
that the offer will be accepted either in whole or in 
part. 

Wires a fortnight from the date of his first 
dispatch on the season's work at Ur, Mr. Woolley 

* is able to chroniclein the Times of Jan. 12 & further 
discovery of almost sensational interest which throws 
an entirely new light upon the customs and religious 
beliefs of the Sumerians. Although the body of ‘the 
king has not been found in the Royal Tomb now 
being excavated, as probably it was plundered at an 
early date, a large number of objecta interred at the 
time of the burial for his use have been unearthed. 
Among these are a harp, largely composed of wood, 
the form of which has been recovered by the use of 
plaster to fill up the cavities left by the decay of the 
wood; a chariot, an the rein ring of the pole of which 
was & wonderfully realistically executed donkey in 
silver; a gaming board; a clothes’ chest; and piles of 
copper bowls and tumblers. The remarkable feature 
of the burial, however, is that, scattered among these 
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relios are the remains of the king’s attefidanta, 
evidently lying aa they fell when sacrificed forghis 
service in the next world. The harper is crouched 
near his harp, two asses lie at the chariot pole, and 
with them their three grooms; and by the clothes’ 
chest is an offloer of rank, as shown by his ornamenta, 
possibly the Keeper of the Royal Robes, and other 
attendants. In & trench lie thirteen bodies, of which 
two are those of children, the rest women, no doubt 
the members of the Royal Harem. Mr. Woolley is 
of the opinion that this form of burial, accompanied 
by the sacrifice of the Court attendants, must be 
regarded as a survival, as there are no evidences of 
similar sacrifices to be found in the graves of common 
people. 

Ox Feb. 14 the Royal College of Surgeons of England 
celebrates the bioentenary of John Hunter, who may 
be described as the patron saint of the College. 
Hunter left one of the most remarkable collections 
of anatomical preparations and natural history 
specimens ever assembled by one man. In 1800, 
seven years after his death, this collection was pur- 
chased by Government and-handed over to the 
College of Surgeons in trust. The Hunterian Collec- 
tion forms the basis of the great museum now 
housed by the College in the south side of Linooln's 





' Inn Fields, but the additions made under & long line 


of conservators, which includes Owen, Quekett, and 
Flower, now overshadow the original oolléction. There 
is a doubt as to the exact date of Hunter's birth, but 
as he celebrated it on Feb. 14 the Hunterian oration 
given in bis memory every alternate year has always 
been given in the theatre of the College on this date. 
On the present occasion the oration is to be delivered 
by Bir Holburt Waring, surgeon to Bt. Bartholomew's 
Hospital, and a former Vice-Chancellor of the Uni- 
versity of London. A lecture on the ‘ London 
Homes of the Hunters" will be given by Mr. G. C. 
Peachey. A special exhibition of specimens will 
illustrate John Hunter's chief discoveries. Visitors 
will also have an opportunity of examining his 
portraits, busta, published works, manuscripts, and 
personal relics. 

Iw a letter to the Editor, Prof. Henry J. Spooner 
discusses our comment in the issue of Deo. 24, p. 038, 
on his paper in the Society of Industrial Engineers! 
Bulletin (vol. 9, No. 9), in which he steted that the 
economic loss through the effects of noise is estimated 
at £50,000,000. We asked how this figure was 
obtained. Prof. Spooner states that men of affairs 
“have their capacity for clear thinking without a 
doubt perceptibly weakened by the incessant if 
unconscious strain upon the nervous system " caused 
by noise, and he says he haa had countless letters from 
mental workers explaining how their health and work 
suffer through working in a noise. Such remarks, 
though true as personal expressions of opinion, do 
not, however, constityte scientiflo proof. The one 
piece of research quoted, that of Dr. Laird, would 
seem to be suggestive rather than conclusive. The 
control group is always necessary. If one has a 
personal interview with all the workers in and near 
a noisy room and inquires about noise among other 
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oonditjons of work, one does not get a uniform reac- 
tion ; some dislike it, some are indifferent, some prefer 
it. * There are heads of departments, creative workers 
of all kinds, as well as the actual noise producers, who 
are frankly surprised at the idea of their work being 
affected by noise. To say it must be unconsciously 
affected is again opinion, not evidence. In the 
interests of those who either are, or think they are, 
detrimentally affected, let us minimise noise, but the 
proof of its effect is not easy. 


Gas undertakings deserve more publicity than is 
usually accorded them concerning the extent and 
intricacy of the organisations necessary to maintain 
an unfailing servioe of their chief products, and to 
provide an important supply of the great number of 
other materials in everyday industrial demand. The 
consumer's end of the pipe-line is so éesily mani- 
pulated, day or night, in war and peace, strike or 
lock-out, with the same anticipated result, that it is 
not surprising that publio attention should be focussed 
more frequently on cost than on supply. For use on 


the oocasion of the visit of the Science Masters’ - 


Association to the Chief Offices, the Central Store, 
and the Fulham Works of the Gas Light and Coke 
Company on Jan. 6, the Company prepared an ilus- 
trated brochure giving a short account of its activities, 
and briefly describing the sections visited. 


Tae Gas Light and Coke Company received ita 
charter so long ago as 1812; ite authorised capital 
is now more than £40,000,000, ita employment roll 
about 20,000, and ite area of -supply to 1,250,000 
consumers is 265 square miles, extending from 
Windsor Great Park to some miles east of Epping 
Forest. Every year some 2} million tons of coal— 
mostly borne direct by the Company’s own fleet— 
are required. Of the thirteen works, those at 
Beckton are responsible for the output of about 
40 per coent. of the gas produced, whilst those at 
Fulham, which are probably the oldest in London, 
are now representative of the most modern practice 
in gas-works construction, having & capacity (shortly 
to be largely increased) of 17$ million cubio feet of 
500 B.Th.U. quality (£e. 87,500 therms) a day, and 
treating 900 tons of ooal daily on an aree of 30 acres. 
Usually 40,000 tons of coal is held in stock at Fulham ; 
the ooal gas, maintained at a constant quality with 
water-gas of variable composition, is conveyed by 
means of more than 100 miles of high-pressure mains 
(at pressures of the order of 8 Ib. per sq. in.) to 
convenient storage centres, and thence in 8700 miles 
of supply mains at pressures of about 4 in. water 
gauge. The brochure gives an account also of the 
housing of the experimental plant and the various 
research laboratories ; it describes the training and 
welfare work, and refers to the measures which have 
* been taken to give effect to a spirit of copartnership 
which exists between the Company and its employees. 


Dr. J. BrurumwBON, lecturer in natural history in 
the University of Edinburgh, has been appointed 
editor of the “Fauna of British India" series in 
succession to the late Bir Arthur Shipley. 
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Dr. Epwarnp Ray WurpLErN, Director of the Mellon 
Institute of Industrial Research, University of Pitta- 
burgh, has been re-elected president of the Americfin 
Institute of Chemical Engineers and will therefore 
serve in this office during 1928. 


Da. Max Worr, Director of Heidelberg Observatory, 
distinguished especially for his originality anfl activity 
in observational astronomy, has bean elected an hon- 
orary member of the American Astronomical Society. 
The constitution of the Society permita the election 
of one honorary member at each arfnual meeting, but 
np election has been made since 1924. 


AT a meeting of the Quekett Microscopical Club, 
held on Jan. 10, Mr. E. M. Nelson, Dr. A. Mann, and 
Dr. Karl Viets were elected honorary members. 
Mr. Nelson was president of the Quekett Club from 
1803 until 1896, and also president of the Royal 
Microscopical Society from 1897 until 1899. He is 
the author of numerous papers dealing chiefly with 
the practical optics of the microscope and micro- 
Boopical technique, which have appeared in the 
Journal of the Royal Microscopical Sooiety, the 
Journal of the Queksti Club, and in the English 
Mechanic. Dr. Mann, of Washington, D.O., is well 
known as an authority on Diatoms; and Dr. Vieta, 
of Bremen, has done & large amount of original work 
on the Hydracarina and Halacaridm. 


Tum British Empire Cancer Campaign announces 
an international convention on cancer research to be 
held under ita auspices in London next July. Of the 
value of such international meetings, especially on the 
personal side, there can be little doubt, though there 
seem to have been rather many lately on this parti- 
cular topic, and the amount of time which those who 
are actively engaged in cancer research can profitably 
spend in travelling to meetings acroas the world obvi- 
ously has ita limite. In this case we are glad to note 
that none of the considerable expense of the conven- 
tion will fall on the funds of the Campaign, owmg to a 
generous donation from Sir Richard Garton. 


Tua Gold Medal of the Royal Astronomical Society 
has been awarded to Prof. R. A. Sampeon, Astronomer 
Royal for Scotland, for his theory of the four great 
satellites of Jupiter. This extensive work is oon- 
tained in three separate memoirs in the Harvard Annals 
and the Memoirs of ths -Royal Astronomical Sooiety.. 
With the tables to which the theory is reduced, it 
completes a self-consistent revision of the whole 
problem of the four great satellites. A bronze 
(Jackson-Gwilt) Medal has been awarded (1) to Dr. 
W. H. Steevenson, for his work on faint variable stars 
and on the Herschel instruments; and (2) to Mr. 
W. Reid, of Cape Town, for his discovery of six new 
comets. 


Tas seventh International Congress of Photography 
wil be held in London on July 9-14, under the 
auspices of the Royal Photographic Society. There 
will be three sections: (1) scientific and technical, 
(2) pictorial photography, (8) bibHbgraphy and 
record work; the scientific and technical seotign will 

. 
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‘be farther subdivided into groupe dealing with 
theoretical aspects, photographic practice, scientific 








applications of photography, and industrial and 


special applications. Papers for the Congress, &coom- 
panied by abstracta, both in duplicate and typewritten, 
must be submitted to the honorary secretary to the 
organising committee, Dr. W. Clark, The Science 
Museum; South Kensington, London, 8.W.7, before 
June 1. 


Ax exhibition indicating the possible utilisation of 
' Overseas Bmpirestimbers in industry will be held at 
the Exhibition Pavilion of the Imperial Institute, 
South Kensington, on Feb. 8-April 80. This exhibi- 
tion is the second of & series arranged to direct atten- 
tion to specific resources of the Empire, with the 
object of mcreasing the usage of Empire raw materials 
in Great Britain. Samples of selected timbers from 
some of the Dominions and Colonies will be shown 
in conjunction with the articlea which can be madé 
from them. An important feature will consist of 
exhibits illustrating the work carried out at the 
Imperial Forestry Institute, University of Oxford ; 
the Forest Producta Research Laboratory (Depart- 
ment of Seientiflo'and Industrial Research) at Princes 
Risborough; and at the Imperial Institute. 


Tem council of the Geological Society has this year 
made the following awards: Wollaston Medal to Dr. 
D. H. Soott, lately honorary keeper of the Jodrell 
Laboratory, Royal Botanic Gardens, Kew, in recogni- 
tion of the value of his researches in fossil botany ; 
Murchison Medal to Dr. J. J. Sederholm, Director of 
the Geological Commission of Finland, in recognition 
-of his researches in petrology, especially of the granites 
and gneisses of the pre-Cambrian complex of Fenno- 
scandia ; a Lyell Medal to Prof. B. H. Reynolds, 
-C. Wills professor of geology in the University of Bris- 
tol, in recognition of the value of his researches in the 
stratigraphy of the Paleozoio rocks, and in vertebrate 

. palmontology ; & second Lyell Medal to Dr. W. D. 
Lang, keeper of the Department of Geology in the 
British Museum, for his researches in stratigraphy 
and pelmontology, especially with reference to the 
Bryozoa; the Wollaston Donation Fund to Mr. 
James Wright, for his researches on the Crinoidea of 
the Carboniferous Limestone of Sootland ; the Mur- 
‘chison Geological Fund to Dr. George Slater, in reoog- 
nition of the value of his researches in glaciology ; 

* and the Lyell Geolegical Fund to Mr. Ben Lightfoot, 
' for his researches on the economic geology of Southern 
Rhodesia. 


. Tua natives of Teheran” (Persia) have divana a 
new, if rather primitive, method of making ice in the 
winter months and storing it for summer use, &ooord- 
ing to & writer in Le Nature for Jan. 1. Long ponds, 
running east and west, are dug in the earth and filled 
with water, Due to the slight night frost, a very 
thin coating of ice forma. The next mght this ice 
is watered, and the layer of ice increases, until it 
gradually attains a thickneés of about 16 inches. The 
ponds are protested on the south side by high earth 
walls to prevent the sun getting to the-ponds even at 
it& maximum eleyation. The ice thus formed is 
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broken up and stored in blocks in large gallenies dug 
in the earth and seperated into compartments, 
broken ice being placed between each block. When 
the summer comes, the ice blocks are broken up and 
retailed in small portions. The insulation provided 
by the storage galleries is stated to be sufficient to 
keep the ice without appreciable loss for two years. 


Frox the Report for 1926 of the Museums of the 
Brooklyn Institute (N.Y. ), we learn that the Children's . 
Museum has obtained the full-time services of a 
scout instructor. He gave one day each week to the 
instruction of the Boy Roeouta in their summer camp. 
More than 6000 Boy and Girl Scouts prepared in the 
Museum for their tests in nature study. Scout 
captains use the exhibits for demonstrations. This is 
only one of many lines along which this little Museum 
does admirable work in promoting a love of Nature 
among young people of all classes. 


Tus Janyary issue of the Journal of the Instituixon 
of Electrical Engineers contains three '' Progress 
Reviews,” namely, “Electricity in Mines," by 
J. A. B. Horsley ; ‘‘ Co-operative Research in 1927,” 
by E. B. Wedmore; and “ Electrical Standardiza- 
tion, 1027,' by P. Good. These reviews can be 
obtained in. pamphlet form (ls. each) from the 
Beoretary of the Institution. 


Mysans. Baird and Tatlook (London) Ltd., of 14-15 
Cross Street, Hatton Garden, London, E.O.l, have 
issued a new edition of vol 1 (Chemistry) of their 
Standard Catalogue of Scientific Apparatus. This 
work—it is a work of no small merit scientifically, 
commercially, and artistioally-—is intended to be used 
in oonjunotion with the other volumes of the Standard 
Catalogue, namely, vol 2, Phymology; vol. 3, 
‘Biological Sciences; and vol. 4, Physics. The 
volume just issued is subdivided into nine separate 
sections, covering respectively laboratory fittings, 
general equipment, general chemical apparatus, 
physical chemistry, industrial chemistry (two sections), 
meteorology, books, and chemicals. The preface 1s 
dated October 1927, so that although such a catalogue 
of between eleven and twelve hundred large pages 
must of necessity take months to prepare, the prices 
which are quoted have yet had but little time in 
which to undergo their inevitable fluctuations. The 
illustrations are particularly good, and this fact, 
together with the comprehensivenegs with which the 
whole publication has been conceived, makes the 
catalogue a noteworthy addition to the hbrary of 





| any educational institution or industrial laboratory 


in which experimental chemistry and the allied sciences 
are pursued.  Deeoriptive paragraphs concerning the 
operation of the more complex and lees well-known 
pieces of apparatus are a weloome feature. These 
paragraphs sometimes attain almost monographio 
proportions; the article on the theory and use of the 
polariscope, for example, consists of two oloeely 
printed pages, with diagrams, and even a reference 
to a paper in the Berichte, whilst that on the détermina- 
tion of hydrogen ion concentration covers. three pages. 
Many new pieces of apparatus not hitherto catalogued 
are included; even more recent additions to the 
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chemists armoury will be dealt with from time to 
tims in separate leaflets. The whole publication is 
adequately indexed, with cross-references to the com- 
panion volumes. 








APPLIOATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A gas 
engineer and general manager under the Rotherham 
Corporation—The Town Clerk, Rotherham (Jan. 25). 
An inspector under the Ministry of Agriculture and 
Fisheries for the p of the Diseases of Animals 
Acts, 1804—1925— Secretary, Ministry of Agri- 
culture and Fisheries, 10 Whitehall Place, 8.W.1 
(Jan. 80) Assistant Veterinary Inspectors, under 
the Surrey County Council to carry out duties 
under the several Acta and Orders relating to (1) 
Milk and Dairies ; (2) Diseases of Animals; and (3) 
such other veterinary duties as the Council may 
require—The Clerk of the County Council, County 
Hall, Kingston-on-Thames (Jan. 30). A junior 
seientific officer under the directorate of scientific 
research of the Air Ministry primarily for work in the 
engine research department of the Royal Aircraft 
Establishment, South Farnborough—The Chief Super- 
intendent, Royal Aircraft Establishment, South 
Farnborough, Hants (Feb. 11, quoting A.256). A 
lecturer in mycology at the Imperial College of 
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Tropical Agriculture, St. Augustine, Trinidad—The 
Secretary, Imperial College of Tropical Agriculture, 
14 Trinity Square, E.C.3 (April 1). A senior leotardt 
in physical and inorganic chemistry in the Uni- 
versity of Melbourne— The Registrar, The University, 
Melbourne, Victoria (April 23). A principal of the- 
Australian School of Forestry, Federal, Capital 
Territory, Canberra—The Seoretary, Department of 
Home and Territories, Canberra, Australia (April 30). 
An additional lecturer in zoology at the Ceylon 
University College, Colombo— The Private Becretary 
(Appointments), Colonial Office, 2 Richmond Terrace, 
Whitehall, 8.W.1. An assistant baoteriologist at the 
Wellcome Bureau of Scientific Reeearch— The Seore- 
tary, Welloome Bureau of Socientifio Research, 26 
Endsleigh Gardens, W.C.l. A technical laboratory 
assistant at the Millport Marine Station of the 
Scottish Marine Biological Association—-The Secretary, 
B.M.B.A., 88 Bath Street, Glasgow. Teachers of 
Siamese and of Tibetan at the School of Oriental 
Studiee—The Secretary, School of Oriental Studies, 
Finsbury Circus, E.C.2. 

EnRATUM.—A. correspondent pointe out that the 
late Mr. W. H. Dines was at Corpus Christi College, 
Cambridge, and not at Christ's College, as was stated 
in our issue of Jdn. 14, p. 65. 
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Our Astronomical Column. 


Lance METEOR on JAN. 9, 115 eac—Mr. W. F. 
ee “This very large meteor was seen 
by an o er when motoring about 6 miles east of 
Birmingham. The terminal portion of ita flight was 
from near the star Sirius vertically to the horizon. 
The object was much bri than Venus at ite best, 
and the nucleus threw off a dense train of sparks at 
the end. The same meteor was noticed from Lford, 
Essex, where the path was recorded as moving from 
just below Rigel and x Orionis in & direction towards 
the western horizon. lt was very brilliant, and gave 
&n outburst of sparkling material. 

“Further observations will probably come to hand, 
but it appears that the fireball must have radiated 
from near the bright star Sirius and that ite height 
was about 63 to miles over & line directed from 
south to north over the English Channel to ita finish- 
ing stage over Hampshire. Further data are, how- 
ever, desirable, particularly from observers near the 
south coast of England.” 


Tus Reosyr Great Cowxur.—Many reports are 
coming to hand from America and elsewhere, that 
show what an extremely fime comet this must have 
been. Ita magnitude rose at least to —6; some 
estimates make tt — 10. Its tail was at least 8° long : 
it would doubtleas have been more if it could have 
been seen on a dark sky. 

Dr. Slipher kaar in a Daly Sotence News 
Bulletin, issued by Science Service, Ericus a 
that its spectrum was continuous, with no bright Imes, 
indicating that the light was mostly reflected sun- 
light; but an appreciable dmount of lower tem- 

radiation was present. The nucleus was 
small, and varied from a circular to an elongated 


Jets and envelopes were present on the. 


sunward side of the nucleus. 
The spectroscope indicated a motion of recession 
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from the earth of 60 milea & second (exact time of 
observation not stated). The actual rate of recession 
between Deo. 20 and 21 was 54$ miles a second, 


which is & good agreement. 

The following orbit by Dr. A. O. D. Crommelin is 
from a combination of observations ranging from 
Deo. 3 to 20: 

T 1927 Deo. 18-008 U.T. 
w 46° 97 
0 "76 253 | 1927.0 
+ 86 27-2 
log q 9-2365 


The, earliest known observation of this comet (& 
day before that of Mr. Skjellerup) was obtained by 
Mrs. K. Botes at Fraserburg, Cape i on the 
morning of Dec. 2. She slept on a verandah faci 
south-east and observed the comet from her : 
It was low in the south-gast about dawn. Other 
independent discoverers were My. Rose Fitchet at, 
Grahamstown, Deo. 5; Mr. Maristany at Le Plata, 
Deo. 6; Mr. Chidambara Iyer, Kodaikanal, Dec. 15. 

Dr. A. 0. D. Crommelin has deduced the following 
elliptical orbit of comet Schwaasmann-Wachmann 
from Bergedorf observations on Nov. 15, Deo. 4 and 
28. 


T 1925 May 10-9280 U.T. 
w 359? 56’ 13-7" 

0 322 35 2-2 peso 
t 9 25 37-0 logn 2-3864097 

$ 8 24 48-0 Period 10-36298 years. 


The orbit lies wholly between those of Jupiter and 
Saturn ; the comet has the largest perihelion distance 
and the smallest eccentricity of any known comet. 
In oo of the small eccentricity, the date of 
perihelion is difficult to determine is still very 
unoertain. ° 


loga 0-8090646 
log q 0-740755 


pigment from 
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Research Items. . 


. 

e ANTHROPOMBTRY IN FORMOSA.—-À valuable addition 
to our knowledge of the aborigmes of Formosa is made 
by Akira Matsumura and Eteuru Miyauchi in & 
contribution to the Proceedings of ths Imperial Academy 
of Tokyo, vol. 8, in which they give & of 
anthropdinetrfo measurements carried out by them 
under oo nen auspices. The subjects measured 
were inen between the ages of twenty-three and 
forty-five years. The present communication deals 
with o6 ic index, and nasal index only. 
With the exoeption of the Ami, who inhabit the plajn 
on the south-eastern ocast, and the Yami, who live on 
the island of Botel Tobago, all the tribes belong to the 
central mountainous area. In stature the mean 
descends in the order Amı, Tayal, Vunam, Paiwan ; 
in head-form the mdex in ascending order is Ami, 
Tayal and Vunam, Paiwan; nasal index, again 
ascending, Tayal, Paiwan, Ami. Generally 

from north to south, the mountain tribes 
I me lower in stature, broader in the head and wider 
in the nose; but the Ami of the south-eastern plain 
have the greatest stature and are the most dolicho- 
cephalic and rosopic of all the aborigines. 
Comparing them with the Philippine Islanders, the 
aborigines of Formosa resemble closely the Bontoc and 
vege tribes. The of the means are: stature, 
167-14 (Paiwan) to 165-14 (Ami); cephalic index, 
76-42 PI to 81:30 (Paiwan); nasal index, 75-78 
(Tayal) to 86-15 (Ami). 


PHLErImNE Sxa-Uncurs.—No. 100 of the Bulletin 
of the United States National Museurn consiste of Dr. 
Mortensen’s report on the Cidaridm collected by 
the Albaiross during the Philippine ition of 
es ig Lad delay en enabled the author hd 
utilise owledge enoe gained on 
own later expeditions to the Pacific and the Malay 
Archipelago. The cidarid sea-urchins here described 
fall into ten genera, of which Rhopelooidaris, with 
olub-shaped sonay spines, and ocidaris, with 
slender primary secondary spines, are new. 
Cyrtocidaris also is founded as a new subgenus of 
Goniocidaris. Psilocidars links this form with 
Aporocidaris, of which the affinities were iously 
obscure, Of the twenty-seven species and varieties 
described, six species and seven varieties are new, 
but, though the descriptions and figures are worthy 
' of his reputation, Dr. Mortensen leaves to some 
future worker the task of oonstruoting diagnoses. 
The number of oidarid species now known from the 
Malayan and Philippine seas exoeeds forty, and sinoe 
many are represented by single specimens, the number 
of species will doubtless be increased. This is in 
Strong contrast with the eight or poesibly ten from 
the West Indies and the three or four from the whole 
of the north-cast Atlantic. ‘Collectors are warned 
i pickling echinoida with orinoids, since the 
: e latter stains the other oontente of 
jar. A : 
A New EoroPABASITIO Trawatopa.—A new 
Serves ella was found on fishes in the New 
ork Aquarium. It had been introduced into the 
tanks by a Paoiflo puffer (Spheroides annulatus) from 
Southern California, but the eyes of the fish 
cue y icy Jaber) and of various species of angel 
Veo ae end Pomacanthus) became in- 
fected. Pacific puffers have eyelids which can be 
closed over the eyes, so that the worms can adhere 
within the oofjunctival sac, and several worms may 
be t therein, but fewer are found on the eyes 
of other fishem The cornea of infected fish is 
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pleresd, and in about three weeks the eye is destroyed. 
: worms are about 5 mm, long and 3 mm. 
wide. . G. A. MaoCallum ( 1 Bo. 
Contribs. m Due Zool &oo. on the Diseases of 
Animals, vol. 1, No. 8, 1927) gives a desoription, with 
figures, of the external features and internal structure 
and of the eggs, and points out ‘how this new ies 
of Epibdella di fram those previously d 


BrotogioaL BIGNOIOANCS or MYOORRHIZA. —— 
Present-day opinion on the digni ce of myoorrhize 
veers all the way from a belief in the truly symbiotic 
DATO D dp msn a De Toat and oon- 
cerned to an investing of the fungus with a purel 
parasitic rôle. Recent contributions to the nest 
come from Koki Masui (Memoirs of the College o 
Sotence, Kyoto I; 1 lig D B, vol. 8, 
No. 2) and Lewis udson (New hytologist, vol. 26, 
No. 5). After a detailed i igation of the eoto- 
tropic myoorrhizse of woody plante, Masui defines two 
gro of mycorrhiral fungi: obligate forms such 
as Hydnum affine, Cantharellus floccosus, Pot 
leucomelas, “Armillaria caligaia, and facultative forms 
such as po He ewe the former 
ag being parasitio, latter group as ‘ x 
symbiotzo.' From microchemical gbeervations Masui 
cepncludes that the growing points of normal roota 
contain large amounts of amino-acids and sugar, but 


theee nutrients are gradually depleted b lr 
until, in old myoorrhizs, no eite are found in 

Toot tissues. is may explain to a large extent the 
inhibition of root growth after infection. The roota, 
which still contain tolerable amounts of these nutrients, 
oan grow further, pushing aside the id mantle. 
On : piace dicare ur iii ei i Dod. 
supply & amount orus to ost 
plant etri dale ie rint onn normally absorb, 
hiec In LO OR ee 
opposite. Prof. udson severely oriticises Con- 
stantin's idea of obligate- symbiosis in the case of 
orchid mycorrbize. work of the former clearly 
shows the dependenoe of the orchid o on soluble 
organic matter, and the investigations indicate that 
the ity for synthesising food is laoking in the 
embryo. iven suitable organic food material and & 
hydrogen ion concentration in the medium sufficient 
to retain the iron in solution, orchid seeds germinate 
asymbiotically. The orchid fungus may be useful in 
making insoluble food material available for the root 
and in regulating the hydrogen ion concentration of 


the medium. oy of association of orchid root 
and is taken as merely indicating the wide 
distribution of the orchid fungi and the iness with 


which the orchid embryo and root can become infested. 


Post-Guactan MorLosoa oF Geveva—sdBterting 
with a study of the hitherto much neglected 
pecs deposits of the Geneva basin, Dr. Jules Favre 
ound that thei elucidation required a thorough 
knowl of the recent molluscan fauna of the area; 
and having attained this, he has now embodied the 
reanl Gi bia roscar oboa 0 a ep kite E h 
on “Les Mollusques glaciaires et u 
basin de Genève ” (Mém. Soo. Phys. Hist. Nat, Genève, 
vol 40, faso. 3). The greater part of the work 
(which runs to more than 260 pages) is devoted to & 
i bara description “of the genera and ies with 

ir occurrences all most carefully set forth. Es- 
pecial attention has been paid to that diffüioult group 
of little bivalves, the Pisidi Here the specific 
descriptions of the several forms are given first and 
clearly illustrated by admirable and useful outline 
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ee core uen jene Or dud on 
whjch the determination of them depends, while the 
apecies occurring in the district are then gone over 
seriatim and their local distribution and variations 
discussed. The biological aspect of the fauna is not 
dwelt on, but the ecological is dealt with: the associ- 
ation of species, their vertical and bathymetrical 
distribution being fully treated. The description of 
the various da and their fossil con- 
Vans deoa oe cee date back in age to 
ie HE Maecen, Magdalenian, form the rest of the work. 
A bibliography and index are appended. ,The 
thirteen hus paten depi the deviations in form of 
the more _voneble species are well repro- 
en either from photographs or, in the case of the 
Pisidia, - outline wings by the author. The 
monograph is one that no worker on the European 
non-marine molusca can afford to neglect. 


Bouru-EASTERN ARABIA.—In a peper on “ The 
Tru Geography of South-Eastern Arabis," read 
O; 


re the Royal cal Society on Jan. 16, 
Mr. G. M. I ael het Arabia is essentially a 
great aloi of simple geological structure, so far 


as Mesozoic-Tertiary tectonics are concerned, and, 


the d erat of ita surface form is the direct 
page mountain belt of Oman, sti 
lisa ipe iid e structures of the Persian mainland, 


appears as a foreign element on Arabian soil. Three 
distinctive of op raphy constitute the ranges 


of Oman: limestone country, 
the best exam mpl of mni is the northern promontory 
or Ruus al (2) & mountain belt formed of 


steep, dagped Soak of igneous rock; (3) a limestone 
plateau country formed of great sheets of horizontal 
er ently folded limestones. The mountains of Ruus 

ibal are ted by many narrow fiord-like 
ise Onin and with 20 to 25 fathoms 
of water up to their heads. They are splendid 
examples of drowned valleys and indicate a relative 
depression. of at least 1500 feet. Oman proper receives 
winter raing and Dhofar summer monsoon rain, 
while the intervening stretch of coast is almost 
waterless. Dhofar province has a wealth of tropical 
vegetation. It 1s the land of frankincense. The 
nomad tribes of the Samhan hills are non-Arab, and 

appearance strongly resemble the Hadandowa 
eibe Df the Baden Te Sex province. The Sabsan 
ruins described by Bent were seen. Oman has 
always oan regard us part of an outer aro of the 
Persian Z aro may exist in fact, 
but it is o oainnt importance com with 
older compreasive movements which followed an 
independent direction. These movements are of 


Cretaceous age. An intensively folded zone branched 
off from the ANON ar goat S Oman. 
Ite lest ou ira Ieland and Ras 

psy into the Arabian Sea in 
& Bouther i ion. d and W regard 
the birthplace of India as to the east of South 
Africa; if one assumes a of India away from 


Madagascar, the south coast of Arabia should lie in & 
region of tension and not of compression. 


Tuatrary Iawmous Rocks oy BuRgwA.—The Trans- 
Gotions o the Mining and Geological Institute of India, 
Part 8, May 1927, contain two valuable papers on the 
volcanic rocks of Mt. eee hber) and 
the Lower Chindwin n (by E. S. Pinfold, A. E. 
Day, L. D. Stamp, and T ber). These two 
regions, together with the doleritic rocks of the 


Pega Yomas, constitute a phio provinoe of 
the oircum-Paoiflo type. Dove. district exhibits 
the seqüenoe: older andesite peer een biotite- 


andesite, rhyolite, hornblende- 
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and augite-andesites, 
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olivine - basalt; with aooom: pe d 
glomerates. Possibly voloanio avis Peas only 
within historic times. The Lower Chindwin volcanes 
oocur as conical hills; as crater-walla surrounding 
orater-lakes ; or as sheets interbedded with Irrawadian 
sands. Hero again there are andesitio types, oonurring 
mainly as sheets; rhyolites and building the 
cones ; and olivine- and picrite-basalts formjng plugs. 
The rocks of the main volcanic axis of Burma thus 
present a ‘contrast to those of the nei ur- 
ing Kabwet area (on pud Boe ird Shan teau), 
which resemble in a itic and 
titaniferous basalts of fis midlani of Scotland. 


*Trpan Darom PLANES.—AÀ useful e tian on 
“Tidal Datum Planes" has been issued by the U.B. 
Coast and Geodetic Survey aa Speotal foation 
No. 135, the author being EL B. M Marmer. Tidal planes, 
such as thoee of mean sea-level, half-tide level, mean 
high water, and so on, form "the most oonvenient 
datum es for observations of elevation, because of 
their simplicity of definition, ease and accuracy of 
determination, and certainty of recovery, even 

all bench-mark connexion be lost. Such planes 
are the basis of reference in the hydrographic and 
geodetio work of the United States and in other 
countries. The mo h provides a working 
manual for the actual d tion of the more 
important planes, including & discussion of tide 
their use and measurement. There is also a de ed 
discussion of the principles involved and the &ocuracy 
attainable in the work. 


FriBsr-ORDHR TRIANGULATION IN THE UNITED 
Sraras.—Geodetio operations in the United States 
for the two en Deo. 81, 1926, are recorded 
by Dr. W. o in Special Publication, No. 134, of 
the United States Coast and Geodetio Burvey. The 
most important task undertaken was the continuation 
of the readjustments in the first-order tion 
is east of the ninety-eighth meridian. e totel 

of the arcs of ion included in this 

justment is peser 18,000 miles. The 
Spi for the wor. t when attempts 
were made to fit new work into ihe posyicullly ee 
arcs. About 1909, Laplace azimuths 
introduced into all new arce, and it was evident that 
they oould not be used at the inning'or end of 
&n &ro when it started from or en: in an old are. 
During the next few years it is ned to conduct 
similar work in the eastern half of the country, and 
also to cut the area into comparatively small circuita, 
as has been done in the west. The arc of first order 
triangulation along the Canadian boundary was ex- 
tended to the Pacific, and among other work of this 
nature was the continuation of the recocupation of 
the old stations in California in gonnexion with the, 
earthquake investigations. The survey of Alaska 
makes continued progress. 


Foust Tmerma rs Oawapa.—The Mines branch of 
the Canadian Bureau of Mines has issued a report 
(Ottawa, 1927) on the “ In igations of Fuels and 
Fuel Testing” carried out in 1925. This somewhat 
tardy report indicates a considerable breadth of 
activities of the staff, and although dealing with local 

blems, some of the work is of value. 
is an analytical survey of cokes sold in Canada 

as household fuels, balanced a series of actual 
testa on various fuels in a typical domestic hot-water 
boiler. Thermal efficiencies of 70-75 per oent. on 
the gross calorific value were commonly obtained. 
The method of tabulating results in comparison with 


American anthracite is rabo TAE as it 
does the pre-eminence of Welsh an ite, while gas 
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and oven ookes also proved more valuable, weight 
for weight, than the standard. Examination of 46 
satnples of lubricating ous after use in eight different 
nfotor-oar engines is The outstanding 
conclusion was that, contrary to popular opinion, 
-“ lubricating oils do not wear out.” They become 
diluted with heavy fractions of petrol and oon- 
taminated with dust and carbonaceous matter, but 
by suitable ent a new ail, almost as good as 
the original, may be prepared. The report records 
laboratory imental work on the carbonisation 


' of coal and shale at low temperatures. 


Dayurcet xs BuirpiNGs.—Technical Paper No. 7 
of the Illumination Research Committee of the 
ent of Scientific’ and Industrial Research 


' “deals with the access of daylight to the interior of 


buildings. It is to a large extent an account of the 
present state of our knowledge on the subject, and 
at & later will be supplemented by an account 
of work done by the Committee. The FDA pont 
dealt with in the present taper ia the! ratio,’ 
which is defined on p. l as the ratio of the internal 
illumination at a point in a room to '' the illumination 
of a horizontal surface plated on the window sill of 
the room, all external buildings or other obstructions 
being posed removed. ... This sill ratio can be 
easi by some forms of pee illumination 
photometer.” It is not made in the paper how 
this measurement can be made without the “‘ external 
buildings and obetructions " being actually removed. 


Sreser LramrING.— The siren Denne of London 
is a problem the importance of which it 18 diffloulb to 
overestimate. COR le vacas ag ridic 
Sa" Jones on Nov. 15 to the Public c= Roads, 
and Transport Congress. i to e 

taking place in the habits of people, both the volume 
and speed of the traffic are ever increasing. Thorough- 
fares which were easentially of a residential character 
"de mers race he ee 
the of London. It is now universally admitted 
that the eye is the final judge in asseasing the effective- 
ness of street lighting The requirementa 
of good lighting are now well known. In this oon- 
nexion it is interesting to recall that in 1716 all houses 
of'& rental of £10 or above ware required to hang out 
one or more lanterns with suffient wick candles 
lighted therein to last from 6 P.m, to 11 Pa. In State 
Btreet, Chicago, the street illumination is very 
brilliant, owing to the shopkeepers voluntarily taxing 


themselves for this p the idea being that people 
will buy more when the illumination is 
brilliant. ‘The author states that it is best to place 


the light source at a bend in a road at the outside of 
the bend, as this lights the road surface better. He 
* also recommends pixcing a lamp with a large i 
surface behind ib at those places where & side 
leads directly into a main thoro and that 
the London County Council should form a central 


ormu similar to that in Glasgow, to consider 
* all street 


lighting problems in the London area. 


ANOMALOUS DIHSPHRSION AND ABSORPTION OF 
Exacraio Wavms.—An im t paper by 8. Mizu- 
shima on the anomalous dispersion and absorption of 
electric waves has recently been received. (Roientifto 
Papers of the Institute of Physical and Chemical 
Research, Tokyo, March). using & thermionic bulb 
as an oscillation generator for producing waves of 
ahort wave-length, the author has made systematio 
measurements on the anomalous dispersion and ab- 
sorption of these electrico waves. He used a resonant 
receiver, the circuit being shunted by a small capacity 
the dielectrio of wAich was to be tested. He found 
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that when distilled water, acetone, benxen$, and 
various mixtures were used, there was no absorptjon 
and so they could be used as standard substances in 
the measurement of dielectric constante. The resulta 
of measurements of the dielectric constant for glyoer- 
ine, methyl, and ethyl alcohols, etc., are given at 


various tures and at gi wave-l 

Great DIT a its value are found: Values Eig rang- 
ing from that of the statio fleld to the square of the 
a prea e index for visible light are observed. The 
anomalous disperaion is accompanied ‘by an intense 
absorption band. As the temperature is lowered the 
position of the anomalous dispersion shifta in the 
direction of the longer wave-l According to 
Debye, the large values of the dielectric polarisation 
in a static fleld must be ascribed to the orientation of 
& molecule which has a t dipole init. When 
a molecule rotates to adapt itself to external force, 
there must be a resistance which depends on the 
internal friction and the dimensions of the molecule. 
The experimental resulte are discussed from the point 
of view of this theory. The results obtained with 
prise are in good agreament with the dipole 

eory. : 


Tua Paoro Brommvation or CYOLO-HEIANB.— 
Pusch, and later Noddack, showed several ago 
that in the photochemical bromination of -hexane 
vapour, each quantum of light absorbed effecte the 
removal of one molecule bromine. This result 
has been confirmed, and further date ing the 
lished by B. J. Wood and 

the Chemical Sooicty Pain the foiiis 
o . meroury 
e they found that th velsdiy of reaction varied 
directly with the light intensity, but was independent 
of temperature and of the concentration of oyoko- 
hexane. The presence of oxygen caused a reduotion 
im the rate of reaction, and this was independent of 
the presenoe of oyclo-hexane. It is suggested that 
each quantum of absorbed radiation serves to excite ' 
one molecule of bromine, which then unites with a 
molecule of -hexane to form an excited complex 
O,H,,Br," which has a mean life of ero nnay 
38x 10-9 seo. This excited br er deoom- 

T, 





poee ntenoously : t,’—> C,H44Br'/ + HBr 
and Br’ + Bry—> 1* HBr; or Jt can, in 
the preeenoe of oxy deactivated by oollision : 
C,H,,Br,’ + O,—>C,H,, + Br, + O, 4 e. 


Tue SonusiuTX oF Wares IN Liquip Carson 
DioxipE.—An attempt to determine the solubility 
of water in liquid carbon dioxide is described by 
H. H. Lo and W. R. Eriokson in the November 
issue of the Journal of the American Chemical Sootaty. 
The method used was to determine the ity of 

us carbon dioxide coexisting with liquid, both 
in the presence and absence of water, since if the 
latter is soluble in liquid carbon dioxide, it should 
cause a decrease in the vapour preesure and, conse- 
quently, in the density of the ssn rn Known 
weights of carbon. dioxide were into glass 
tubes, calibrated for volume, 
oocupied by the gas and liquid measured. Assum- 
ing the critical temperature to be 31°, the critical 
sare A obtained by extrapolation, was found to 
be 0-4688 in satisfactory agreement with previous 
values. Between - 5:8? and 22:0? tbe density of 
saturated carbon dioxjde vapour is the same in the 
presence and absence of water, and the solubility of 
water in liquid carbon dioxide must therefore be lees 
than 0-05 cent. by weight over this range. At 
about 4° formation of a te was noticed ; 
this was CO,.9H,O described by Hempel 

and Seidel (1898). P 
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Tug eighteenth Annual Exhibition of the Physical 
and Optical Societies took place on Jan. 10, 11, 
and 12 at Imperial College of Science and Tech- 
nology, London. e secretary, Mr. T. Martin, is to be 
on the exoellenoe of the ta. 
When space is necessarily limited, es in this journal, 
in an account of an exhibition on so wide a scale only 
some typical features can be mentioned. The reader 
is referred for & detailed report to the Journal of 
Soieniiflo Instruments, where lectures will be pub- 
lished in full and e description of the principal its 
iven by experts on the various subjects. A new 
eature in the ts this year was that on the 
second day of the exhibition the morning was devoted 
to & private view by the members of the oo i 
societies, of which full advantage was taken, and it 
is to be hoped that this will prove of in ing value. 
A larger number of visitors attended the ibition 
this year, and there was also an increase in the number 
of Isighty one) exhibiting tus, whioh 
covered & wide range, and in which high standard 
&seocinted with this exhibition was maintained. 

Among the exhibits in the Trade Section the follow- 
ing may be mentioned: Messrs. Adam Hilger, Ltd., 
a travelling microscope measuring to one-tenth of 
a micron; a quartz spectro h of the all-metal 

; and a fluorite spectrograph, Meaars. Carl Zeiss 
( on), Ltd., an i inter on the prin- 
ciple of an advanced ight, as used in the 
planetarium‘ at Jena; a microscope affording bino- 
cular vision with one objective only, the binocular 
tube being interchangeable with a monocular tube. 
Meers. Charles Baker, a boxform dissecting micro- 
soope with sliding arm to carry arms and arm rests. 
The Automatic and  Electrio Furnaces, Lid. a 
Wild Barfleld high furnace suitable 
for pottery work and hi steel hardening. 
Meers. Galenkamp and Co., Ltd., & variety of ap- 
paratus, including electric furnaces for metallurgical 
and. dental work, optical glass heat treatment, an 
optical table of new design. Meesrs. W. Edwards and 

., & new method of absorbing meroury ur from 
high vacuum systems by the use of liquid alloys of 
the alkaline metals, rendering the use of liquid air 

ly unnecessary. Mees: Belliagharn and Stanley, 
Ltd., a spectro h specially designed to photo- 
graph spectra of feeble intensity; & simple spectro- 
graph for industrial work, ec pay egt spectra, 
on a quarter plate; a simple form of aro , burning 
& special metallic alloy, giving & spectrum about five 
times as intense as in the region 2900 A. and 
$100 A.; an ultra-violet lamp for use m the home, for 
radiating the body with actinio light; and the latest 
form of the Hartridge microspectroscope. 

Amo other exhibits, new devices shown by 
Mp iott m pee (London), Ltd., were & port- 
e moving oo vanometer, oombini high 
sensitivity with a robust form; onn turk - 
couples of various capacities, ial feature bei 
the heater is insulated from therm 
Messrs. Houghton-Butcher (Great Britain), Ltd., gave 
a number of demonstrations of educational films; a 
new lantern attachment was shown in which films or 
lantern slides can be projected alternately by one 
movement of a change-over switch. Among some 
interesting new AN seen in the exhibita of 
the Igranio Electric » Ltd, attention may be 
directed to the Igranio neutro- tive ahort wave 
amplifier kit, by means of “whieh high frequency 
amplification on wave- so low as 15 metres 
may be obtained. The M Wireless Servioe Co., 
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Annual Exhibition of the Physical and Optical Societies. 


Ltd, demonstrated a loud speaker of very high quality, 
& oombination of the horn and oone type with & 
balanced armature. To mention a few more, there 
were exhibita in connexion with recent developments 
in wireles apparatus (Marooni's Wireless Co., Ltd.) ; 
electrical aids for the deaf (Mr. W. H. “Pettifor) ; 
temperature i (Siemens Brothers and Co., 
Ltd.); thermometry (Messrs. Ni i and Zambra). 
Among the many in: ing exhibita of the bridge 
Instrument Co., Ltd., may be mentjoned afi ingenious 
device used in their new recording potentiometer of 
the slide wire type, in which a balance is obtained 
automatically by the recorder mechanism instead of 
by hand mani ion of the slide wire contact. 

In the Research and i tal Section there 
were sixteen stands in the group of exhibita illustrat- 
ing reoent physical researc Looe these exhibita, 
typical of in the development of physios in 
its lication to various modern problems, were the 
following: The Rothamsted dynamometer, ahown by 
Rothamsted imental Station, the chief character- 
istios of which are ite light pele &nd rua pud 
for & widely different of cultivation implements. 
The Technical Optica pee of the Imperial 
College of Science and Technology showed an equip- 
ment for ultra-violet microscopy for instructional 
purposes, and other apparatus accessories in oon- 
nexion with ultra-violet refractometry. The arrange- 
ments make ible theoretically a resolving power 
which is Dak that attainable with the green light 

o 


of the visible and permit of photograp 
sca ti to biological or metallographic subjeota. 
o i ious devices develo y the 


ng the 

National Physical ratory for overcoming practical 
difficulties were an improved portable illumination 
photometer in which the lamp ourrent can be adjusted 
to within & small fraction of a milliampere by means 
of a special bridge, and in this way the illumination 
can be t ly constant; & modification of 
the ion Hanson thermostat furnace, in which 
an oscillating temperature is produced by means of a 
clookwork device, while an upward or downward 
tendenoy can be imposed as desired on the temperature 
curve by another special device ın connexion with the 
thermostat furnace. 


In the section devoted to Lecture i ta ‘in. 
Physics, Mr. O. W. Hansel’s exhibit, which was of 
considerable interest to those concerned with teeoh- 
ing, consisted of a demonstration of the rapid oon- 
struction of scientific apparatus from simple unita, 
E i and accessories suitable for use in schools 

colleges, and in connexion with this he gave an 
explanatory lecture each afternoon and evening. Dr. 
D. Owen’s exhibit showed very effectively opis Dici 
able time taken to establish & current in an induotive 
circuit. Mr. F. W. Shurlock had a set of diffraction 
alidéa, among which was a set illustrating the principal 
resulta of the wave theory of light. 

In the Historical Section, Prof. E. N. Da O. Andrade 
had a series of illustrations of the early history of the 
air pump, while another series of pictures showed how 
closely the t types of rotary air pump were 
anticipated by early water pum The Research 
Department of Messrs. W. and T. 
an exceedingly interesting series o: 

i and re uctions from the Avery Historical 

useum, Soho Fo , Birmingham, i 
development of weighing instruments. An important 
section of the à ite of the Researgh Department 
of the Gramophone Oo., Ltd., was a series of gramo- 
phones illustrating development from the earliest 
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instruments to the present day. A striking feature 
in this.section was a gramophone with an electric 
pigk -up operating a coil -driven loud speaker, con- 
sigting of a hght alloy sheet (stretched almost to its 
elastio limit) on & frame also of light metal. The coil 
is attached eooentrically to the sheet, thus preventing 
the forthation of nodes and ing in & purer tone 
than would otherwise be possible. ig section was 
certainly the most audible in the Exhibition. 

The lectures in the evenings agam attracted large 
audiences, That on the firat evening was given by 
Mr. Whitaker, of the Gramophone Co., Lid., on 

*in the Recording and .Reprodudtion of 
" The number of people interested in this 
to be accommodated in tHe 
o ne hu ades fa order vo apod edle dla: 
to t his in order to avoid causing dis- 
appomtment. He sketched the development of 
acoustic recording from the phonautograph of Boott 
and Koevig and the reproduction of sound from 
* E:dison’s phonograph. Development up to 1925 was 
largely empirical, and the slow improvement in 
quality was demonstrated by a series of gramophones 
of different dates which played contemporary records. 
Improvement in the quality of response was traced 
from 1925 when electrical recording came into use, 
followed by electrical reproduction. An electrical 
reproducer was demonstrated that will give natural 
reproduction of tones as low as the notes of an 
organ with great volume. There are great 
ilities in the method of recording and repro- 
ucing sound that utilises a photographic film, as 
moving parts are completely eliminated, except in thp 
microphone and loud speaker. Photographs were 
shown demonstrating that reproducing devicea which 
put-a ‘ reactive’ on & record wear it excessively, 
proving that when special attention is given to this 
aspect a sound box which causes the minimum 
possible wear can be made, while an equally good 
pick-up scarcely wears & record at all. 
Mr. V. E. A. Pullin, who leotured on the second 





Soun 
subject was too 


The Science Masters’ Association. 


[HE Science Masters’ Association has recently 
grown in numbers 80 rapidly that it was decided 
this year to hold the annual meeting on Jan. £6, 
pariy ae coe oa oL te ae i 
lege at South Kensington, at King’s 
College for Women, Campden Hill The trade 
exhibition of scientific apparatus and books—the 
ever seen at these meetings—was depend 
at Imperial College throughout the meeting. e 
daytime programmes of lectures, Wind n 
i , but 


demonstrations were all at the VE " 
o ege 


for those in the ing the large King’s 
for Women waa : 

The meeting was opened on the i of 
Wednesday, Jan. 4, by sect ident, 
Sir Richard Gregory, who took for his ject the 
relationship between science and the humanities. In 
the course of the address it was pointed out that 
these are the warp and woof of the fabric of modern 
life. Though in scientific Gear lies this is commonly 

i representatives of science miss reciprocity 
Pee from their li colleagues, who more 
easily find fault with the non-li goientiflo worker 
than with the humanist bikers | oblivious of science. 

* [t is commonly " said the ident, 
“that devotion to science inhibite all sense of pleasure 
in emotional expreesion and that familiarity with the 
structure and “processes of Nature breeds indifference 
to her charms, and destroys the ssthetic veil which 
gives “her both mystery and beauty. Science and 
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evening, took for his subject “ Recent Applioations 
of X-rays.” ve an outline of the scope of the 
work of the Radiolo ical Research Laboratory *at 
Woolwich, illustrated by numerous slides typical of 
the matter with which he dealt. He the 
origin of the work from a ion during the War 
that X-rays should be used to examine the bases of 
shells for flaws. This led to the planning of a scheme 
of research which mvolved the study and improve- 
ment of a wide range of technique. aws examples 
mentioned of practical. applications were the study 
of gun steels, the effect of heat treatment and mechani- | 
cal working, structure of electrically deposited metals, 
and & survey of many of the alloy systems. It has 
been found possible to develop Adr technique go 
that com Ively large metal specimens can be 
r&diograp &nd to extend the use of X-rays beyond 
the redearch laboratory into the and. 
factoriea of the services. Among the problems now 
receiving attention, the necessity of i 
voltages for metal penetration is i 
now possible to te in & practi 





high 
rtant. It is 
manner about 


42 in. of steel, whereas in 1917 the maximum penetra- 


tion that could be achieved was 1 in. 

On the third evening Dr. J. W. T. Walah, of the 
National Physical Laboratory, lectured on ''Artifloial 
Daylight.” ' He pointed oub the importance of 
artificial daylight for certain of work. The 
most ing use, he said, is for colour matching, 
and this ig ds po closest "m daylight with oorre- 
spondingly lower ciency. For general lighti 
purposes a higher efficiency may be shane pe 

of imitation may be sacrificed. to a consider- 
able extent. The distribution curves of & 
number of actual unita were ahown by Dr. Walsh, as 
well as the units themselves. Among them was the 
daylight gas mantle, in which a, fair imitation of 
daylight can be obtained at am efficiency of about 
A pe cent. of that of the ordinary mantle. Dr. 
Ww urged that picture galleries should be illumin- 
ated by artificial daylight. i 


' 


poetry thus seem to most people to be poles apart, 
yet leridge said that he attended Sir Humphry 

VyBa pita at repr Ar Institution for the 
p of moreasing his stock of metaphors, and 
fanden poeta might well be inspired by the scientiflo 
imagination of Bir William Bragg shown in his insight 
into the atomnio structure of crystals. REDE Poon 
and science represent different attitudes 
Nature, they are not mutually destructive, and may 
be complamentary to each other. k 

** Boienoe does not want a divorce from literature, 
but closer union with it and a common und j 
of the distinctive qualities by which each can oon- 
tribute to the fullness of life.” 

Bir Richard Gregory dealt also with the ive 
claims of classical and scientific education. ‘ When 
a student of science confesses that he knows little or 
nothing of classical literature," he said, “he does so 
in a spirit of humility; but classical scholars often 
seem to be supercilions in their di of science. 
This vestige of social snobbery will no doubt disappear 
in the course of time, and it will be understood more 
clearly than it is to-day that science ig aa necessary 
a part-of the mental equipment of a cultured man as 
is classical or modern fiterature or any other art of 

ression.”” 
ing the meeting two discussions were held on 
ee arr Lech a lise qd ee 
especially with biological openings overseas. o 
arne, whe opened the discussion, made it very 
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in few directions are proepecte so for 
veia the right type and and b the 
pregant shortage of suitable candidates for on that 
tly needed is a very serious hindrance to the 
development i in the Empire of what is by far ite most 
important industry, namely, agriculture. ps edd un 
of Phe Colonial Offce, supplied details 
appointment made in the Crown Colonies and 


e second discussion dealt with snd openings 
in chemical technology, and was ed by Prof. 
W. A. Bone. He pomted out that t formation of 
ek industrial combines is tending to hei m more 

more scientific research and control. The 
economic existence of Great Britain depends upon 
production, and production depends upon effjcien 
of control. For this the best type dr men is is needed, 
and of the qualifications required sound 
by far the more important, ee ie |, adequate 


technical knowledge is also n s 
thinks that propor maining for wo of this kind 
school. Buch a 


be financed by 


safe investment ; some industries are moving in this 
direction already. 

Lectures were delivered to the Association durmg 
the meeting by Dr. J. W. T. Walsh, of the Photometric 

ent, National Physical Laboratory, who 

lectured on ‘‘ Some Modern Methods in Photometry ” ; 
also by Prof. J. C. Philip, of the Imperial College, on 
“ Charcoal and its Activation.” These lectures were 
well attended and much appreciated by audiences 
who, knowing well enough how easily a science 
: master gets out of touch with modern developments, 
. welcomed such chances of renewing contact with some 
recent investigations. 

A number of members exhibited apparatus 
d eid by themselves for various uses in connexion 
wi 


Meier, of Rugb 


were given by Mr. C. W. Hansel, Bedford School, 
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E 
in oonnexion with apparatni of his own design for 
use m mechanics and optics; by Mr. 8. R. Humby, 
of Winchester, on i ta with -frequen 
sound waves, in which he was able to demonstra 
effectively most of the familiar phenomena of o 

and by Mr. W. A. D. R of Rugby School, who 
demonstrated atomic models. These exhibits and 
informal lectures by members were a very ico pia 
feature of this meeting, in which they occupied a mu 
an has been the case 
at most recent meetings. One of the mogt useful 
funotions of the Association is to enable its 

to pick up valuable ideas from ong another, and a 
distinct revival in this particular branch of ita activities 
istherefore to be weleomed. 

Among m mosb po eventa at ev annual 
meeting are the expeditions, applications for which 
commonly exceed the number that can be taken. 
Mie oe the afternoon of Jan. 4 vits o 
rege ts uring the oon of Jan. 4 e to 
the United Dairies Ltd.; to the Lighti 
Bureau at 15 Savo Street, Strand v us 
Æolian Hall, New Bond Street, to geo the Duo-Art 
piano-playing reproduction process, filled the pro- 
gramme for the follo afternoon. On Friday 
afternoon nearly 250 accepted a generous 
invitation from the Ges Light aud Coke Com mpany. 
After they had been entertained to lunch by 
Governor and Court of the Company, a very interesting 
afternoon was spent in viewing first the gas-producing 
pest at Fulham, where & large retort fous of the 

test type has recently been installed, and afterwarda 
the Company's store and menog ye at Nme Elms. 
Ihe Governor, Sir David Milne- ateon, in welcoming 

ca bagel at lunch, expressed the view that some 
people were inclined to suppose that, with the oom- 
petition of electricity, the gas industry would decline, 
and he hoped that they would be convinced of the 
contrary by what they would see during the afternoon. 
His hope was very fully justafied. 

TEs Dapat ta mo oet on , for the second time, 
at Cambri and Prof O. Seward, Master of 
Downing College, has been elected president of the 
Association tor th the forthcoming year. 





Fhe Loutréuil Foundation of the Paris Academy of Sciences. 


TEE following grants for research have been made 
from the Loutreuil Foundation: 
H Grants to institutions named by the founder. 

| National Museum of Natural History. 4000 
francs to Désiré Bois, to aid in the publication of the 
third of a “ Guide aux collections de plantes 
vivantes du Muséum"; 6000 fran ye Mri Ohabanaud, 
to pursue in Austria and Ho 


fotrosome fes. 12) Co cl nd mar 
(0) 


to Charles Moureu r altering the large oathetometer 
in his laboratory with the view of the determination 


of the densities of ly of pure xenon 
and krypton. 3) Conta Coena] Sf O Observatories 


3000 franos to D Paris ponies did the publica- 

tion of Lalande’s catal 

dowd de A ts en Me Gee SUEDE 
(4) Corse de perfectionnement de l'ÉocolÉ 

Hoole 


15,000 france to the pct of the 
ique, for the purpose up the 
ue anne be te (5) National 
emia on School of Alfort. s 11,000. franos to tho 
library, to complete various collections and to pur 
chase important French or ake is books 
scien (6) Nati Veterinary ie 
of Lyons. 5000 francs to the library for completion 
of collections of periodicals during the 
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War; 1000 francs to Jean Basset, to carry on his 
researches inst anthrax. (7) National Veteri 
School of Toulouse. 38000 france to Marcel Petit, for 
the study of the lymaphatics of the foot of the horse, 
especially those in the keratogen layer. (8) National. 
Agronomic Institute. 2000 france to Charles Voitel- 
lier, for ta on egg control. 

(b) Grants to institutions admitted for one year by 
the preeident. 

Conservatoire national -des Art& et Métiers. 5000 
france to Emilio Damour, for pursuing his biblio- 
roger work on 

Todenendent Baqnasis. 

franca to Norbert Casteret, for continuing his 
researches and his spsleological work in the region of 
the central Pyrenees. franca to the Comité 
français de géodésie et góophysique, towards the oost 
of the seventh survey of the new magnetic network 
of Franoe, and the calculations n to the oo- 
ordination of the observations collected. 5000 franca 
to Gaston Deléfine, for the pursuit of his studies on 
the carboniferous limestones of the Asturia. 5000 
franca to the Hoole supérieure d’aéronautique et de 

construction mécanique, for acquiring the n 
Patean for the determination of oritioal pointa and 
ts on hardness. 6000 francs to the Éoole 
tannins de photographie et de cjnématographib, for 


* 
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COT te equipment of the research laboratories 
ool fa view. of Budertaking à myatermatio 
god of poean preparations. 5000 franos to 


, to ensure the regular publication 


of the Bulletin of the Nice Observatory. 5000 francs 
to the Fédération française dea Sociétés de sciences 
naturelles as a grant to the “Fame de France.” 
10,000 francs to the Musée d’histologie de l'hôpital 
Saint-Lbuis, for the purchase of instrumental material. 
6000 francs to Emmanuel Paseemord, to assist the 
continugtion. of his researches on the Quaternary 
pened: 2000 francs to Paul Pallary, for assisting 

zoolégical and prehistoric studies in Morocco. 
10,000 france to Pierre Teilhard de Chardin, to aid 
his ey eee and palwontological researches *in 
northern 


University and Educational Intelligence. 


DuzHAM.—Dr. A. K. Macbeth, reader in chemistry 
Division) since 1924, has been inted 


(Durham 
to the Angas ohair of chemistry in the University of. 


Adelaide. In connexion with the foll 

on Dr. Macheth’s de Dr. W. A. Waters has 
eect the staff of the chemical laboratories as a 
ecturer in chemistry. 

Eprvsurnea.—The Cameron Prize “awarded to a 
person who, in the course of the five years immediately 
preceding, has made any highly important and valuable 
addition to practical therapeutics,” has been awarded 
to Prof. C. Levaditi, of the Pasteur Institute, Paris, for 
his work on the chemotherapy of syphilis and his other 
contributions to our knowledge of microbiology. 


Iv has been decided to found an institute at Prague 
for the scientific in n of coal, It will have 
the rt of the State and of the various coal 
und in Czechoslovakia. 


Tas British Federation of University Women, 





Crosby Hall, e Walk, 8.W.3, directa attention 
to the! fact that applications for the first international 
junior fell ered by the International Federa- 
tion of University Women and for the Rose Sidgwick 
memorial fell ip must reach the secretary by, at 
lateat, Feb. 15. 


Tua annual general meeting of the Association of 
Women Science Teachers be held at St. Paul's 
Girle’ School on Feb. 4. In the morning, members 
. of the Association will visit the Royal Instiution ; 
in the afternoon the p include short 
discussions on general sclence as an alternative to 
the separate sciences in the school certificate course 
(opened by Miss F. E. M. poe and holiday work 


in chemistry for gle Miss C. H. Spencer). 
In the evening, Toe Rom will deliver a lecture 
on “The Growth of Crope— ee of Botany 
and Chemistry to Coun iculars 


can be obteined from SM. E. d" Longton. 
` Avenue, Sydenham, 8.4.26. 

Noros is given that, subject to candidates of 
sufficient distinction themselves, the presi- 
dent and Counail of the Royal iety of London pro: 
poee to appoint & seoond rs research profeesor, 
whose duties will be to conduct original researches 
in medicine or the contributory sciences, calculated 
to fulfil the objects of the bequest, namely, “ The 
discovery of disease, the causes of it, and the relief 
therefrom of human suffering.” The yearly stipend 
will be not leas than £1400 and the appomtiment will 
be made, in the first instanoe, for five years, renewable 
for further successive periods of five coe up to the 
of sixty years. Applications must ed by hM 
aasighant of the Royal Socisty, Burlington 
House, W.1, not later than May 1. 
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Tus Department of Textile Industries of the Uni- 
versity of Leeds has been conducting resealches in 
relation to the colloid character of wool, and iem 
have led to the invention of a device, now Dep 
out on & large scele, for im ue pc the 
ties of wool on artificial yen Dos b ot 
jemand Mo aeaa ca seporiad n rol 
Barker’s account of the work of the seasion 1926-27, 
related to the chlorination of wool and the physico- 
chemical properties of wool fat. The work on colour 
inheritance in animals associated with the institution 


Peruvian Merino with important results the 
t of Colour Chemistry and , Batis- 
ining free from 


le to devote more 


Tma education of the chemist forms a frequent 
theme of discussion, and very varied views are held 
-what he should and should not be taught. 
It has rarely been that legal knowledge 
should form "part of a chemist’s equipment, but no 
one in industrial work ae deny tbat a 
working knowl: of the numerous Acts of Parlia-_ 
ment, and the more numerous Orders-in-Counail 
and Statutory Regulations govominy ohemioal works, 
is absolutely eeeential to anyone holding an appoint- 
ment of an executive nature. The necessity of this 
kno has bean realised by the Sir John Cass 
T i Institute, which announoes a short course 
of lectures on Tuesda, ee ee ee 
Law as Related to Tadusteisl sed 
lecturer, Mr. G. 8. W. Maslow s both a oiei ada 
barrister in ractioe, the enta of the industrial 
chemist be fully met, At the first lecture, which 
is to be given on an. 24, the chair will be taken by 
Mr. James Whitehead, K.O. 


" Exciwumarka Daarna Sunras”’ is the title of a 
new series of books being issued by Sir Isaac Pitman 
and Sons, Ltd., intended for students paring | fr 
the national certificate, City and Guide: saan 
memberahips of the engineering institutions, a ad 
B.8e. (Eng.) examinations. The publishers are to be 
congratulated ón this series of primera, which are all 
clearly printed, well illustrated, and, what 1s probably 
most important, contain many well-chosen examples. 
The idea of publishing this series in weekly perta 
should make a wide &; to part-time studente who, 
although not in a position to purchase the necessary 
text-books ou t, may weloome the opportunity 
of making y contributions towards this end. 
The scheme of covering the syllabus of the B.fBo. 
examination in eight to twelve weekly parte of about 
forty pages each seems rather ambitious, and students 
P ing for this examination will require to supple- 
ment their knowledge by reference to standard text- 
books. On the other hand, the subject matter of 
Parte I of “R of Materials,” by Dr. F. V. 
Wamock, ‘Applied Thermodynamics,” by Prof. 
W. Robinson, and “ Performance and Design ‘of 
D. O. Machines," by Dr. A. E. Clayton, seems to be 
clearly stated and condensed into as short a form 
as ible. This again will make a special appeal. 
to the part-time student, who may receive at the 
fos DA ee ee te ARIS UHR iR 
session, and oan, therefore, only hope to Ru Ue 
basic principles d class instruction. © series 
should thus meet a ite need, as one of the greatest 
d Cee eS eee ee 
recommend & text-book whioh adequa: cover 
the syllabus, and at the same time be the 


limited aa al of the student. 


e ~ 
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„Calendar of Customs and Festivals. 


January 24. 

Br. Pavu’s Eve.—iIn Cornwall known as St. Peal's 
Pitcher Day or Eve of Paul’s Tide, the former name 
derived from a curious custom of tin streamers, the 
mixed agricultural and minmg population of Bodmin 
and the seafaring population of Padstow. The 
custom was that a pitcher should be set up at a 
convenient distance and pelted with stones until 
demolished. A new pitcher was then bought, with 
which an adjournment was made to the nearest ale- 
house, and the pitcher was used m the merry-maki 
which followed. Popularly the custom was explain 
as & festival to celebrate the disco of tin-amelting. 
A variant was observed in Bodmin when boys paraded 
the town with broken pitchers and threw sherds into 
any door which bad been left open. 

Cornwall popular tradition has assigned super- 
human powers to ita local sainta freely. St. Just and 
8t. Keverne hurl boulders at one another which 
elsewhere, and even in Cornwall, are the missiles of 
giante. Numerous wells were endowed by them with 
miraculous powers, such as that at Bt. Ludgvan, 
whioh protected any child baptised with ita waters 
from being h . Bt. Kea floated to Cornwall 
from Ireland on a rock; and 8t. Piran was conveyed 
there on a millstone which had been h around 
his neck when he was flung into the sea by the order 
of an Irish king, whose hounds killed in 
hunting and whose warriors slain in battle he had 
resto to life. Previously he had fed ten Irish 
kings and their armies for ten days with three 
cows. The early connexion between Ireland and 
Cornwall is indicated by the Iriah origin of a number 
o pok sainte, and there was a similar link with 

eg. 

In view of the peculiarly localised character of 
Cornish sainte, it might be e that a distino- 
tively looal industry like tin ing, which back 
to & remote would be associated with a local 
saint rather than St. Peal; in fact, St. Piran 
and Bt. Chiwidden are credited with the dis- 
covery and working of tin. If the destruction of the 
pitcher represen & sacrifice, human or other, it 
might be simply a survival of a ‘Celtic’ rite; but 
the very fact t it is associated with an observance 
of tin-workars, and ite restricted but peculiar distribu- 
tion, which extends to the ing as well as the 
mining population, that the festival of Bt. 
Paul may have ove wed & rite belonging to 
another culture, such as might be associated with the 
so-called ‘Cornish fisher " found at Padstow 
among other places, which, inot in physique and 
often In custom, still to some extent holds aloof from 
the reet of Cornwall. 


January 25. . 

Br. Paur's DAv.—Btrype records that on this day 
-—the day of sara page guae of Bt. Paul—ea solemn 
procession, in whi e orvil dignitaries and repre- 
sentatives of all the ishes took was made 
through the City of London to Bt. Paul's. The court, 
on one occasion at least, was also present. At night 
bells were rung and bonfires were lit. 

There are some curious features m an old custom 
connected with the tenure of lands in Essex from 
the Dean and Chapter of St. Paul’s. The lands were 
held by the Le Baud family from 1274 on payment 
ann of a buck on the day of 8t. Paul’s converaion 
and a doe on the Commemoration of Bt. Paul. The 
buck was brought to the stepa of the altar, where it 
was received by the Dean an in full canoni- 
cals with garlands of roses on their heads. The heed 
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and horns of the buok were then placed on & pole 
and carried in front of the oroes around the church 
until the procession came out of the weet door, whea 
the hunteman sounded the death of the buck and the 
city horns replied. Among the gifts to the hunte- 
man from the Dean was a loaf bearing the image of 
St. Paul. This custom was discontinued in the reign 
of Elizabeth. There is no evidence to show whether 
the custom of TE the horns in procession arose 
out of the terms of the tenure or whether, as is not 
improbable, the tenure was instituted to emeure the 
continuance of a custom which had grown,out of a 
tradition connected with the previowe use of the mte 
fo, & pagan le of great sanctity. 

In popular belief St. Paul's Day is one of several 
days in the calendar connected with prognostication 
of the weather in the coming year. If the sun shines, 
it betokens a good year; if rain or snow, indifferent ; 
if misty it predicts a great dearth; if it thunders, - 

t winds and death. Another form of the belief 
olds that a cloudy day will be followed by pestilence. 
A number of forms of the prognostication are recorded. 
The belief is evidently of some antiquity and wide- 
spread. It is reco by Hospinian. It is also 
Feared thal ic. may perd nf Cerda , if it were 
cloudy on this day it was the custom to drag the 
i of St. Paul and Bt. Urban to the river—e& 
fi iar method of treating the images of sainte 
popularly connected with the weather, but more 
usually to secure rain rather than avert it, as it seems 
in the present instances. In an ancient calendar of 
the church of Rome, this day is marked as one on 
which husbands do not lie with their wives. 


Sr. Dwynwan’s Day.—Formerly celebrated in Wales 
on Jan. 25 with many festivities, the trying of love 
spells, and the exchange of love tokens. e saint 
was the patron of lovers and of all end 
ties of affection prevailed. According to 
Dwynwen was loved by Prince Maelon Dafodrill, but 
a iage had already been arranged for her by her 
father. wen prayed to be oured of her love, 
and dreamed that an angel administered a potion to 
her which effected her wish, but that & similar potion 
turned her lover to ice. The asked her to 
exprees three wishes. She wished her lover to be 

that all true lovers should either obtain 


unfrozen, a 
.the object of their affections or be cured of their 


love, &nd thirdly that they should never wish to be 
married. Her wishes were ted, and she then 
devoted herself to a religious life. Her symbol us the 
crescent moon, her girdie had the same attributes as 
the cestus of Venus, and she carried the bow of 
destiny, which on her last visit to earth she left at 
Treeillan Cave, Glamorgan, in the form of a natural 
arch of stone. This 1s used as a means of divination 
in connexion with i If & pebble is thrown 
over the arch at the first attempt, it indicates a 
marriage within the current year. Each failure 
indicates a year to wait. 

The abra between the popular culte of St. 
wen in connexion with i 

of Bt. Dwynwen, it may 
a working over and Christian- 

wr ay onto de pea doi cue aub ap ae 
of St. Agnes the cult has been absorbed by the | d 
of a samt of which the central feature was a love 
episode. In both cases the desired end was not 
attained, and yet two virgin sainta are associated 
with the forecast of a love affair with a successful 
issue, which clearly pointe to an im ect aseimila- 
tion of pagan-Christian elements. e Welsh legend 
attempts a i as solution by illogically granting the 
faithful lover forgetfulness. e. 
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7 Societies and Academies. 


. LONDON. 


* Linnean Society, Jan. 5.—Suxanne Leclercq and 
M. Bélliére: P. lum Gilkine, nov. sp., from 
the Middle Devonian (with Old Red Sandstone facies) 
of Malonne, Belgium. P. Gilkines is an arborescent 
or at least suffrntescent plant. 
ramified, furnished with numerous distant, non- 
sh ing leaves, spirally arranged. Leaves large, 
lor weis ARI with long petioles. The whole extent 
of the prinoipal gpecimen 18 about 1 ft. 10 in. in height 
by 3 ft. 2 in. in width, with leaves reaching to Tum 





in length, including the 1 and rigid iole.—S.*H. 
Williams: A naturalist in the Guiana Tl, Prof. 
Wiliams was in of the Universi of Pittab 


Investigations in  Britsh Guiana. e tropi 

station, &oquired from thé New York - 
logical Society, ig mtuated at the junotion of the 
Masarun: and Cuyuni Rivers, in the heart of the largest 
and least-known j e area in the world. Prof. 
Willi also travelled into the hi ds in the 


interior, beyond Kaieteur Falls, m order to make a 
study of zonal distribution of Coleopterous insects. 


GENEVA. 
Society of Physics and Natural History, Deo. 1.— 


G. Tiercy : The variations of the radial velocities of ' 


+-Aquilæ, Y Ophiuchi and X Cygni. The author has 
proved a remarkable eliam between the curve 
of radial velodities and the light curve of these three 
variable stars.—P. Ferrero and R. Wunenburger: 
Researches on the chlorination of naphthalene. The 
chlorination has been carried out in the gaseous state ; 
the maximum’ yield of-chlornaphthalene compared 
with the theoretical yield based on the naphthalene 
(60 per cent.) is i at 350? C. with a ratio of 
1:6 molecules of chlorine for one of naphthalene.— 
A. Van der Wijk: The formation of ammonia by the 
silent eleotrio di in the presence of mercury. 
The author establishes that the velocity of the re- 
action varies according to the formula 


v= - (2) - xu Nas, 


which, for a m&xunum of V, requires a mixture of 
07 cent. hydrogen and 83 per cent. nitrogen.— 
P. Balavoine: A seasonal variation of the composition 
of butter fat. -A diminution of the volatile acids 1s 
produced in August and September (23-5 inst an 
See ee ee cid 
against ‘5 (measured with the Zeiss -re- 
fractometer).—R. Chodat and W. H. Schopfer: Caro- 
tine and sexuality. The authors prove, by various 
reactions, that in the Mucorinee the (+ ) progamete 
contains the carotme dissolved in a fat w this is 
not the case for te ( — ) progamete.—H. Cherbuliex 
and P. Rosenberg: Researches on the silicates. The 
increase of conductivity of orthoee at constant tem- 
perature above 900? C. is explained by & dissociation, 
which leads to the final nepheline stage i 
through the leusite stage. The variation mention 
exista for leucite but not for nepheline. This pheno- 
menon does not take place with augite. 


SYDNEY. 

Royal Society of New South Wales, Dep. 7.—H. B. 
Taylor: The determination of minute quantities of 
metals m biological material (Part 1). The determina- 

jon of lead. e lead present in urine 18 separated 

i by adsorption on calcium oxalate formed by 

the addition to the urme of ammonium oxalate. The 

calcium oxalate precipitate is heated to convert it 

into tarbonate, = with hydrochloric acid, evapo- 

rated to dryness, en up in water, made slightly 
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alkaline, and filtered. The lead is left on tho filter, 
ez with a small amount of calcium phosphate. 

The lead is determined by dissolving the p itate 
in hydrochloric acid, neutralising with sodium hydrate, 
and adinga freshly p solution of sodrum-bi- 
hitte. e amount of lead present is proportional 

to the opelescence uoed. The method is capable 
of determining 0-005 mgm. of lead per litre of urine. 
— A. R. Penfold: The essential oil from the timber 


of rosewood. eat al Fraserarnum). This excellent 
furniture tim ers from the drawback of ‘ sweat- 
ing, due to the high content of oil and its peculiar 
nature. Although the wood 18 red in oolour, the oil 
i8 viscous, with & pronounced bacon odour, and 18 
intensely blue m colour, due to the presence of about 
0-75 per cent. of azulene. The principal constituents 
were found to be cadmene, probably eres two 
new ui ee eue yielding azulene on dehydrogens- 
tion with sulphur, and a further sesquiterpene which 
has been named ‘dysoxylonene.’—Sir George H. 
Knibbs: Proof of the laws of twin-births. Earlier 
analyses based u means have shown that the 
ratios of the total cambar of twins born to mothers 
of any of cases of two males, of a male and a 
female, and of two females, were different functions 
of their ; the uniovular cases among them were 
always 0.00800 of the cases of maternity, whatever 
the age. Taking the masculinity into account, the 
numbers of uniovular and diovular cases for each year 
of age from 18 to 40, of MM, M P, and FF twins, 
agree very closely with the numbers actually observed 
in Australia m the six years 1920 to 1925. The 
formule were : 
Ages. Ratio. Uniovolar Oases. Diovular Oases, 

Up to age 87 +è = 000300 +0°0005 mes 
Beyond age $7 è = 0-00300 +0-01276 —0-00128(» — 87 


The masculinity of the uniovular cases was 0-020, and 
of the MM and FF of the diovular cases, 0-040; . 
i denotes the ratio of the cases of twins to the casea 
of maternity for mothers of age s.—M. B. Welch: 
Some mechanical p ies of Australian grown 
Pinus insignis (P. ata) with notes on the wood 
structure. The effect of rate of growth under different 
conditions has been studied in comparison with the 
mechanical perties of the wood. In gu slow 

aarti in & stronger wood. pact testa 


indicate that the wood remarkable ks uc 
especially material of fairly high densi —W. R. 
Browne: Petrological notes on some New South 
Wales basic alkaline rocks. Brief notes are gi on 
& number of Tertiary basic alkaline - pes 
mostly from localities hitherto unrecorded; they 
comprise &naloite and nepheline-bearing olivine- 
dolerites, a nepheline-basalt, and a texhenitio aphte 
eontaining bar ite, reoently oollected from the 
Prospect intzusion.—E. Cheel: Deeoriptaons of four 
new species of Boronia, with notes on certain other 

ies. The new ies described are: B. subuls- 
folia, an ' awl-shaped leaved ’ species found on Mount 
Currockbilly near Braidwood which had previously 
been confused with B. pilosa, & Tasmanian. species, 
B. hispida, & small plant covered with stiff hairs from 
the Grampian Mountains and head of the Turos River 





in N.8.W.; B. ii, named after Rev. H. M. R. 
R , who coll it near Barraba ; and B. White, 
which seems to be confined to the New England 


district, chiefly m the neighbourhood of Torri n. 
Five distinct ies have previously been oo 
with the ‘ um-leaved Baronis. They are: B. 
ledifolia (Ledum-leaved Boronia); B. rosmarinifolia 
-eaved Boronia); B. repandra pand- 
leaved Boronia); B. glabra (Smooth-leaved Boronia) ; 
B. triphylla (Three-leaved Boronia), and B. rubiginosa 
(Rust-coloured Boronia). : 
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Redohert, 1876-1926. List ET. 188. (Wien: O. Reichert. 
Mr. Murray's Quarterly last. Janoery 1928 Pp. 81 ( on: 
2 Murray.) 

A Ontalos s of Importans and Rare Bo^ks on Astronomy, Chemistry, 
Phymes, Hngineerin Yi hie rms cera and Navigation. (No, 
22 Pp. es. td.) 

Cate! ot Intereating rede on MUR Shells, nae Bon and 

ter&tare (inaluding a of Baoon, up i 
Johnson, Lainb, Mamefield and Pp & (London: ohn E 
Knowles, 02 Solon Road, 8. W 2) 
Catalogue of Interesting Items on meloding an Original Drawing 
ec aah Sirak eee our Prints and New Books; 
Insects and other Branches of Animated Najors; Botany and 


tors. Pp. 180. (London: le Honre Ltd.) 
A Catal ot pabliahed by the of the Cambnd 
1098. Pp.rv--3604. (London: Cambridge University 


Preu. 
A Catalogue of General eae wind owen History and Biography. 
3 2 e RR. o: owa phis 





Diary of Societies. 


SATURDAY, Jamvany 11, 
Barras Mroovogia. deuce (at University College), at 11 AX —Dr. 


B. J. Butler: pret sd inthe Mggs of the Liver Fluke. 
mii ou M. M. Duko- Vermonlaria and Oolletotriahum,—- 
N. O0. eroana aah Spot of Turnip.—J. Ramsbottom : 


Foie imer eer a 
IxsrrruTiow Or MUXICIPAL AXD OocxrT Enoormmrs (Routhern Disiriet 
Mostang) (at Town Hall, Devisea), at 13 noon. 
Lyetironrion or Muxiorran amp Oocusty Ewanremns (Yorkshire District 
+ Town Hall, Sheffield), at 2—W. J. Hadfield: Report et the ton 


mesion on Land Dramnsge. 
RoraL Lerrrvriow or Gamat Barran, at 8.— Prof. B. V. Chambers : 
Bome Tudor Biographers o. 
ParsioLoeical BocrmrY (in rtment of Ni Eie f a Oollegs}, 
at4 —Prof, J. Mellanby: The Preparatzon Becretin.— 
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: Omrdio-Inhibitor Threshold of Vagus in Ralston to 
Perfusion Pressure. — EL Dunlop. The Duration of the Aston of 


by 
eck or Eregnanoyon MR Riza DF the Spleen — 
af the wie Game: ore 


y Develomng 
Simple Fiuid d) A Oonveniemt Anmethetio Sora; 
R. asked 2 c EPI 
—Specimens 
of tae Biola! ruse by V. B Negus —The gri vri petia 


rure Gradiente On the Bari 
Temper Gradina Gy de Ba — 


—Beovbon of Extensed Intestine, by Prot. J. Bareroft. 
Hou, AssocraTi03POF NHyoixuxxs (at Technical Collage, Hull), at T.15.— 
L. O. Perkin: Gyroecopic Aids to Navigation. 


MONDAY, January ih 


Pe badass Manton by tea Tyrd ao Pepe Glands on ths 
nfluenoe the Th; and Glands on the 
Growth of the Body. 
LwrTrrUT:0* or MsmcnaicAL Exonerxxs (Graduates! Secon, London), 
at 6.80.0, G. Bainbridge: Oatting Steel and Iron with BL 
Deetrrorion or HLEOTXICAL Mwomreaes (Informal as T.— 
E. W. Dorey and O. B Buyers: Discussion on Power Fuctor ection. 
Llesrrroriow or Eroria Hororwraas (M and North Wales 
(Taverpool) Os etm) at M Eden Univernty), a T.—AÀ. H. Law and 
Steam Preewures and 


the Steam Turbme. 
or BLacraioaL Exoamaars (North-Eastern entre) Ko 
Armstrong Oollege, Newoastle-upon-Tyne), at T.—W. Bilerd-Btyles 


Large Blectric Baking Ovens. 
Ixwrrrotiox or WaLDDWO Norcrwrwxs (at Carton Hall, Westminster’ 


at 7.30—A, H. Pluustead: Mieeiro Weldmg Br s to 
Gasholders. put 


RoraL MocixrY or Arts, ab &—Dr. A, E. 


Case of Necros of the Mandible.— 
W. Rushton: An Abnormal! ui Premolar. 
or prea Auoczreces, ab 8.90,—Promdent’s Address 


RovaL GmoeRaPKIQAL yield (as Molin Hall), a 8.9.—Capt. Q J. 
Morru : Some Valleys and Glamers of Hunrs, 


TUESDAY, Jawvary 24 


Rora DusLr& Scomurr v Bolanos Room, BALL Bridges, aca ME 
4&15.—Dr. J. H. J. Poal; Atomis Me » 
Lwsrrrors or OnmwisraY (Bristol Bosaoa) Guay x with Bristol Unr 
versity Cheamicel rer aera elis: What has 


become of Inorganic Chemis 
Roya. layrrrorion or Gamat ux eat 5.15.—P. B. Ooursey: The 
Development of Dieleotries for Blectrical Condensers (1). 
- Iuwrrrotrox oy Orv. Érorwzxns, at 6. 
IwerrTUT10* or Hiurcraican Bbranmorns orth Midland Oentre) (at 
fi; Mectriuty in the 


orth- Western Centre) (Joti: 
om! Hnginocers) (at Milton 
at T.—H. O. Gunton: Heeent App ons of Power in 
the Post œ, 
Bora, Pworoamarmio Bocnrr or Garar Berrane (Kinematograph 
Group), at 7.—Oapt. Q. I. Fineh : Mountemsertng Photography. 
Quxxxrr Mioroscoricat OLUB, ab T.390.— Rrhibitoon of Opaque Ohjecta 
under Various Methods of Illumimatzon. 
ROTAL AXTKROPOLOGIOAL ]wsrrrora (Anniversary Meeting) at 8.50.— 
H. J. B. Peake: Presidentaal Address. 
luLUMINATING oon Bocnwrr.—Dicusmon on Various Problems 
in Dominating Hnginsering. 


WEDNESDAY, JAXUARY $25. 


ROTAL Imemrrurm or PURLIO HRALTH, ab 490 —Dr. G. Ogrter : Teste for 
Drunkenness, partioularly in Helataou to Motor Accxlenta. 

Boran Bocurr or9 Mxoiorxz (Tropical Dermatology, a8 
Oomparative Medicine Sections), at 5 — Discussion 
Outaneons Myooses in the Tropics. Opener: J. Halusbottom (for the 


F NORGIOXS OF HwoLAND, at 5 —Bir Arthur Kmth: 

The Present Position of Knowledge epus the Manner in which 
Sex Glands Mixert ther Influence Growth of the Body as a 
Whale and on ita Special Parte and 

GxzoLogrinAL Booumr or Lomna at PR. Prat. E J. E. Charlesworth : 
The Ghoil Retreat from Central and Southern Irelan 

Grameow Umwrvxxasrrr Aconmensts’ OLUR (Ri (dence at 7.50.— Prof. 
A, Findlay : The Appo a of Baianos. 

Bocnrrr or Drxss iwp CoLovaisrs (Midlands Section ntly with 
Foreman. Dyess’ Gud) (at Globe Hotel, Leloester), a .45,—G, H. 
Wills: Dyeing Hosiery containing Celanese. 

RorAL Soomry oF Ants, at 8 —H. de : namelis. 

jd —R. B. Kerr, Dr. F.C. 8 
BRITISH ParoHoLoGioAL c Bestron) (as Medion] Bocety 
at $50.—Dr. D N. Hardcastle: 
A Phymological Approach’ e ‘> ble of the Unoonsaocus. 
THURSDAY, JAxvARY 24. 


4.50.—Prof. F. H Dr. A. O. Danes, and 
Potentw!s-for Bofb X-Ray Hzoitstaon.—H. 
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RoraL Socurry, 
U. Andrewas : 


Gough. The Behaviour of a obiil ae 
Altemating lormonal Stresses 
Hartree: 


m the Rock Balt Lattice 
read by (de only —Dr H. 
mental Equation of Ware Mechaniss and Lae Matres 
B. Swirles: The Internal Oonvermon of 
Input Lont of an X-Ray Tube with a 


W. H. Johnson, and H. L P Jolly: A Ker De tion of ti 
‘Impe ial Standard Yard to the Internateonal Metre. — D 
L ache The Spenics Heats of Fan riae rase iat 


a) The Polar 
of Thunderstorms; (b) The ‘Interchange X Biestnedty betwee 
Thunderaiouds and the Berth.—Prof. 

Batohffs: On a Method of Determinin to an of Polanty | 
Dow neoming Wireless V aves. —H. Oluet: EE Effect of Corn pres 
buity on the Laft of an. AerofaL —Dr. Doodson : The Analys 
of Tidal Observations —H. R. Lang: ia the Measurement of t 
8 fio Heat of Anilne with Temperature, n&mg the Oontannn 

ow Mlectno Method.—Prof. T. H. Piarelock : ave Hesistanon. 
K. Yardley. An X-Ray Study of somes hmple Derrvatives of Ethan 
Parte L and IL 

Bora. Bocurrr or Mapi0143 (Balneology Section), at 5.—Dr. A. Behot 
Cerbon Diande Thermo-alns Bprmgs in the Light of Mode 


BovaL Lwerrrurmow or Gawar Bartram, at &15.—-Prof. J. F. Thorp 
RomaUTiCAL Bocrmrr (at Royal Boci 


RovYAL of Arta) at 6.30. 

R J. Mitchell] P. A. Balh, and Capt. G. S. Wilkinson: Bohned 
y Machme 

O.B. BocmNTY FOR Brera CoxrroL AXD BacniL Pa 


trol 
Becton and Education Bectao 
at 8.30 —Dr. O. Deeroly: 1 


CM —Dr. W. J. 
Hard Rubbe 


Globali won dans 1 
IxwrirUTIOX or THX Rosen DxpUsTRY (Manchester 
Naunton: The Proper Use of Organic Colours 1n Boft 


FRIDAY, Jamuaxr 3T. 


Pxr&IcAL Boorerr (ab Imperial of Bedenos), at 5. 

RoraL OOLLEGE OW BURGEONS or LAND, at §,—Bur Arthur Ketta 
A Review of the kvidenos for Including the 4uprarenal and Pine 
Glands among the Controllers of Growth. 

Noxrm-Bast Ooast Deenrorioxn or Horaoremms amp IIFEUILDES 
(at Nowoastle-on- RERA at 6 —J L. Taylor: Ship Vibration Periods, 


b. 


Socurr or Dyres amp COLOURIETS m with Fiocle of Chem 
Industry) (Chemical Engmeenng (at Dyo nne 
6.45.—4A. L Hatfleld : Dry Cleanmg Md g Mach 


oo LITERARY AND PHILOSOFRIOAL BOCIETT (Ghemiest "Bectior 
at T. 

Dxrrzrorio or Mxcmaxroat, Excoraxas (Informal Meetng) a$ Y.O. I 

Pars: Apploations of Mlectro-Ghemical Deposits of Metals c 


Hngineermg Pui poses 

Jumtor ^d rice aa nd Jc MER MUN 
Allen: Powdered Fnal for Boiler Firm 

IxwrrruTR oF Meras (Bhafiald Local Becton) (a (as ROS ME Univernty 
at 7.90.—J.O Buchanan: The Metal 

Rova Socusry oy Muvico (Erdeminlogy Bests), on), d 8.—Dr. J. 1 
MoOartasy : Bome Observations on Diph 

Roya IxwrrruTION Or Gamar Barran, at 0.—Miss D. gu Garroc 
Prehistorio Gare Art. 

Boonrrr oy OurxioíL lwpuwrAY (South Wales Bection) (at Bt. Thome 
Cafe, Swansea)--& Robson: Paper. 

Soourry of Dyes AKD OoLouRurrs. 


SATURDAY, Jaxvany 30. 


RES ME Dos of mir Damin a Prot. HW. Chamben 


Some Tudor Biographers (1) 


PUBLIC LECTURES. 
SATURDAY, JAxUARY Y). 
Hoxxn«Ax Mowwux (Forest Hill), at 5.90 —Almm M. A. Murray: Bton 
working in Anctent Bgypt. 
MONDAY, Jaxvuany 22. 


Greauam Contras, at 6.—G. P.\ Bailey: Modern Selence and Daily Lif 
Ooal and Coal Ter. 

East ÀXGLLN ÍXNTITUTAR or AGRICULTURE (Chelmsford), at 7.—Pr 
J. B. Baxton: Some Diseases of Pigs. 


| TUESDAY, JaxvARY $4. 


Knro's OoLrxor, at 5 30.—1H. P. Walls: Steam Boiler Plant, (Buooeedi 
Lectures on Jan. 81 and Feb. 7 
Gzarsmax COLLEGE ( 


Jonas: Phymo. La cip dere Vo ciet 
UxrvmnsiTY OF Lxupe, at 8.— A H. Davies: 
Songs. 


SATURDAY, JANUARY 15. 


Hourn Mostoe (Forst PAR See H. N. Milligan: Proofs 
Brointion m Anais and Man. 
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Science Teaching in England.! 


HE inclusion of the history of soience in the 
curriculum of higher educational institutions, 
although very belated, is on many grounds warmly 
to be welcomed, and there appears to be no reason 
why ita complement, the history of science teaching, 
: should not also be given a place, partioularly in the 
SATURDAY, JANUARY 28, 1928. time-table of the future science teachem At first 
ajght it seems somewhat strange to speak of the 
history of science teaching, unlesa we use the word 











CONTENTS. PAGE | ‘ science’ in & very wide sense ; for the teaching of 
Sclence Teaching in England Dc 125 | positive, experimental science is of such recent 
Primitive Marriage and Kinship. By Prot. B. Mali- growth that it oan scarcely claim to have a history ; 
DEET DNE En UO m but what it lacks in age it makes up in import- 
Our Bookshelf . `., 38] | &nee, at least as & sidelight on the development of 
Letters to the Editor: the scientific spirit. This is evidently the view of 
Tac aan Molecule.—Prof. Raymond T. - Miss Turner, who, in a volume recently published 
2 ren upon science teaching in England, has devoted 
Spatial Distributia S of Fhotoelectroms Pro Produced T bou about one-half of her text to the history of 
Differentia] Response oí Barley Varieties to teaching proper; her aim has been "to indicate 
Manuring.—F. G. Gregory and F. Crowther . 186 | in outline the growth of the scientific spirit in 
The Nebuhum Spectrum in New Stars —S. R. England, and the relationship of that growth to 
Pike 136 | the development of a system of education into 
ped Terminology | and its Annexation — 137 | Which the teaching of science gradually became 
rM ur ee ea a ee er 

e Sligo Artefacts.—A. Leslie M.C. ; 
Pa Henry Dewey, Miss D. A. E. Garrod, and Descartes, whose eminence as philosophical 
Reginald A. Smith — . 187 | thinkers and writers was in no way matched by 
pe AE E PLI E the Theory um their achievements as scientific investigators, and 
Neanderthal Man a Distinct S By Prof. G. who in the light of modern developments can 

Elliot Smith, F.RS..  . . 141 | scarcely be regarded as science teachers. 

Obituary : Apart from the writing of books and treatises, it 
Mr. Leon Gaster . . . .  .. . 141 | may be said that systematic teaching of experi- 
badd wes Views . "OUS P MEL S e mental scienoe did not exist until the latter half of 
`R h Items . : i ` ! a the nineteenth century. Teaching before that time 
The N.P.L. Primary Standard of Mutual Inductance. 151 | W88 confined to & few private individuals, whose 
Insulin and Synthalin . : . 161 | names have mostly been forgotten, and to such 
The Control of Plant Diseases. By J. McL.T. | 188 pioneering bodies as the Royal Society and the 
pe ed Intelligence. — . — . 155 | Royal Institution, the resulta of whose labours must 
a i a tie les] api ake : d at the time have been very small. The first 
Official Publications Received — . | -| . jg | educational movement that struck at the esoteric 
Diary of Societies and Public Lectures .° . . 160 | character of science was the founding of Mechanics’ 
Recent Scientific and Technical Books . .  Supp.v | Institutes early in the nineteenth century, and this 





was supplemented later by the formation of local * 
TE f literary and scientific institutions for the expreas 
Editorial and Publishing E 3 
MACMILLAN & CO., m. f purpose of popularising literature and acience. 
$T. MARTIN'S STREET, LONDON, W.C.2 In reading Miss Turner's interesting sketch of the 
dawn of acience teaching in England, one cannot fail 
Editorial communications should ‘be addressed to the Editor. to be impressed by the extraordinary retarding 
Advertisements and business letters to the Publishers. power of' tradition, especially in the ancient and 
pious foundations of Oxford and Cambridge and 
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in the great publio schools. Although isolated 
attpmpta were made to teach experimental science 
in*Oxford so early as the year 1704, it was not, we 
are told, until the second half of the nineteenth 
century that science secured a recognised place in 
the universities and a standard of academio teaching 
became established. . Those early giante, Dalton, 
Young, Robert Brown, Darwin, Joule, Davy, and 
Faraday, eeoeived no training in experimental 
methods ; and even the great mathematical physi- 
cists, Grein, ‘Stakes: Clerk Maxwell, and Kelvin, 
had no chance to do experimental work while they 
were at Cambridge. The backwardness of uni- 
versity science teaching in those days must not be 
charged to the investigators themselves, but to 
those in authority, whose policy seems to have been 
based upon the Platonic injunction of pursuing 
astronomy with the help of problems, like geometry, 
and of letting the heavenly bodies alone. On the 
whole, it must be confessed that Oxford and 
Cambridge played a very minor, if not an-inglorious, 
part in the dissemination of natural knowledge ; 

that task was left to the Mechanics’ Institutes, local 
scientific societies, private individuals, and later on 
to the Royal College of Chemistry and the School 


of Mines. Under the lead of Huxley the last-named 


did really effective work in bringing science within 
reach of the masses. 

The course of eventa in the schools waa very 
similar to that in the ancient universities, the dead 
hand of tradition inhibiting any tendency to 
advance. The grammar schools and their deriva- 
tives, the nine great public schools, turned a deaf 
ear to the claims óf- science until well on in the 
nineteenth century, and it was only near ite close 
that systematic instruction in science became at 
all general. Later developments are within the 
experience of most living teachers, but the recording 
of them was well worth while, if only as & guide for 
future workers. Some disappointment will, how- 
ever, be felt that no attempt is made to use the past 


for illuminating the present by reference to the- 


difficulties and disabilities of present-day soienoe- 
teaching, and to indicate solvents for removing 
some of the blots that still disfigure the educational 


escutcheon. - Mias Turner’s story, illustrating as it | 


does that mertia to the very ides of change is among 
the most characteristic qualities of the academic 
mind, nevertheleas shows clearly that the thoughts 
of men do widen, and that therefore we should 
attempt to discern the lmes along which future 
advance will proceed, so that we may try to 
facilitate ita progress. Much excellent work is 
being done in our secondary schools; there is also 
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some that la unworthy of the name either of scienoe 
or of education ; and there is a large intermediate 
clase of teaching which is ineffective for one or more 
reasons; it may be too academic; it may be 
crippled and degpiritualised by fear of the examina- 
tion bogy ; and what is still more important, the 
general organisation of the school may handioap or 
stultify the best efforta of the most gifted teachers. 

Although lip-service may be done to science in 
the prospectus and at the annual prize-giving, the 
classical tradition still holds undisputed sway in 
too many of our echools, where the claasical side is 
recruited mainly from the most promising pupils, 
whose success in after-life is claimed as oonvinoing 
proof of the superiority of gerund-grinding and the 
study of grammatical forms. . What hape is there 
of progress ? History answers that we must look 
to the man rather than to the machine. In the 


past, reforms have been effected by men like ' 


Huxley, Clerk Maxwell, and Sanderson of Oundle, 


who combined high ability with outstanding fear- 


lesanees of character. It is to schools like Sander- 
son’s Oundle, which do not fear to break with 
tradition and: yet retain those character-forming 
elements that constitute the pride and justification 
of our great public schools, that we must look to 
supply the innovators and catalysers that our 
educational system still requires. 


Primitive Marriage and Kinship. 

(1) The Mothers: a Study of the Origins of Nenti- 
menis and Institutions. By Robert Briffault. In 
8 volumes. Vol. 1. Pp. xix+781. Vol 2. Pp. 

- xx+789. Vol. 3. Pp. xv+841. (London: 


George Allen and Unwin, Ltd.; New York :- 


The Macmillan Co., 1927.) Each vol. 25s. net. 
(2) The Mystic Rose: a Study of Primitive Mar- 
riage and of Primitive Thought in its Bearing on 
Marriage. By Ernest Crawley. Anew edition, 
revised and greatly enlarged by Theodore 
Besterman. In 2 volumes. Vol. 1. Pp. xr« 
875. Vol.2. Pp. vii+340. ene Methuen 
and Co., Ltd., 1927.) 30s. net. 
TUDENTS of primitive mankind still indulge 
too frequently in bitter and futile contro- 
versy ; their reputation on this score is deservedly 
bad, and anthropology, I fear, could well be 
described as the study af rude man by rude people. 
Among the various hotly discussed subjects, perhaps 
the most contentious is primitive sexual life and 
mating—the much disputed ‘ cae: of the 
missing link.’ 
E &ppearanoe of two MT books on din 
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subject, cach standing for one side of the vast con- 
troVersy, is a notable event, and affords a good 
opportunity for a statement of the problem as it 
now stands. One of the books, Crawley’s “ Mystic 
Rose,” well brought up-to-date by Mr. Beeterman, 
is exactly twenty-five years old, yet it is not only 
entirely fresh, but also in many respects it is bound 
to lead modern research for yet another quarter of 
a century. The other book, Mr. Briffault’s ‘‘ The 
Mothers "—in size and erudition an imposing 
achievement—leads us back to the early ‘seventies, 
to the speculations of Baohofen, Morgan, and 
MacLennan. It is, in fact, an attempt to revive 
their now antiquated point of view that mother- 
right combmed with sexual communism was the 
original form of organisation. Between them 
these two books represent a long span of anthropo- 
logical history ; the new contribution its past and 
the old one ita future ; while both mirror the present 
deadlock. 

The anthropology of to-day can be divided into 
two camps on the issue of primitive marriage and 
kinship : those who believe in original monogamy 
and those who uphold the hypothesis af promiscuity. 
Was primitive man sexually promiscuous, or was 
he monogamous? Was he a thoroughgoing oom- 
munist in wives and chattels, or a possessive 
indivjdualist ? Was he complaisant or jealous t 
Was it patriarchy or mother-right which shaped 
` early institutions ? Range Andrew Lang, Wester- 
marck, Crawley, Lowie, and Kroeber on one side, 
and, Frazer, Hartland, Rivers, Müller-Lyer on the 
other, and the latter will vote for communism, 
group-marriage, mother-right, and complaisance 
in the ‘ missing link’ or primitive man, and the 
former for his monogamy, jealousy, and private 
possession. 

(1) In my opinion, the problem has. been dis- 
torted by this black-and-white, yea-or-nay treat- 
ment, and I regard it as the main defect in Mr. 
Briffault's book that he fights on the side of com- 
munism, as well as of mother-right, without com- 
promise or reservation. The main thesis of the 
book is that mother-right was the source of social 
organisation, that male influence was entirely 
irrelevant in the dawn of oulture, and that kin- 
ship, political organisation, the beginnings of law, 
economic life, magic, and religion were created and 
completely dominated by woman. To establish 
this, Mr. Briffault mainteig that the maternal 
instinct is the. sole origin of all tender emotions, 
hence also of all human organisation. Sexual love, 
on the other hand, leads to cruelty rather than to 
affection, and has been socially and culturally 
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barren. ‘‘ The mothers are the basis and the bond 
of the primitive social group. . . . The male takes 
no share in. the rearing'of the young. . . . Father? 
hood does not exist.” 

It is difficult, perhaps, to reconcile this con- 
ception of the mother as a source of all affection 
and all social cohesion with the use which Mr. 
Briffault makes of her when he tries to» explain ` 
the origins of exogamy by brutal expulsien of the 
mgles. In this context he describes her as: “a 
fierce enough wild animal . . . unoontrolled and 
violent . . . an object of horror . . . to the young 
male, terror-stricken by the anger of a deepotio 
mother." The book is full of such provoking and 
fantastic exaggerations. 

Mr. Briffault leaves no place whatever for the 
male in early culture. Such extremely important 
institutions as age grades, secret societies, initiation 
ceremonies and male political organisations are 
completely ignored in this work. Again, the rôle 
of the mother’s brother in mother-right is scarcely 
&ooounted for; yet a male who intrudes into the 
very heart of maternal institutions is a formidable 
difficulty for the champion of an exclusively 
female culture. Avunculate, one gf the most 
important features of matrilineal societies, is 
scaroely touched upon by the author—the word 
is not in the index. 

The author then prooeeds to prove that group 
marriage and Bex communism exist, and in the 


“course of this discussion commits himself to such 


extraordinary statements as that “ among animals 
the maternal and derivative, parental, filial, and 
fraternal instincts operate in accordance with the 
'elassificatory, and not with the ‘ descriptive’ 
system of relationship. It would appear that it 
is the former that is in & biological sense ‘ natural,’ 
and the latter which is ‘ artificial.’ " The classifica- 
tory system in fact seems so ‘natural’ to Mr. 
Briffault that he does not discuss it at all, nor does 
he, in the whole-three volumes, give any analysis 
of primitive kinahip, & gap really astounding in a 
work dealing with mother-right—which-is after all 
but one aspect of primitive kinship. 

In the following chapters Mr. Briffault informs 
us that “ girls and women who are not married are 
under no restrictions as tq their sexual relations. 
. . . To that rule there does not exist any known 
exception.” Since we know that, according to 
Mr. Briffault, married ‘women also indulge in 
‘ group-marriage | and other forms of ‘licence, 
continence and individual sexual relations seem 
to have been completely absent from primitive life. 
As a matter of fact, the statement quoted is a fhost 





yusupported by evidence, and based upon a 
Kundamentel misconception of human marriage 
and sexuality. After an account, given from his 
point of view, of primitive sex communism, group- 
marriage, sexual selection, and the various manners 
of concluding marriage, Mr. Briffault proceeds to 
attribute to woman the discovery of totemism, 
witchoraft and religion. 

It would be casy to indict “ The Mothers ” for ita 
dogmatic and one-sided affirmations ; 
strainmg of evidence, sometimes to the breaking 
point; for unsatisfactory definitions—or absence 
thereof—in such capital concepts as marriage, 
communism, kinship, &vunoulate, and mother- 
right. Much space is wasted in futile controversy ; 
above all in virulent attacks upon Prof. Wester- 
marok, generally by first distorting his views and 
' then destroying them. On the other hand, the con- 


tributions of Crawley and Sidney Hartland, and the’ 


new and important work of Schmidt and Koppers, 
are completely ignored. ` Briffault’s three enormous 
volumes might almost be called an ‘ enoyclopadia 
of matrimonial errors.’ The work, however, will 
be useful to a student, even though he reject most 
_of ita conclusions ; for it gives a clear, well-written, 
and certainly unreserved statement of one side 
of the main problem of anthropology. To the 
amateur it will prove attractive reading as an 
introduction ; and will be the more useful for its 
dramatic, strong, and effective narrative, which 
riveta the attention more forcefully and leaves a 
sharper imprint upon the memory than a well- 
balanced, hence leas colourful, account might do. 
- As a contribution to science the work has one 
or two real merits. It is the most exhaustive 
though one-sided account of the influence of 
maternity upon the cultural rôle of woman. In 
- the discussion of that subject the author clearly 
pees and, to the best of his ability, discusses the 
relation of innate endowment to social institutions 
in the shaping of human nature ; and, in my opinion, 
&nthropology will in the future have to be more 
concerned with the place of culture within bio- 
logical development and with the relation of 
instinot to institution, than with questions of 
‘origin,’ ‘ evolution,’ ‘ history,’ or ' diffusion.’ 

(2) The biological foundations of culture, which 
Mr. Briffault attempts to consider in his new work, 
have already been fully discussed in the “ Mystic 
Rose,” where the psyohology of human relations 
iB explained by what Crawley has termed physio- 
logical thought.- The book seta out to discuas the 


many strange opstoms and institutions which 
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centre. round sexual life—the couvada, sexual 
taboos, various avoidances, and ceremonies of 





marriage. 

Crawley resolutely rejects all explanations in 
terms of survival frofn such original conditions of 
mankind as ‘sexual communism,’ ‘ mother-right,’ 
and the total eclipse of the male sex. : He regards 
these as imaginary fantasies constructed against 
all evidence. He also maintains that the ''in- 
discriminate and careless use of the terms survival 
and rudiments” is one of the main sources of 
anthropological error. On both points anthro- 
pology will, in my opinion, have to follow his lead 
and become inspired by his methods. 

The explanation of savage custom and imatitu- 
tions must be given in terms of primitive thought. 
When Crawley, in his brilliant analysis of savage 
mentality, declares that “ primitive thinking does 
not distinguish between the natural and the super- 
natural, between subjective and objective reality," 
his wording is not quite satisfactory ; yet even in 
this slight misrepresentation of what he terms 
“ primitive logio,” Crawley, in forestalling -the 
theories of Lévy-Bruhl, Danzel, Vierkandt, and 
their followers, must be regarded as the pioneer of 
modern developmenta of the problem of primitive 
psychology. He himself, however, has eschewed 
the extravagances of some of his successors. He 
dogs not commit the fallacy of assuming that the 
savage has a mind different from that of aivil- 
ised man. “... Human nature remains funda- 
mentally primitive. . . . Primitive ideas . . . spring 
eternally from permanent functional causes... . 
Ordinary universal human ideas, chiefly oonneoted 
with functional needs, produce the same results 
in all ages; and many so-called survivals, which 
have on the face of them too much vitality to be 
mere fossil remains, at once receive & scientific 
explanation which is more than antiquarian.” 
These statementa strike the keynote of the soundest 
developments in modern anthropology. In laying 
down this point of view, and in carrying it through 
consistently, Crawley has laid the foundations for 
the scientific treatment of primitive sexual and 
social relations. 

- The main form which “ physiological thought si 


‘takes in the primitive mind, that is, in the human 


mind as we find it universally, is a strong appre- 
hension of danger arising from oontact with. 
other human beings, especially when there is an 
element of the abnormal or unusual in the relation. 
Strangers, people im critical condition—such as 
sickness, death, or functional crisisa—and, above 
all, people of the other sex, are surrounded with an 
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aura of Supernatural fear. In savage culture such 
dangers are met by two devices: the taboo, and 
the ritual breaking of it. 

Taboo is considered by Crawley as an inevit- 
able by-product of human psychology; and, in & 
masterly survey of primitive social relations, we 





are shown how the various imperatives and pro- 


hibitions arise naturally out of savage life and 
savage outlook. Crawley constructs no hypo- 
theses, invokes no deus ex machina—he explains 
quaint features and unrelated details in terms of 
intelligible and fundamental fact; he introduces 
order, he links up apparently disconnected pheno- 
mena and transforms the strange and unknown 

welter of “ primitive superstition " into a familiar 
and comprehensible acheme of essentially human 
behaviour. 

The taboo between men and women in ite various 
aspects is treated against the background of mixed 
attraction and fear, of distrust undermining love— 
an attitude which is shown to dominate the rela- 
tions between the two sexes. In this Crawley has 
anticipated the various theories of primitive society 
based on the principle of sex antagonism, theories 
set forth by Heape and several other writers long 
after the first edition of the “ Mystio Rose ” was 
published. - In Crawley's work we also become 
aoquainted for the first time with that emotional 
complexity underlying all social relations, especially 

‘as between men and’ women, which has been 
systematically worked out by A. F. Shand in his 
theory of sentiment (“ Tho Foundations of Char- 
acter”). Under the title of ‘ambivalence’ we 
have had similar phenomena dished up in a some- 
what distorted shape in psycho-analytio literature. 
Crawley, in fact, can be described as the sane and 
sober forerunner of psycho-analysis, which, when 
the “ Mystic Rose” was written, was unknown 
beyond & narrow circle of Viennese practitioners. 
It must also be remembered that psycho-analysis 
did not turn ita attention to problems of primitive 
culture until a decade after the present book was 
first published. The ‘‘ Mystio Rose,” in the due 
emphasis which it places on sex, in ita clear and 
courageous, but never fantastic or overheated, 
interest in that impulse, can be placed aide by side 
with Havelock Ellis’s “‘ Psychology of Sex” as a 
pioneer in modern, soientiflo treatment of human 
love and mating. 

In his theory of ritual and sgcrament as mechan- 
isms of breaking the taboo ; in his theory of union ; 
in his description of change and exchange; and in 
his analysis of the ritual in vital crises, Crawley has 
been a forerunner of several now developed branches 
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of anthropology. To him can be attributed the 
first statement of the theory of rites de passage, 
afterwards so successfully developed by BSohurtz,« 
van Gennep, and Hutton Webster. He was the 
first to regard the sacrilisation of crises of life 
as the main function of religion—a theory to 
which he returned in his later work (“The Tree 
of Life”). His doctrines of change and exphange, 
of reciprocity and the principle of contact; are akin 
to the views of the French sooiological school, 
especially of Durkheim, Hubert, Mauss, and Davy. 

Finally, in the last part, a penetrating and 
origmal analysis is given of primitive kinship and 
relationship: that pivot problem and eternal 
puzzle of the anthropologist. In my opinion it 
ranks side by side with the first few chapters of 
Westermarck’s “ History of Human Marriage” as 
the best treatment of kinship yet given. Had such 
writers as the late Dr. Rivérs, Mr. Briffault, and 
other latter-day Morganians read, digested, and 
assimilated the last three chapters of the ‘‘ Mystic 
Rose,” we would have had better fleld-work and 
fewer speculations about ‘anomalous marriages,’ 
‘ group-motherhood,’ and ‘savage communism.’ 
Even on this last point, Crawley, though not 
especially interested in economics, had & sound 
and & realistic view. Al anthropological evidence, 
he maintains, tends “ to disprove the common idea 
that early society had a communistic and socialistic 
character. The ‘rights’ of the individual in 
property, marriage, and everything else were pete 
more clearly defined than by primitive man.’ 
Recently we have been told by a great authority 
that the Melanesians are ‘communistic.’ That 
such & view is based on superficial observation, 
and that Crawley is right here, as almost every- 
where else, I have attempted to prove ('' Crime 
and Custom in Savage Society ”’). 

The foundations of Crawley’s work are so sound, 
so firmly established in the bedrock ‘of human 
nature rightly understood, and gf human culture 
correctly interpreted, that anthropologists will 
have to build on them for generations to come. 
To show this, one aspect of his views might be 
further developed in this place. Crawley has 
teken the primitive oonoeption of the danger in 
sexual selection as the fundamental and irreducible 
datum. He speaks of “ that difference of sex and 
of sexual characters which renders mutnal sym- 
pathy and understanding more or less difficult " ; 
and he adds: ''wornan is one of the last thingy 
to be understood by man." Again: “... woman 
is different from man, and this difference has had 
the same Ign resulta as hawp attended other 

pl 
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things which man does not understand.” He also 

of “ the instinctive separation of the sexes 
ehardenmg into tradition and finally made the 
subject of taboo.” à 

Now I think that here, it is possible for modern 
anthropology to go a step further and to interpret 
the peychological attitude of primitive man by its 
cultura] function. I maintain that sex is regarded 
as dangerous by the savage, that it is tabooed 
and ritualised; surrounded by moral and legal 
norms—not because of any-superstition of primitive 
man, or emotional view of or instinct about strange- 
nees, but for the simple reason that sex really is 
dangerous. i 

The sexual impulse has to be experimental if it 
is to be selective ; and it has to be selective if it is 
to lead to the mating of best with best. This is the 
eugenio principle whioh I believe governs human 
marriage as well as animal mating. Hence sexual 
jealousy and competition is to be found in human 
societies, and it harbours serious disruptive forces 
for any social group living in close contact. In 
animal societies, rut not only allows the law of 
battle and sexual selection to operate in especially 
favourable circumstances, but it also otroumsoribes 
the duration of the disruptive impulse and thus 
eliminates most of its dangers. In man rut is 
absent, and sex holds him in permanent readiness 
and tension. Cultural regulations, the various 
taboos and barriers step in and fetter him, where 
natural endowment has left him freer than the 
begst. "They safeguard the family by the pro- 
hibition of incest, the clan by rules of exogamy, 
and the bonds of marriage by the ban on adultery 
and what might be called the principle of legitimacy. 
This argument cannot be fully developed or sub- 
stantiated by evidence in this place; nor is it 
necessary for me to do ao, since my views are 
developed at some length elsewhere (“Sex and 
Repreesion in Savage Society ”). 

In human culture, however, no physical force 
is sufficient without moral support; no social 
regulations, however strongly backed by executive 
power, can be effective without mental assent. 
The social and cultural rules which separate 


. primitive man and woman in daily existence, at 


initiation, during the arises of life, in economic 
ocoupations, and within certain social groups, 
cannot stand without the support of some system 
of thought and belief. Here, indeed, we find all 
„those ideas which express the danger of sex—the 
ideas of evil and sin—at the'very core of love and 
passion ; the conviction that highest happiness in 
erotio union can only be obtained at the oost of 
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infinite pains and precautions; belief, ih short, 
that sex is religiously sacred, sacer, that is, at the 
same time holy and polluting. The universally 
human conception of sex must be explained, I 
think, by ita function within culture rather than 
by mere reference to primitive psychology and the 
early conditions of life. The sexual taboo, then, 
and the ideas upon which it rests, appear to us 
indispensable corollaries of culture and of the 
influence of this on the increased plasticity of 
instinct which, since in man it has become more 
free, more experimental, and therefore more 
dangerous than in the animal, needs elaborate 
regulation. The barriers imposed upon sex by 
eulture—that is, the taboos and the correlated 
primitive conception of sex dangers—appear to 
us as an inevitable by-product of the ohange 
wrought in human endowment by the passage 
from the state of Nature to that of culture. 

I hasten to add that this functional view is 
implied at many pointe in Crawley’s argument, 
though it is nowhere clearly formulated by him. 
It is really implicit in his own canocept of the primi- 
tive Weltanschauung, in which beliefs and ideas do 
not exist as useless ‘ idle survivals,’ not as ‘ specula- 
tions of rude philosophers,’ or even as ‘ mistaken 
associations of ideas.’ Crawley treats these simple 
and often quaint ‘savage superstitions’ as what 
they really are: life forces, indispensable moral 
values which shape the destinies of mankind with 
a determinism as binding though not aa rigid as 
that which obtains in the physical world. Thus 
Crawley has given us in the “ Mystio Rose,” what 
is, perhaps, the first truly scientific work: of oom- 
parative anthropology, and he must be regarded 
as one of the founders of what is now known as the 
functional method of modern anthropology, 

B. Marmowski. 








Electrical Research and Development. 
The Interaction of Pure Scientific Research and 
Electrical Engineering Practice: a Course of 
Advanced Lectures delivered before the University 
of London, October and November 1986. By 
Dr. J. A. Fleming. Pp. x + 285. London: 
Consteble and Co., Ltd., 1927.) 15s. net. 
A book by Dr. Fleming is a delightful record 
of the research, discovery, and development 
which has lain behind the infusion of electricity 
into. the life of civilised lands over the last fifty 
years. It is written with the mtimate knowledge 
and enthusiasm of one who has himself been & 
worker and a keen contemporary observer through- 


` 
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out the period, and whose name will always be | worth special note, for vio are the mature con- 


asséciated with some of its pioneer achievements. 
But perhaps of even more importanoe, Dr. Fleming 
has been unrivalled in the way in which he has 


interpreted the resulta of research to electrical | 


engineers, applying always the latest discovery to 
the practical everyday technical problems, and 
expressing results in engineering units and magni- 
tudes. He always sees the romance in every new 
theory or discovery, and seeks to make others see 
it too. 

The book under review is characteristic. To 
those who know Dr. Fleming, more cannot be 
said. The reader is taken rapidly from one subject 
to another. Insulation, magnetiam, thermionios, 
telephony, arcs, sparks, and glow discharges, 
radio, surges and pressure rises, electro-chemistry, 
and many other matters, are passed in review. 
The main historical features of each are traced, 
but the author hastens always to the latest develop- 
ment of each subject and leaves with the reader a 
vignette picture of the art as we know it to-day. 

Dealing as he does with so many phases of 
electrical engineering, Dr. Fleming is careful not to 
assume on the part of the reader expert knowledge 
in any. His object is clearly to interest each 
branch of the profession in the advances of the 
others, and to show how almost every development 
has been the result of scientific research ; research, 
not always with a deliberate objective in view, but 
always with a keen look-out for the unexpected 
and the anomalous. 

Such a book would be easy to criticise. Where 
names and origins are mentioned freely, where 
there are a few pages only for handling each large 
subject, there must be important omissions and 
often lack of balance. The part in advances played 
by Great Britain is certainly not minimised. Elec- 
trical machinery and plant is scarcely touched upon, 
although ita evolution has resulted from the same 
research and investigatory activity as in other 
branches. Nor is there in the book any effort to 
analyse the mass of examples with the view of 
drawing conclusions as to how research can best 
be encouraged or directed. One can quite believe 
that the attempt would be baffling. The spirit of 
research bloweth where it listeth; and it is the 
man of imagination and observation who produces 
results. Such have been found in all walks of life— 
in the factory as well as in the university—and it 
would be very difficult to deduce, from the evidence 
-before us, rules for securing results. The few 
generalisations which Dr. Fleming allows himself 


| clusions of one who has worked long and hagd 
and has a right to judge. Perhaps we may quote 
a few sentences : 


“ Many of th blems which invite inq 

on the borderlnd of two or three een “thes 
are best dealt with 

work^in which cones pues Goal oar workerg in the 
de as sciencea have a share and op-operate 


any case, call for a soiemtiflo education 

not framed on too specialist lines.” And again: 
“Genius cannot be produced at will. Let 
us see to it, then, that whenever found, it shall be 
given adequate opportunity for labours which, even- 
F they seem entirely destitute of practical value at 
the moment, will dertaiuly yield the fruit at some 

future time in divers and very unexpected ways.” 


This book should please all who peruse it. Ifa 
reader ahould feel that he already knows well any 
part in which he is expert, there will be much with 
which he is leas familiar that will fascinate and 
instruct. 





Our Bookshelf, 


New Years Day: the Story of the Calendar. By 


S. H. Hooke. (The Beginning of Things Series.) 
: Gerald Howe, Ltd., 


By 


; Beginning 
. vii +88. (London: Gerald Howe, 
2s. 6d. net. 
gypt: the Beginning of Agriculture. 
. Maurice Gomperts. (The Beginning of 
Series.) : 
Howe, Ltd., 1927.) 
Tasa three little books form of an inter- 
esting series of popularisation ing with the . 
early history of civilisation. Mr. Hooke in “ New 
Year's Day” traces the history of the calendar 
and- describes the principal calendrical systems 
which are or have been in use at different periods 


of Human Nature. 
e inning of 


and in different 8 of the world. Mr. 

ham’s '* Golden ' is a book of & more philo- 
sophical type. It is a statement &f the position in 
regard to primitive culture with which Mr. Perry. 


has made us familiar, namely, that early man was 
& pacifist who has d erated under the influence 
of advancing civilisation. It seeks to demonstrate 
that the views of classical writers on the Golden 


and were substantially oorrect. 
Mr. i justifies his theory in the case of 
lithic man o appeal to the ‘faultless 
' af the Mira in the French ‘and 
caves—a psychological argument which 

the history of art would pesbapa 7 n beer out. 
In “ Corn from Egypt,” ; degoribes 
the development of I Vu is attractively 


written and well-reasoned sketch is an exposition 


are to be found in the concluding pages and are | of the view that agriculture origmated in Egypt. 
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Apie tb ev Mene s abill tao-tinoariai to admit 
any conclusion approaching finality, there are 
Aertain considerations in favour of a Mesopotamian 
ee we Gompertz might have given 

er weight, and certain facta which he should 
have taken into account, such as the wheat dis-* 
covered by the Weld-Blundell Expedition at Kish. 


Further, altho Mesopotamian dating is not 
final, emag implements from Abu Bahrein 
may turn out to be as early as any from predynastio 
E , While the undoubted occurrence of wild 
wheat and barley in Syria has to be weighed 

inst the inferential attribution of the latter to 
A ia. The evidence is given in summary 
in Mr. Harold Peake’s presidential address last 
year to the Royal Anthropological Institute. The 
ral lage AD cried iri juges ed us 
avour of an Indigenous Egyptian origin than the 
Ea legend, which the author rejecta as in favour 
of Mesopotamia. Osiris was not ian in 
origin, but came from the north, while the Isis 
legend is connected with Byblos. 


Memoirs of the Geological Survey of England and 
Wales. The Geology of the Southern Part of the 
South ‘ordshire Coalfield (South of the Bentley 

~Faults):~ By Talbot H. Whitehead and T. East- 


wood. With contributions by Dr. T. Roberteon. 

Pp. xi +218 +183 plates. (London: His Majesty’s 

Stationery Office; Southampton : oe 

Survey Office, 1927.) 68. 6d. net. 

Wun Jukes wrote his classic memoir on the South 
Staffordshire Coalfield, the Thick Coal was being 
edidi d mined. To-day it is almost completely 
worked out, exoept in the concealed fields beyond 
the boundary faults, and the surface geology of 
much of the coalfield is that of tip-heaps and slag- 
mounds ; nevertheless, the authors of the present 
memoir, under the scrupulous editorial guidance of 
Mr. T. C. Cantrill, have compiled a concise, yet 
detailed, account of the Productive Coal Measures, 
showing their variations, structures, and probable 
limits on the south and west. The ing of 
the scattered and often obscure data relating to 
these measures is very skilfully done. Numerous 
plates of vertical sections supplement the de- 
soriptions. 

In view of the importance of a proper under- 
standing of the cover overlying the uctive 
Series, now that ‘any new ooal-ventures must needs 
take place below them, there is a full treatment of 
the Upper Coal Measures, in which the authors 
include not only the Etruria, Halesowen, and Keele 
Groups, - but provisionally the Enville Beds 
and even the Clent and Warley Breotias. The 
Hopwas Breccia is, however, regarded as more 
closely related to the Trias. These oonolusions are 
reached after a critical review of the date and of 
the interpretations &dvanoed by other observers. 

The re-survey has shown that contemporary 

ing struc- 


" _ movement directly related -to pre-existing 


tural axes was going on aui a deposition of 
the Productive, Etruria, and esowen Groupe, 
so. that the thicknesses vary considerably from 
place to place. e The detailed mapping appears to 
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have disproved Kay’s contention that thefe is an 
unconformity below the Etruria Marls; ands on 
the other hand, it seems to have demonstrated that 
the Halesowen see is locally unconformable. 

The struoture of the sub-Carboniferous floor and 
of the coalfield iteelf is fully discussed, and the 
répetition of movement along some of the structural 
lines is emphasised. A chapter is devoted to the 
underground extensions of the coalfield and another 
to the associated igneous rooks. 

An innovation in the index may be noted with 
approval, The names of authors quoted m the 
text are printed in capitals, and in this way a 
separate bibliography is avoided. The whole book 
is a very careful of work that fully maintains 
the standard set by Jukes. . J. W. 
(1) Vorlesungen über theoreissche Mikrobiologie. 

Von Prof. Dr. A Rippel. Pp. viii + 171. 

(Berlin: Julius inger, 1927. 6:90 gold 

marks 


ee oe ne ad 

Scientific Workers. By J. H. Johriston and Dr. 
R. H. Simpson. . viii + 110. (London: 
J. and A. Churchill, 1927.) 5s. . 

(3) An Iniroduction to Laboratory Technique in 

7 . By Prof. Max Levine. Pp. xii+ 


Bacteriology : y 
149. (New York: The Macmillan Co., 1927.) 
5s. 6d. net. 


(1) Tats excellent little book by the professor of 
ioultural peo enya e University of 

i is designed ohiefly for the use of non- 
medioal studente requiring instruotion in general 
bacteriology and particularly in the chemistry of 
bacterial growth. Of the thirty-four brief leo- 
ture - chapters in the book, more than a dozen 
are devoted to the study of bacterial enzymes 
and bacterial metabolism generally. Considerable 
knowledge of io chemi is- essential for 
the full appreciation by the student of this portion 
of the work. The volume closes with a brief 
sketch of immunity problems and an etymological 

of biological terms. ' 

(2) It is often desirable that technical workers 
in fields not primarily bacteriological should have 
some elementary knowledge of the general char- 
acters of bacteria and the principles Aare their 
investigation. It is to meet this demand that 
Meears. Johnston and Simpeon's small volume haa 
been written. The basio principles of the subject 
are dealt with in a very simple way, and no attempt 
is made to give instruction in technique or to 
acquaint the reader with the different members 
of the bacterial species. 

(8) Prof. Levine’s book is based upon & labora- 
tory course in elemen bacteriology at the lowa 
State College, U.S.A. It is in the form 
of a series of exercises covering the bommoner 
ea of the subject. A list of materials required 

or each exercise is given, together with instructions, 

and a number of questions at the end designed to 
test the student’s knowledge of what he has just 
performed. The. aope a the book is limited to 
elementary general teriology, and does not 
extend to special-branches of the subject. i 
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Penrosés Annual: the Process Year Book and 
Review of the Graphic Arts. Edited by Wm. 
Gamble. Vol. 30. Pp. xvi+160 +68 +59 plates. 

don: Peroy Lund, Humphries Co., 
td., 1928.) 8s. net. : 

Tua business of Penrose and Co., with which this 

Annual has been associated from its commence- 

ment, has been acquired by the firm of Hunters, 

Ltd., and will henceforth be known as Hunter- 

Penrose, Ltd. Mr. Wm. Gamble retires from the 

business, but will continue to edit the Annual, so 

doubtleas its character will be fully maintained. 

The t volume is on the same lines as those 

that have prefided it. 

The editor in his introductory remarks pleads 
for a more kindly attitude toward the inventor, for 
a ter receptiveness of new ideas, and for a 
boider en He finds little that is new to 
record, but a general if alow progress along the lines 
that have been indicated in previous years. Per- 
haps the most striking item is the use of chromium 
plating for printing surfaces. Chromium is harder 
than steel, indeed a hardened steel graver will not 
cut ite surface, and it can scarcely be scratched by 
any form of mechanical abrasion. After 240,000 
impreasions had been taken, there was no Visible 
deterioration in the prints or in the plate. Another 
plate was still in use after a run of five million 


Pr Chan. T. Jacobi gives the seventh of his series 
of descriptions of private The Golden 
Cockerel Drees, which was projected in 1920, and 
issued its first volume in the folowing year. 

imens are given. Mr. Paulson Townsend oon- 
tribute a well-illustrated article on the history of 
woodcuts and wood engraving. Mr. S. H. Horgan 
deals with the innings of half-tone, and gives 
& reproduction in facsimile of the first published 
example in the New York Daily Graphic of Mar. 4, 
1880. There are many other articles, and & large 
number of illustrations that show the high standard 


of present-day procees work. 

The Princi of Pathology. By Dr. Charles 

Powell ite. (Publications of the University 
OX 





of Manchester: Medical Series, No. 17.) 

279. (Manchester: At the University ; 
London: Longmans, Green and Co., Ltd., 1927.) 
15s. net. 


PaTHOLOGY is a subjeot to which considerably 
more attention is paid in the medical curriculum 
than was the case years ago. The student, 
however, still tends to regard it as static rather 
than dynamio, and this error is not sufficiently 
corrected in books and in the mortem room. 
Dr. Powel White's “Principles of Pathology" is not 
a text-book devoted to the description of macro- 
scopic and microscopic EASTEN the subject 
is approached from the biological aspect, and 
causes and processes are oomsidered rather than 
nature and appearances. A comparatively small 
volume, it must be somewhat dogmatic in style, 
and though this is no disadvantage to the student, 
it renders the author's views more open to critioiam. 
The term ' diathesis,’ which is now rarely used in 
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clinical medicine, is employed to group & number 
of conditions ing from hemophilia to neuras; 
thenia and the tendency to bed-sore formation in, 
paralysed patiente. Psycho-pathology is so un- 
settled that the application of this term to abnormal 
mental states simply obscures them further; and 
it seems scarcely advisable to include bed-sore 
formation, which is as readily explicable as is the 
severance of the skin by a knife. N 

Dr. Powell White, however, does not dogmatise 
in the attitude of a final authority. He writes 
rather to attract attention and to stimulate thought, 
and in this his book should be successful. It will 
certainly assist the student to regard pathology, 
not as the produot of laboratory and microscope, 
but as & biological science. 


The Infancy of Medicine: an Enquiry into the 
Influence a Folk-Lore upon the Evolution of 
Scientific Medicine. By Dr. Dan M'Renzie. 

` Pp. xiv--421. (London: Macmillan and Co., 
Ltd., 1927.) 15s. net. 


THis work, which emanates from a minent 
London otologist with whom the study of folk-lore 
plays the part of the violm of Ingres, constitutes 
an attempt to show in what manner and to what 
extent primitive thought has influenced the 
evolution of the science and art of medicine. The 
work, as we learn from the preface, is intended not 
only for the small section of the medical public 
in in medical history, but also for all 
practitioners of mediaine, in that it seeks to explain 
the more obeogre workings of the partially educated 
lay mind in civilised communities as well as in the 
gavage and semi-civilised races of the world. 

The book is divided into two . The first con- 
sists of three chapters, devo tively to the 
evolution of the medical man, eee pathology, 
and pu treatment; while the second pert, 
which forms the bulk of the work, contains fourteen 
chapters ing with the evolutjon of animal and 
ler cisions ipn astrology in medicine, the evolu- 
tion eology, primitive surgery,and midwifery, 
various piperetilicts and practices connected with 
menstruation, im tion, and pregnancy, cir- 
cumcision and other mutilations. An extensive 
bibliography for each chapter is appended. The 
work, which shows & old ds Blend of 
Scholarship and humour, will appeal alike to the 
medical man and the anthropologist. ` 


General Chemistry: Theoretical and Descriptive. 
By Prof. Thomas P. M‘Cutcheon and Prof. 
Beltz. Pp. x+415. (London: Chapman and 
Hall, Ltd., 1927.) 168. net. 


“ Tms book has been desi for use in & course 
of General Chemistry on a series of illustrated 

leotures and quiz hours, and for a text of reference 

for the student performing the laboratory work, 

which usually accompanies such & course.” It has 

probably been of value for this purpose, but it* 
cannot be commended for independent reading, and 

it is unlikely that it will find any extensive field of 

usefulness where ‘quiz hours’ are not the normal 

method of ‘ cramming.’ 
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the molecule. In the case of every level for whioh 


X Letters to the Editor. 

{Ths Editor does not hold himself responsible for 

- opinions expressed by his correspondents. eor 
can he undertake to return, nor io correspond with 
the writers of, rejected manusoripts intended for ihis 
or any other part of NATURE. No notice 1 taken 
of anonymous communications.] 


x The Hydrogen Molecule. - 

REOHNT i ae ehtel and theoretical work by 
Richardebn, imer, Dieke and Hopfield, Hon, 
Burrau, Condon, Dennison, Sugiura, and others, makes 
possible a reasonably certain determination of the 
more important constants of the hydrogen molecule 
and molecule ion. In order to compare the resulta of 
different investigators, it is easential that these be 
caloulated consistently according to some adopted 
interpretation, and with definite values of the basio 
constants. I should like especially to emphasise the 
Be een ee ee ore ee 
wave mechanios from in terms of ‘the older 

tum mechanics. Failure to make such a dis- 
tinction has already led to a number of errors in the 
published literature. i 

which will appear shortly in the Proc. 
Sot., I have given the more important 
details concerning such a recalculation and inter- 
comparison of the available data for hydrogen. The 
purpose of the present communication is to examine 
critically the results and to consider certain additional 
facta and conclusions. AZ date and constants are 

iven here in terms of the old mechanics. Trans- 
ormation equations for the two systems are given in 
the paper just mentioned. 
Richardson (Proc. Roy. Soc., A, 115, 528; 1927) has 
definitely identifled the flnal (lower) state of his ‘A’ 
and ' B’ bands with the initial ‘ B’ state of the A-B 
ultra-violet bands of Dieke and Hopfield. With an 
assumed Rydberg formula for the upper levels of these 
two , one obtains 16:84 volte for the ionisation 
potential of the neutral molecule. This should be 
accurate to about 0-01 volt. Richardson believes 
that this value cannot be reconciled with the electrical 
determination of about 16 volta, but Condon has 
aora a ee wii lactus 
and the chief object of the t work is 
to show that this lower value is enti.ely satisfactory. 

If I, and I'w represent the ionisation potentials of 
the neutral and ianised hydrogen molecule tively, 
D the normal heat of dissomation, and I 1onisa- 
tion potential of the atom, then Iy+]’_y=D+ 2I,. 
Of these four, quantities only J, (=13°54 volts) is 
accurately known. For the other three quantities 
we have the following data. The best value of D is 
4:94--0-1 volta from Witmer’s extrapolation of the 
vibrational levels of the normal state. (Dieke and 
Hopfield’s determination an qi hop ‘ia based on 
& bable misinterpretation © spectrograms, 

rdi to later unpublished work by Hopfleld. 
The beet value of I’y is 16:16-40:08 volta, as oeli 
' by Burrau (Danskes V. S. Math.-fys., 7, No. 14; 1927). 

‘His result of 1:402 R («16:80 volta) is in terms of 
the new mechanics. Dr. E. U. Condon has directed 
my attention to tbe fact that, dne to an error in one 
of Burrau's formuls, the correcting factor (s+) should 
be 0:14 volt, and not 0-07 volt as caloulated by 
Burrau. 

With I,y—1584 volts, there is just 0:08 volt dis- 
‘crepancy between the three values. I 
believe it most probable that I and I’y are correct, 
as given, and that D=442 volte. The value of 
Inm 15°34 volta can be checked also by means of the 
heats of dissociatfon in the various excited states of 
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"method is correct to within 3 per oent. 


date are available, the agreement, as shown im my 
wng paper, is remarkably good. 
recent work of Hori gives 0-48 x 10-** as a 

trustworthy value of Z, the moment of inertia of H, 
in the normal state, and this checks with Dennison's 
value from the speciflo heat curve. For the 'B' 
level only B, is reliably known, but with a reason- 
able assumption as to the value of a (B, — B,- an), 
I obtain B, and e id -1:99 x 10-9. This is just 
twice the value given by Richardson, but is the value 
to be expected in view of the small magnitude 
of e, for this level. The process Ly which Rio - 
son calculates I, from known vibrational data, plus 
the value of a, but without knowi B, is moet 
in ing. It is based on Krai xpression for 
the posue funotion of a polar molecule and gives 
for Se valaa B per cant toc low. ae aD TIRI to BOE 

Bo far as I know, Richardson's method has never 
been tested on & non-polar molecule. I have accord- 
ingly carried out such a test for several non-polar 
molecules for which trustworthy date are & le 
and find that this method givee valuea of I, ranging 
from 8 per cent. too large for the excited level of the 
Swan bands to 9 Sent. too small for the excited 
level of the CN violet bands. ing Hori's values 
of I, for the normal and the ‘O’ level of H, the 
same method gives resulta 21 per oent. and T 
cent. too tively. Using my own probable 
value of a (0:614) for the B level, the Richardson 
His value of 
am 2:22 is derived from extremely uncertain date and 
cannot be correct, since even with his own doubled 
value of B, (27:8), it indicates that the mean moment 
of inertia ‘becomes infinite for only 12:5 quante of 
vibrational energy. The vibrational data, on the 
other hand, show that at least 42 quanta are needed. 
Riohardson's other values of J, are probably roughly 
correct, and the product I,“ shows the orem 
rough constancy for aZ levels, moluding the B level, 
if I,= 1-99 is used. 

By extrapolating to ionisation the values of œ, in 
& given Rydberg series, one obtains an estimate of 

or the normal state of H,'. My own result for 

ig is 2247 cm.-, which corresponds to st=0:141 
volt, in remarkable t with Burrau’s value 
as corrected), caloulated direotly on the new mechanics. 

heat of dissociation of H4,* is given by (D - I,— Ix), 

and with the values finally adopted equals 2:02 volta. 
Burreu caloulates I, for Hy as 0:027 x 10-9 , and the 
fact that more than double this value 18 found in the 
B level of H, is moet astonishing, and has interesting 
consequences, Ravaosp T. Bina. . 

University of California, 

Deo. 22, 1927. 





Spatial Distribution of Photoelectrons Produced 

by X-rays.. 

JuparsG from recent papers on this subject, there 
seems to be considerable diversity of opmion con- 
cerning the explanation of the dispersion or ' spread " 
of the photoelectrons, whilst there appears to be no 

i t about the cause of the longitudinal 
, which is y assumed to correspond 

to the transfer to the photoelectrons of the momentum 
of the a&beorbed Andon. J. M. Nuttall, H. 8. 
Barlow, and the present writer (hereinafter referred to 
as N.B.W.) recently investigated the longitudinal dis- 
tribution of photoelectrons, and the resulta (not yet 
published) indicate an average forward component of 
momentum of the photoelectrons which is appreci- 
ably greater than the momentum, Àzío, of an ina- 
dent quantum. The-writer has alao made a closer 
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quantitative study of the resulta of other observers, 
and efinds that with the exception of P. Auger’s 
resulta an ‘exceas asymmetry’ is revealed in each 
case. As dispersion, experimental results 
seem to prohibit all theories except one, with which 





there is fai ent. 
Acoording to E. C. Watson (Proc. Nat. Aoad., 584, 
Aug. 1927) the di ion obeerved by the Wilson 


cloud method is entirely due to ‘nuclear knin e d of 
the photoelectrons within the volume represen by 
the photograph of the first droplet in a Wilao track. 
The magnitude of this effect depends directly on the 
diameter of the first droplet, and calculations similar 
to Watson's show that in the photographs examined 
by N.B.W. the ion due to nuclear scattering in 
the first droplet is very small compared with the 
observed dispersion, which ia of the same itude 
as that observed by others. We must conclude that 
the observed di ion undoubtedly exists when the 
electrons leave their t atoms. Attempts have 
also been made to explain the dispertion by secondary 


proosesos within the parent atom, such as scattering 
y the ‘parent’ nucleus or the effect of the momen- 
tum of the electrons in the atoms before absorption. 
The dispersion afforded by such theories is, how- 
ever, wholly inadequate, especially in the case of light 
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represented by different quantities, and thereby 

oom the results of different observers, ib is oon- 

venient to regard the longitudinal distribution as the 

result of adding to each vector in & distribution of 
momentum vectors obeying the cos? 0 law, momentum 

of magnitude c . (5/4) . (h»/o) in the forward direction, 

the magnitude of the initial momenta being such that 

the resultant momenta are consistent with Einstein's 

equation. The factor 5/4 is introduced in order 

that c=] may oo to an av forward 

momentum of the otoelectrons *to Arlo. 

« oan be ed as & coefficient of asymmpe and 

ita values, which correspond to the resulta of N.B.W., 

and other observers are given in the accompanying 

table, Except in the case of Defoo’s results, the values 

of p, $m OF 008 9$ a8 the case may be, have been deduced 

from other lished data. t is m ing to note 

that acco: to the theory of Perrin and Auger, in 

which c is equal to 4/5, the average forward, 
momentum of a photoelectron is (4/5) . (»/c).] 

The last row in the teble gives the ta obtained 
by Nuttall, Barlow, and the writer. These observers 
made direct observations on the avi value of ooa $ 
where $ is the angle with the fo direction, &nd 
the results indicate a forward momentum of the 
photoelectrons equal to about 1:4 times the momen- 
tum of the absorbed radiation. 





A. H. Compton (“X-rays and 
Electrons,” 251) considers that 
the ‘electrons are ejected with 








* Denoting „Arimo by a, then cos piv (5/4)ow, COB doe, and (p — J)/(s-t- 1) — (1/8) ew (16/8)«w«/8 


NES 
` close to 00", siringo agrees with op 
elementa (of. A. H. Compton, '' X-rays and Electrons,” 
p. 247), and the rapid decrease of dispersion with 
ing atomic number which they require receives 
no oorroboration at all from experiment. There 
remains the ‘oos'?” law first enunciated by Auger 
and Perrin and sinoe derived by Wentzel on the wave 
mechanics. Aocording to this law (provided, we 
overlook longitudinal asymmetry) the probability of 
emission in a direction making an angle 6 with the 
electric force in the.incident wave is proportional to 
coe? 6, and is independent of the atomic number of the 
atom and the wave-length of therays. The dispersion 
is attributed entirely to the dispersion of the ‘ photo- 
electric impulses’ and no secondary process within 
the atom is involved. This law represents satis- 
factorily the lateral distribution observed by Kirchner 
using polarised rays and the longitudinal dispersion 
observed by Auger and N.B.W., the experiments 
involving considerable variation of atomic number 
and wave-length. Bubb and Lo i find some- 
what leas dispersion than is ired by the ooe* 0 law. 
These, however, are the only.disorepancies, and we 
may say that the ocos*0 law leads to distribution 
functions which are, on the whole, the best representa- 
tions of the experimental results for dispersion that 
The tities usually considered in measuring the 
longitudinal asymmetry are the fatao, p, of the forward 
to the backward emission, and the brpertition angle, 
$4. The average forward component of momentum, 
A, of a photoelectron is also a signifloant measure of 
the i hasan i but up to the present it has not been 
considered. order to correlate the asymmetries 
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gives the 





distribution of the tracks on the photogra 
finding de T3 Which gives 03. Tees ts roce s ties dec moms be 


an sio id forward momentum 
equal within experimental error 
to the momentum of an inci- 
dent quantum." This is, how- 
ever, nob in t with the 
&boveresult. Attention should 
be directed to the agreement in 
the last row between the valuea 
and ‘works back" to 


adopted in building 
tion. 

It is seen from the table that the resulte of other 
observers also lead to an ‘ excess’ asymmetry, though 
the variation in the value of o is not very satisfying. 
The experimental results of P. Auger are not included 
n Pieler Heard us i 
inappreciably unity ey ae i 
mention for that reason. The differences between the 
results of various observers is not easy to explain. 
They may be due to the prie is tracks or the use 
of non-homogeneous X-rays. at is desired to 
emphasise here is that it must not be assumed that 
existing experimental results show that the momentum 
of the photoelectrons is to that of the absorbed 
radiation. The resulta er indicdte that the photo- 
electrons have forward momentum nearly 50 per cent. 
greater than this. 

As le reasons for the excess asymmetry may 
be suggested (1) the effect of the nucleus or (2) the 
affect of the other k electron, both of which have up 
to the present been neglected. In individual quantum 
absorptions the nucleus must abeorb momentum of 
magnitude comperable with that of the photoeleotron, 
in order to consarve momentum, and this seems to the 
writer to invalidate the assumption that the nucleus 
can be neglected on account of its massiveneas. The 
possibility of the other k electron being involved is 
eel. by the recent work of Prof. Alexander on, 
the absorption of X-rays (PAsl. Ha Oct. 1927). 

. J. WILLIAMS. 

6 North Terrace, _ 

Cambridge. | e 2 
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Differential Response of Barley Varieties to 

à i Manuring. 

. Ir is a well-known faot that, by selection or 
hybridisation, varieties of any one plant can be 
produced which differ markedly in their yielding 
br sone d Jt in generally undecided ae to what this 

itfer of yielding capacity is due, and al 
yielding capacity of plants is controllable by manuring, 
it is not known whether the increase in yield gained 
in this Way is a function only of the manure edd or 
whether different varieties respond to varying extenta 
to the manur®] combinations given. Interesting 
resulta were obtained in an investigation which has 
been carried out to test the efficiency in the use of 
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A yield significantly greater in favour of’ the first 
inis! ide eir oh d +, while a — indicates that the 
second variety has produced a significantly greater 
yield; zero indicates no signi t difference in 
yield. It will be sean that for any one pair of varieties 
the relative magnitude of yield differs ın an orderly 
way with the manuring; thus where a aignifloant 
increase of the first variety over the second was 
obtained in the phosphate-deficient combinations, the 
order is in the potesh-deficient seta, and Bo 
on, Furthermore, even where no significant differ- 
enoes are found with complete manures, such differ- 
ences show thamselves in ially deficient seta. 

-The facta presented in Table II. establish a differ- 
ence in efficiency in the use of manures by these 
- varioties, and further show 











Tanz L that for different varieties 
BOALE OF MANURUEG HEPLOYED (GM. PER POT). tested over the same range 
fe pee one a of manurial combinations, 
Fhosphate deticlern xtrogen-dan Complete |  Potash-deficlent it is not always the same 
' aang | Manuring. Manuinzo— Mancring. | —— Manuüné | manorial constituent which 
A> B. Q D. R F G H. Leas X in minimum has the most 
— marked effect on relative 
P,O . 0 002 0-10 0-50 050 080 0-50 0 50 50 yield. 
s : 050 050 060 Thə agricul 1 beari 
N 150 150 180 1:50 0 006 030 1-50 150 1450 1:50 of the resulta obtained are 
ESO: 100 100 1-00 1-00 100 100 140 100 0 004 ogo | twofold: (1) Varietal trials 
tL -L —i must be combined with 














manures by five well-known varieties of barley. 
Eleven manurial combinations consisting of different 
amounts of phosphate, nitrogen, and potash were used. 
The experiments were done in pot culture, using pure 
sand and solutions of pure chemicals. Each manurial 
combination was replicated seven tampe, p ing in all 
Hub PO. e IM ree Das low. 

e varieties used were orpe, Plumage, English 
Archer, Plumage Archer, and Spratt Archer. 

Varietal differences in respons. were ap t in 
all the types of manuring. difficulty of separat- 
ing variations in yield due to experimental error from 
diferen. ces in yield due to manurial treatment, 
varietal differences in general, and differential 
varietal nse to the various manures, was met by 
eripi of R. A. Fisher'a ‘ Analysis of Variance.’ 

y this means it has been possible to separate out the 
various effecta, and to estimate their significance. 

The effect of immediate interest here is the. differ- 
ential varietal nse with the different manures. 
This is shown in table below where the varieties 
are compared in pairs, 

g TABLE II. 
TOTAL Dry WaanT OF TOPS. BIGNIFICANOM OF VAXIMAL 
DOTEK OBS, 
































piatysd. | Barrel | sired 
Comparison. ^ j Completa, 
B. QB F. G. i. E 
P. with G. -| 0 + 0 0o 0 -|00 - + 
B A wthG.. i + + 9 + + +100 - + 
PRA. 4 Goo] 0. D + + +/00 - + 
8.4. , G.|0 0 OF] + 0 +|00 — + 
BA. Q:P..10 0O + i + 0/0 0-0 0 
P.A „p P..]|0 - 0 a +0 0 0 0 
BA » Pej = Of + 0|00 0 0 
PA, R4.|—- ~- -|0 0 0/|00 + 0 
BA , BA} - —- -i+ —- —100 0 0 
BA n ded 0.0 0|-* - -|00 - 0 
+ mdioates a significant positive difference. 
i Minion camaeetineae 
0 indicates no t difference, — 
The absence of differances tn Series I and J is almost 
certainly due to the variability in these two seta. 
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F. CROWTHER. 
Imperial eee of Baienoe and Technology, 
on, Deo. 8, 1927. se xe 





The Nebultum Spectrum in New Stars. 
O T Kivey Ban applied the “ex oanding bell “decry 
. T. Elvey appli ‘ i ell’ theo 
of nove to calculate the maximum density at which 


can be made to give the nebulium " 
In Nova Aquilm, No. 8 v pice June 8, 1918), the 


line 45007 was first sean on June 27, when its breadth 
was 55 A.; and the gases are therefore assumed to 


have bean prie] outwards for 19 days with a 
velocity of 1700 km./gBeo. before 


ing a low, enough 
density to emit this line. If, then, the phenomena 
are due to the reversing layer of the star being blown 


off bodily as a shell of gas, we can find the density 
in the shell at any moment after the outburst, given 
the initial’ density and radius. Elvey finds in this 
way that at the first of the nebulium lines 
the must have a density of the order 1071" gm. /c.o. 
ere is & serious objection to the foregoing reason- 
ing, however, which becomes apparent if we-consider 
the state of ionisation of the gases concerned. The 
lines 115007, 4058, and 4863 are due, according to 
Bowen, to the O** atom, which has an ionisation 
potential of about 85 volta. We can, therefore, find 
at once from the Russell-Saha formula the various 
pressures and tem: at which O** atoms will 
ust in to appear (Bay Mg ad oent.); and it 
' follows that at the density given, the lowest admissible 
temperature i$. 7n..19,000? Abe., 
a i electron pressure 
is about half the total 
reasure.) Now if ‘we apply Hivey’s method to 
doe, which on June 27 showed bright bands of 
identical width with that of the nebulgr ones, it is 
evident that the h too musb have had & 
density of the order of 10-1" gm./c.c. on that date. 
The condition that it shall not all be ignised (say 


corresponding to 
p,-22x107 atm. 


— 
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99-9 pef cent. only) i S E E c 
temperature; we must 
T «6000? Abs. 

Now it is obvious that at these densities the ionisation 
is mainly due to the radiation from the star; and so 
the relevant tem ture must be the same for both 
shells of š This, of course, is incompatible with 
the foregomg conditions. 

As time goes on, the density continues to fall, and 
the Seen becomes worse. After three months, 
hydrogen nebulium bands are still present 
together, their widths remaining sensibly constant, 
though the Hydrogen is now relatively much weaker. 
Thus Hh appa t the straightforward argument 
put fo. by Elvey yields results which are self- 
contradictory ; and careful consideration is necessary 
before his can be accepted. 

Another way of looking at the matter is as follows: 
The lowest tem at which two substances with 
ipis ionisation potentials I,, I, can coexist at the 

same partial electron preesure is T= 840 (I, PF 
where ' ooexistenoe' means that nob more than 99-9 
M e of the one substance is ionised, nor leas than 
1 per cent. ‘of the other. For a mixture of hydrogen 
and ‘nebulium’ this givæ- T = 18,000° Abs., corre- 
sponding to a minimum pressure p,o2x104 atm. 
and a density 4x 10-7 /o.0. 
‘hea values apply three months 
king the 
at which the nebular lines first appear 





order 10-5 gm./o.c. at & preasure of 
about an atmosphere. 

This is, of course, directly op to the idea that 
metastable transitions can oocur at very low 
preasures ; but it is conceivable that very high 
tem + also be capable of inducing them. 
The of the ultra-violet continuous spectrum 
is a well-known feature both of nove at a certain 


stage, and of O-type stars, which can also stimulate 
the nebulium spectrum. 

A more probable way out of the Spence however, 
is to suppose that the oxygen and h shells 
originate in different layers of the star. ere will 


pee accom pin dd of oourse, 
doubt helpmg to othe complicated 
dark lino pest which appen in tho carly daya: 
but by the time the neb stage is reached, this 
hydrogen will be completely ionised. The hydrogen 
that is actually seen must have come from 
down in the star, where the density was much higher 
than in the reversing layer 

This explanation unfo undermines Elvey's 
argument, for onoe we admit the shells of gas 
come from different regions of the star, we have no 
ee eee 


The University, Leeds. 





Scientific Terminology and its Annexation. 

NaruRE has so consistently maintained the purity 
and aocuraoy of English scientific nomenclature, and 
ita postice landing articles on the subject have been 
of such great interest and assistance, t I venture 
to point out the insidious annexation of scientific 
terms to denote a commercial product. 

‘Ethyl’ is the latest pence the rires 
question being a petrol or mixture to which 
is added. emma proportion of an anti-knook substance 
purporting to be lead tetra-ethyl. 

I presume there is not a practicable legal 
and one would hesitate to adopt the Shylockian 
tactios of obtaining a stamped agreement to deliver 
a quantity of substance at the price of the ‘oammercial’ 
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(mignamed) article, and then ho them to their 
` chemical bond; Ei a lesson would 


be riohly deserved by those who produce ' Radium, 
tooth powder, ‘Ozone’ li dos eal ag tong 
evil-amelling napthalene (after deleting the ! 
by the name of carbon. 

One would of course not wish to be a bak 
such barbarisms as ‘ saltrates,’ oto., are a d 
counter to our expensive educational schemes. 

Ag scientific terminology, one would wish, 
pace the Oxford Diotio , that ‘revolutipn’ and 
rotation’ could be logi y i I have 
always tried to restrict each term to cases Where the 
otee of movement was either outaide or inside the 
body uos: there are many borderland cases. 

ale Brot Perry, in his usual pungent way, 
ance rejoiced that there was no name for the time 
fluxion of acceleration. The term ‘crement’ (from 
increment or decrement of force) almost itself. 

T A ME UU MM M HS Mp n 

lement, denoting the difference between a given 
sue and four right angles, je suitable to, take fe 
place with ‘ lement' and ‘complement’ in their 
usual connotations. Here, I suppose, the criterion 
is between the relatively few people who might find 
the term useful, and the many who would be 
by al The same applies to “oyolon’ for a ular 
ration, which is shorter than (or almost an ab- 
breviation of) the late Lord Kelvin’s 'oyoloidal 
vibration.’ Jons L 
92 Cheriton Road, 
Folkestone, Jan. 11. 


Eyeglasses and the Microscope. 

MicRosoorIBTS who are hampered by wearing eye- 
cee scade d rano ne) eee that when their 
T E reference to books or other objecte on 

the table, the incessant business of taking their 
gieases off and putting them on wastes timb, and is 
apt to become wearisome. There is a simple way of 
getting over the difficulty. When the glasses are 
taken off in order to make way for the microscope, 
they should not be laid down but should be kept on 
the head, in which position, being near the fine 
ee ug gentium on it, they can ab 
e Del laced when wanted. To attach the eye- 


way no more elaborate is 
an & erbe s io, the two ends of whi hich 
are or fastened with hooks, to the frame, 


oy See of the glasses. With the elastic icap 
round the head, the eyeglasses can be raised on the 


forehead out of the microsoope'a way or brought into 
position for reading with a minimum Iture of 
time and trouble. T. E. T. 


The University, Leeds. 





The Sligo Artefacts. 
. Wa, the peg ig, cm have examined a repreeenta- 
tive series of th etone specimens collected by 
Mr. J. P. T. Burchell in Sligo, Ireland, and, after a 
study of the type of flaking and of the forms of these 
specimens, we are of the opmion that they are of 
human origin. This view is based upon the various 


criteria applied to universally acce gh age implements, 
and has been reached only after the lanation of 
the Sligo specimens being due to nat forces has 


cc dd yr eri dc This statement is 
without prejudioe to their cultural age. 
A. LESLIH ÁRMBTRONG. 
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The Present State of Some Problems in the Theory of Numbers.! 
, By Prof. L. J. Morom, F.R.S. 


RS th of numbers, which was called the 
queen of mathematica by Gauss, the originator 
of the modern theory, still remains supreme. The 
t era is pre-eminently one in which she 
ominates the mathematical world. Her willing, 
loyal, and devoted subjecta include the foremost 
mathematicians in every land. Their recent achieve- 
ments bear confparison in craigs ay significance 
with those of any other period. eir propaganda 
in the last few years includes a surprisingly 
number of thrilling treatises, which deal 
most aspects of her conquests, and far exceed in 
number and importance those dealing with any 
other advanced mathematical subject. There is no 
lack of effort to t the most recent develop- 
ments in as inviting and attractive a form as 
ible. One need only mention recent books in 
the last few years by Hecke, Landau, 
and Feuter. No small part of their subject-matter 
‘is closely related to or perhaps had its founda- 
tions in one or more of the six problema I have 
selected for discussion, which are associated with 
such distinguished names, namely : Š 
. Euler's Three Biquadrate Problem. 
. Fermat's Last THeorém. 
. The Cubic Indeterminate Equation. 
. Gauss’ Class Number Problem. 
. Dirichlet’s Divisor Problem. . 
; a chi Theorem on the Product of Linear 
orms. 


O Or i OS bO pet 


- Some of these problems are comparatively new, 
such as (5) and (8), and testify to the wonderful 
freshness and vitality of the theory of numbers. 
The age of the others can be measured in centuries, 
ioularly (3), jal examples of which have 
known for about two thousand years. ~ 
Their solutions are in every state of completion or 
rather inoompletion, ex perhaps for (3), which I 
solved afew years ago. Although some p has 
been made with most of the others, except (1), they 
t difficulties which severely tax and seem 
beyond the powers of y mathematics. 
The slightest advances are made only by the most 
venturesome and heroic efforts, how much so can 
be easily appreciated by those who have even the 
slightest interest in the subject. These advances 
aoe both useful and stimulating in many other. 
elds, and it is difficult to exaggerate their im 
anoe and influence in the history of mathematics. 
There are many striking features about these 
problems which have been noticed by all workers 
In this fleld. A simplicity of enunciation is oom- 
bined with the fact that many of its moat beautiful 
and startling resulta are proved originally in most 
aerated a and complicated ways. It is generally 
after many yeers that the sim pone pre 
natural method is discovered. It is only that 
the proofs ‘can be appreciated by greater numbers, 


1 A lecture given to the Manchester Literary and Philosophical 
Society on Kov. 15, 1087, 
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Ji Dee Sé fre oven digimon On reves 
uty after it has been polished and cut. 


EULERS Taras BIQUADRATE THHORHM. 


This states that the sum of three biquadratea 
cannot be another biquadrate unleas two of them 
are zero; 1.6. if Integers a, b, c, d satiafy the equation, 

at + b* + c* - d*, 


then two of a, b, c must be zero. 

It is truly remarkable that this simple theorem, 
the truth of whioh was oonjeotured by Euler more 
than 150 years ago, has neither been proved nor 
disproved. Further, it has been found absolutely 
im ible to make any headway with this problem. 
In it would be difficult to mention any other 
which has yielded so little to the efforts of those 
who have attempted ita solution. Hence only some 
half-dozen references are to be found in the mathe- 
matical literature to papers dealing with it. The 
most important result known is a numerical 
verification by Aubry, in 1912, that the theorem 
is true for |d| < 1040. : 

The theorem cannot be extended to four fourth 
powers, aa Norrie in 1011 showed that 
30* + 120* + 2724 + 3154 = 358*. 

The particular case when one of a; b, c is zero, 80 
that the equationis ~- . 
a* 4- b* mcf, 


dates back from Fermgt. It is proved by his 
method of infinite descent, i.e. if this equation or 
the less restricted one i 

at + bt mci, 


admits of integer solutions where abc is not equal 
io zero, then it must have other integer solutions 
; 5,, e, where a,b,c, is not equal to zero, and 
where c, ia numeri: lees than c. By continuing 
this process we are led to the existence of a solution 
wherein c is not zero and is numerically lees than 
some definite number (here 1), and it can be easily 
verified by trial whether this is so. This example 
is a particular case of the second problem. 


.- TFmmwaT'S Last THBOREM. —, 
This states that if integers z, y, z satisfy the 
equation Mord 
a yt uz, 
where » is & given integer greater than 2, then z or 


y equals zero. 

“this theorem was discovered about 1687 by 
Fermat, who wrote upon the margin of his copy of 
the works of Diophantos, “I have discovered a 
trul remarkable proof whioh this margin is too 
R ON ' The theorem has attained 
world-wide celebrity because of the Wolfakell prize 
of 100,000 marks established in 1907 for the first 
demonstration of its proof. The prize has not yet 
been won. 

The most important resulta are due to Kummer 
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who spent a great part of his life upon it. Aeg 
thabn is an odd prime p, which involves no loss 

generality, he proved the truth of the theorem for 
values of n included in certain general classes, e.g. 
when ^ is not a divisor of the numerator of one of 


the first™=* Bernouillian numbers, B, being defined 


as the coefficient of (—1)'-42*/2r! in the expansion 
in asoendi wer of x of z/e* — 1, and in particular 
for3ana 100, though his proof was not complete 
for a few values of n. It is not known whether the 
values of n for which Kummer proved his resulta are 
infinite in number. Though his papers were written 
about the middle of the last century, no further 
important results were obtained until 1909. 
Kummer and his successors in the discussion of the 
problem divided it into two cases, according as 
zyz is not or is divisible by p. ‘The first case is the 
easiest, and for the theorem to hold for this one, 
Wieferich showed in 1909 that 2»-1141 (mod pt), 
that is, 2*7! —1 is exactly divisible by pt. 

The first value of p for whioh this is true waa 
shown by Meissner in 1913 to be 1093. But 
Wieferich’s theorem is a particular case of the more 
general one that if r is any prime lees than p, then 
1? lm] (mod p!)if the equation z* +y? =z? holds 
with zyz prime to p. This was proved for r=3 by 
Mirimanoff, for r =5 by Vandiver, and by Frobenius 
for r= 11, 17, and when p&1 (mod 6), for r =7, 13, 
19. The proofs exoept when r=2 or 3 are very 
complicated and suggest that the real so of 
these resulta is still to be found. ` RUE" 

Fermat’s last theorem is the most important of 
all the problems that I shall mention, as the efforts 
made in attempting ita solution led Kummer to 
discoveries that marked the beginning of the theory 
of algebraio numbers. This discovery later revealed 
wonderful and beautiful relations between the 
theory of numbers, elliptic functions, automorphio 
functions, and many- other of the theory of 
functions of a complex variable. 

In no other part of the theory of numbers as in 
Fermat’s last theorem are the investigator and 
reader called upon to deal with such abstract con- 
ceptions, such involved resulta, many of which are 
arrived at by & long chain of reasoning; and such 
general theories, e.g..laws of reciprocity, which have 
their foundations deep in the arithmetical theory. 


No other problem has been attempted by so many 
disti goin ed mathematicians, and very few can 
have led to such remarkable developments. 


Conio INDETERMINATA Equations. 

This problem is to find the rational values of z, y, 
satisfying the general equation of the third degree 
in z, y with rational cocffioiente, namely, 
az* + baty + cry + dy? + ext : 

t+fey+gyithetky+i=~0, 
t.¢, to find the rational pointa on this cubic curve 
which it is supposed has no double point, as then 
the problem is com tively simple. 

It is the oldest of those with which I am dealing, 
and icular oases of this question have been 
considered so long as two thousand years ago. Its 
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solution proved intractable until six years ago, when 
I discovered the general solution, which is now 
obvious that it is given in lectures at some uni, 
versities. 

A great deal of what was done on this question 
for many years can be explained in a few sentences. 
Any ight line meets the curve in three pointe. 
If two of these pointa are rational, the third is found 
from a simple equation, so that ite co-ordinates will 
certainly be rational. In particular the tangent to 
the cubic at & rational point will meet it in another 
rational point. ; 

Now suppose we have already found, e 
by trial, n rational pointe on the curve say Fy, 
P,... Pu eg. f ety 9, 2-2, y=] is an 
obvious point. The tangent to the curve at P, will 
moet it again in another rational point P',, distinot 
from P, unless P, is a point of inflexion. So the 
tangent at P’, meets the curve in general in another 
point P", eto; and we may expect to find an 
Infinite number of rational points starting from P}, 
though it is conceivable that we may find only a 
finite number of pointe forming & olosed polygon. 
Similarly, we may EI to find an infinite number 
starting from P, if P, is not included in the group 
arising from P,, and so for P,, etc. But we can 
find another rational point, Qi, a from the inter- 
section of the line P, P, . . . and the curve. We 
may now either draw a tangent to the curve at 
Qi» » or draw the secante joining Q,,, and the pointe 
P,, P4, oto., and find their intersections with the 
ourve. 

Clearly, in this way, we oan find in general an 
infinite number of other rational pointe by starting 
from s known rational points, say primary pointa for 
short. From the time of Fermat onwards, mathe- 
maticians had to content themselves with doing 
little more than deriving for special equations 
explicit formule for the co-ordinates of the points 
found from one or more given ones, e.g. : for 


arè -- by! =c, y* 5 pz? +q. 
Even prizes established by learned societies led to 
no solution. 

Finally, I showed that all the rational solutions 
of the general equation could be found from a finite 
number of primary ones by drawing tangente and 
Beoante as above. In other-words, the method of 
inflnite desoent gives all the solutions; and there 
is now no theoretical diffioulty in«finding them. 


Gauss! CLASS NUMBER PROBLHM. 


Let -D be a given negative number and let 
ax? +bry +cy3 be any quadratic form of deter- 
minant — D, *.e., a, b, c are any integers for which 
b3 —4ac= —D. This requires that Dw 0, 1 (mod 4), 
&nd then an infinity of e n a,b,c, can be found, 
&nd so an infinite number of quadratio forma of given 
determinant — D. It is a classic and elementary 
theorem that all these quadratio forms can be derived 
from a finite number, H (D) say, by means of a linear 
transformation with integer cients and deter- 
minant unity. It was conjectured by Gauss more 
than 125 years ago that there are only a finite 
number of values of D for & giwen H (D). This 
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has not yet been proved, though a formula and 

y recurring formule are known for H (D). 
Bats, making use of an unproved hypothesis 
about the zeros of a function analogous to the 
Riemann Zeta function, has given a simple proof. 
But I wish to deal more particularly with what 
would appear to be the very simple case when 
H (D)-1. This is so for D —3, 4, 7, 8, 11, 12, 16, 
19, 27, 28, 48, 67, 163. It is easily verifled that for 
any others, D must be a prime of the form 8n +3. 
It waa ahown in 1911 by Dickson that there is no 
other value of D leas than 1,500,000. 

It may seem rising that the truth of the 
conjecture about H (D)-1, is equivalent to the 
fact that the formula z? +z - 2n + 1 gives only prime 
numbers for the integers z satisfying 02425 —1 
as was proved by Rabmovitoh (Rainich), and this is 
easily verified for D =43, 67, 163, when s — 5, 8, 20. 

It is also ; ent to the statement that the 
only solutions m non-negative integers of 

yr tre t+ oy =D Bn +3 
are given by 

(z, y, z) = (0, 1, 85 +3), (l, 3, 2m), (1, 1, 4n 4-1), 
&nd those derived from these by permuting z, y, z. 

Neither of these simple facts has, however, 
proved of use in proving the theorem. 


DrumogLnwr's Divison PROBLEM. 

The number of divisors d (n) of a given in n 
is a function of » which changes very i ly 
with n, and is really the number of positiv: hens dud 
solutions of zy=on. If ^ is & prime num 
d (n) -2, while if &—pegir* .. 
are different primes 

d(n)=(a +1)(b+1)(e+1).... 

‘But though d(n) does not depend so much upon the 
magnitude of ^ as upon ite form, it is different with 
i d(l) +42)+ .. . adn). 

This really representa the number of 
integer solutions of zy « ^, 1.e. the number of points 
with positive in co-ordinates lying in the area 
bounded by the eae tari ola zy =n and 
the linea z 71, y —- 1, including the boundary in the 
area. e irregularities are smoothed out as it 
were, in the sum. Dirichlet showed in 1849 that 
&1)+d(2)+ . . . d(n)-^ log n+ (2y -l)a - R(n) 
where y -0-D77 ». . is Euler's constant, and R(n) 
the remainder or error term is less numerically 
than a constant multiple of 4/n. This is expressed 


. where p,g,r... 


itive 


(n*) 
with a=}. result was arrived at in many 
different ways, arithmetical, oe ne 
real variable, and by the complex variable. ege 
all led to a=4 and seemed to suggest that O ( Y») 
«was the best approximation to the error term; 
tho it was known from Hardy’s work of 1915 
that in the error term, the indexa a4. Wonderful to 
relate, Wan der Corput showed in 1022 by an er- 
oeedingly difficutt and complicated method that 
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a<33/100. Simpler proofs have since bean given 
by Littlewood, Walfiez, and Landau for the slightly 


er ae result a e 37/112. 

is extraordinary result appears not to be final ; 
but to have arrived at it ia one of the most startling 
achievementa of the present day. The problem is 
one which has made the greatest demands upon 
many branches of mathematics. The most delicate 
questions of convergence, of the theory of functions, 
and the most adept manipulation of inequalities 
are all required. 

In this problem, as opposed to the others, it is 
this Hoth af ihe, quay dual vies ot meh ban 
which have proved moet su The most 
important in the proof depends upon Weyl'a 
method of eu upper limita for large values of & 





to sums such as 


oos (f(1)) +cos (f(2))+ . . - coa(f(m)). 
These approximations have also played & vital Je 
in Waring's problem and in the recent theory of the 
Riemann Zeta function. 


Misxowsxi's THBORHM ow THR PRODUOT OY 
Lizar Formes. 
This is the most recent of these problems, but 
it has features that mark it out as & worthy com- 
panion to those that have preceded it. 
Let 


Dy yy Fy + Gygtyt o... 04 XQ — 6, 
Tym yy, + Gyyty 20.0. Ogun — Oy, 
Loy ny Zy tangta t... Gann — Cn, 


be ^ linear non-homo us forms where the a's 
and c’s are any constants subject to the 
restriction that the determinant [às =], which 
it may be noted in no wise detracts from the 
generality of the following theorem. Then itis sup- 
pee ee ee oe Say 
or which the product |I, . . . Dy|<2-*. 

The proof for n 2 waa first given by Minkowski. 
Remak has given another, and I am now publishing 
one which proves it in & very simple way. But a 
different state of affairs arises for n=3. Remak 

ve in 1921 an extraordinarily complicated and 
intricate proof in fifty . It depends upon the 
arithmetic theory of the definite ternary quadratio, 
and involvee ideas closely allied to those occurring 
in the problem of the closest packing of spheres. 
Unfortunately, it appears to be exceeding] difficult 
to extend fas prooi to the otie =e. and it is not 
known whether the. ede m is true for na4, 
altho it seams very likely. It is very rarel 
that i proof of the penarahiestion of e aiat 
to » dimensions proves so unattainable, i 
when in similar questions, for example, in dealmg 
with linear forms in which ¢,=cy—. . .¢,=0, the 
regulte for n variables are proved aa easily as for two. 

It is fairly cartam that in due course a v 
simple general proof will be found, making the tru 
of the theorem almost intuitive. Such a one could 
be found by generalising to n variables the simple 
theorem that if |a| <1, | 5| z 1, there is a range of 
values of width at two for z for which 

laz* + be] a L 
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e Neanderthal Man a Distinct Species.!. 


HE fosail orania of the extinct members of 
the human family have been described and 
measured by many investigators; but it has long 
been. ised that there were important lacune 
in our information that had to be made good, and 
& lack of uniformity in the methods of measure- 
ment. Dr. Morant has rendered a very useful 
service to anthropology by himself measuring all 
the available crania and vong & oom is 
and uniform treatment of Mio serian 
with the refined mathematical methode of Prof. 
Karl Pearson. 

How valuable and important such statistical 
investigations oan be was shown in Dr. Morant’s 
first memoir in this series, in which he provided a 
mathematical confirmation of Testut’s on that 
the Chanoelade skull Md in the nian 
deposite in the Dordogn -eight years Am go) 
conformed to the fca (no e modern Eskim 0, 
& aiai that has been so pe ot ie championed in 

by Prof. Sollas, and many aest 
in the A os. of vigorous opposition, by Sir William 
Boyd-Dawkins. 

e second memoir, dealing with the series of 
Neanderthaloid skulls, is ularly valuable—for 
providing exact data and the careful investigation 
of the measurements a interpretation of their 
meaning. At the present moment, When doubt is 
onoe more being cast on the validity of the species 
neanderthalensis, it is important to get Dr. Morant’s 
emphatio corroboration of our morphological con- 
clusions. He informs us that the available measure- 
ments of the skulls associated with the Mousterian 

phase of culture in Europe and Palestine indicate a 
Sémaskabls homogeneity of type, between which 
and all modern racial there is a distinct hiatus, 
which may be taken to indicate & o difference. 
“ Some modern races resemble the Neanderthaloid 
type more closely than others do, but there is no 
race, or group of races, whioh is particularly dis- 


the validity of the 


tinguished in that way." “ The working hypothesia, 
that Mousterian man is equally related to all races 
of H. sapiens would seem to be the safest to adopt 
in the present state of our knowledge. In that case 
it is impossible to decide whether H. neanderthalensis 
has been & stage in the direct line of deacent or not.” 
With these conclusions most anatomisip would 
agree, with the qualification that the many signs of 
specialisation in the skull and teetheas w 
limb bones are fatal to the ion that H. 
neanderthalensts could have been in the direct line 


ey lecture, however, Dr. Alés 
Hrdlidka has questioned (NaturH, Nov. 19, p. 750 
ifio distinotion of Nean 
man, an issue which most anatomista imagined to 
have been definitely settled by the investigation of 
Schwalbe in 1899, and the corroboration afforded by 
the work of Boule and a host of other anatomista. 
It will be remembered that when the origi 
Neanderthal skull was found, Prof. William 
(in 1864) it was a distinct species, if not 
even & distmot genus, but Huxley opposed this 
claim and got his way. Thirty-five years later 
Schwalbe, with ampler material and modern criteria, 
made out & good case for the reality of the specific 
distinction, which the discoveries of the akeletons at 
La Chapelle-aux-Saints, La Quina, La Ferrassie, and 
elsewhere in 1908 and the succeeding years seemed 
be ans beyond all question. 

t is the way of true science constantly to submit 
to scrutiny the foundations of its theoretical views 
-— discipline to which a restive anthropology is not 
always willing to submit. The only j cation 
for re-opening the problem of the status of Neander- 
thal man would be afforded by new evidence or new 
views, either of a destructive or constructive nature. 
I do not think Dr. Hrdlička has given any valid 
reasons for rejecting the view that Homo neander- 

+8 is & species distinct from H. sapiens. Dr. 
Morant'a important memoir comes at & very 


* 18 of Paleonthio Alan- By G. A Morant. TE A Bicmektlo-i g riate time to buttress the generally accepted 
Study of Neandertbalal Skulls and of thelr Rela PProp 
Racial Types " Annale af UE Puree TIT EX qose: view against such criticisms as Dr. Hrdlitka’s. 
University of London. 35r. net. d G. Error Surra. 
Obituary. 


Me. Laon GASTER. 


Vy record with great regret the death of Mr. 
Leon Gaster, who passed away after a brief 
ilineas on Jan. 7. Mr. Gaster’s chief work was the 
founding of the Illuminating Engineering Society, 
of which he had been pugnas secretary since its 
birth in 1909. A year earlier he had founded the 
IQuminating Engineer, the official organ of the 
Society, which he edited up to the date of his death. 
A very sad feature was the,fact that his death 
occurred shortly before the issue of & i 
number of his journal, celebrating its twentieth 
anniversary. 

Mr. Gaster was & member of many soientiflo and 
technical committees, amongst which may be 
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mentioned the Home Office Deparia Com- 
mittee on Lighting in Factories and Egeria. 
the Illuminating Reséarch Committee wor 
under the De ent of Scientific and Ind 

, and various committees of the British 
Engineering Standards Association concerned with 
illumination. But his wide intereste and en- 
thusiasm led him into many other fields of work. 
He was keenly interested in the National Safety 
First Association and in the Association of Special 
Libraries and Information Bureaux. He was a 
fellow of the Institute of Journalists, and was 
in turn honorary secre and chairman of 
jte Scientific, Trade, and Technical Circle. He 
was also the honorary sBecretemy of the British 
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International Association of Journalists, and as 
such was mainly responsible for the organisa 





tion 
ef the International Press Conference in London 
‘last year. 

Even this list does not exhaust the record of 
Mr. Gaster’s activities. He used to affirm that he 
was a member of no less than thirty different 
scientific and technical committees. To every 
piece of work he undertook he brought boundless 
enthusiasm and indomitable perseverance. “He 
delighted in moagting and disarmm ing opposition, and 
few oould reeisthis diplomacy dud. personal charm. 
It was, perhaps, in international activities that his 
special gifts io ound their chief a plication. Born 
in Rumanis, educated in Bwitzechand, ünd with & 
wide knowledge of foreign countries, he was at once 
at home in any international gathering. This 
knowledge stood him in good stead in connexion 
with his work on the International Commission on 
Tlumimation, and in his conduct of the affairs of 
the British International Association of Journaliste. 

Mr. Gaster’s f t and , especially 
displayed in oonnexion with illuminating eer- 
ing, were remarkable. He had s genius for the 
correlation of different flelds of scientific work and 
for discoveri portunities for joint effort which 
few would have perceived. He used to describe 
his sph alae humorously as a ‘ committee pro- 
moter,’ but he also found time for a cubeidecals 


practice, where his know- 
ledge Maroc the world mip a of diplomacy proved 
quite as valuable as his Technol skil. He waa 
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a man who made friends by instinot, and was jequally 
well known in journalistic and scientific circles. 
It is no exaggeration to say that his name was 
known all over the world. His early death—m 
au * his achievements he was only fifty-five 
rae cdi be widely regretted and his loss 
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Wa regret to announoe the following deaths : 


Dr. Emil Bose, formerly of the Geological Burvey 
of Mexico and the author of numerous contributions 
on the Mesoxoio of Mexico and the Permian of western 
Texas, on Nov. 8, aged fifty-nine years. 

Prof. C. Diener, professor of palmontology in the 
University of Vienna, and a foreign correspondent of 
the Geological Society of London, well known aa the 
editor of ** Fosailrum Catalogus," on Jan. 6, aged 
sixty-five years. 

Bir Dyoe Duckworth, Bart., 
Society of London from 189 
spondani Granger of the Paris Academy of Medicine, 
on Jan. 20, aged eighty-seven years. 

Mr. H. Kay Robinson, well known as a writer and 
lecturer on natural history topics, on Jan. 20, aged 
seventy-two years. 

- Prof. F. L. Wan profesor of entomol 
the University of Minnesota, and State entomo 
from 1902 until 1918, on Oct. 15, aged ae 


resident of the Clinical 
until 1893 and corre- 


years. 
Dr. Israel C. White, State geologist for West Vir- 
ginia since 1897, in which year he was a vice-president 
of the American yore is for the Advancement of 
Science, on Nov. 24, aged seventy-nine yoers. 





News add Views. 


Peor. ARTHUR HuramiwsSoN, who has been elected 
Master of Pembroke College, Cambridge, to fill the 
vacancy caused by the sudden death of Dr. Hadley, 
shares with Prof. Seward the honour of combining 
the offices of Master of his College and professor of 
p department of science in the University. Prof. 
Hutchinson was educated at Clifton (1878) and 
Ohrist's College, Cambridge (1884), graduating in 

- 1888 with a first olags in both parte of the Natural 
Sciences Tripos, having taken chemistry as his 
subject in Part 2. His first paper, published in 
1889, was the result of work in collaboration with 
M. M. -Pattison Muir "On a Cubical Form of 
Bismuthous Oxide." He next studied in Germany 
at Munich and at Würzburg, taking his Ph.D. 
at the latter University and carrying out research 
under Emil Fischer on the reduction of aromatic 
amides. Returning to Cambridge, he worked with 
W. Pollard on “ Lead Tetra-Acetata and the Plumbio 
Salta,” publishing the results in 1893 and 1896. In 
1895, the professor of mineralogy appointed him 
demonstrator of mineralogy, and under this title 
for many years he gave almost all the lectures for 
the first year course in mmeralogy and crystallography. 
It was not until 1023 that the University appointed 
him lecturer in crystallography. He eventually 
succeeded to the profeasorship after the death of 
Prof. Lewis in 1920. 
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Proy. HUTOHINBON'B connexion with Pembroke 
College dates from his election to a fellowahip in 
1893. He held the office of assistant-tutor from 
1900 until his election as president of the College 
in 1926. In the meantime he had served the Uni- 
versity on many boards, and was secretary of the 
General Board of Studies from 1920 until 1925. 
During the War, he oerried out teste for the Admiralty 
on gas helmets, and for this and other services was 
awarded the O.B.E. He was president of the 
Mineralogical Society from 1921 until 1024, and was 
elected a fellow of the Royal Society in 1922. Lectures 
and college work left little time for acientiflo research, 
yet from 1900 to 1910 no year passed without his 
making some notable contribution to mineralogy 
and in addition he prepered the section on miners- 
logical chemistry for the Annual Reports of the 
Ohermical Society from 1005 until 1918. His first 
purely mineralogical paper, '' On Stokesite, a New 
Mineral Containing Tin, from Cornwall,” was a remark- 
able example of a complete chemical and physical 
determination made on & minute amount of material. 
This was followed by papers on the chemical oom- 
position and optical characters of chalybite, a study 
of the diathermancy and optical characters of anti- 
monite, and on the composition of lengenbachite. 
More recent important contributions are on the 
stereographio and gnomonic projections and on 
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various graphical methods for solving problems which 
arisg in the course of mineralogical determinations. 
The stereographic protractor and the ‘ universal’ 
goniometer, both of which Prof. Hutchinson demgned, 
have proved of very great utility in the many labora- 
tories in which they have been ‘introduced. . , 

AT the recent meeting of Council of the Royal 
College of Veterinary Surgeons, a signal honour was 
conferred on Bir John McFadyean, late Principal of 
the Royal Veterinary College, London, when he was 
awarded the diploma of honorary associate of the 
Royal Oollege of Veterinary Surgeons, an honour 
only once before conferred on & British veterinary 
surgeon. tn making the presentation, the president, 
Lieut.-Colonel J. W. Brittlebank, referred to the fact 
that Bir John, who qualified as a member of the 
College in 1878, and-had taken the degrees in mediome 
and science at Edinburgh shortly afterwards, had 
been Principal of the Royal Veterinary College since 
1892, and a member of the Couned of the Royal 
College of Veterinary Surgeons since 1898, being now 
the ‘father’ of the Council. He was a member of 
the Royal Commission on Tuberculosis appointed in 
1901, which refuted Koch's contention that bovine 
tuberculosis was rarely if ever communicable to man 
to any serious degree. He also served on the de- 
partmental committee appointed to inquire into con- 
tagious abortion, 1905, and on many similar inquiries. 
Specialising at first in veterinary anatomy, MoFadyean 
turned to the study of pathology, and his reputation 
as & veterinary pathologist and bacteriologist is now 
world-wide. His special method of staining blood 
films for the diagnosis of anthrax came into universal 
application, and his contributions into the elucidation 
of the problemg raised by such diseases as tubercu- 
lomg, blackquarter, contagious abortion, and Johne's 
disease have made his name famous. He is the 
editor of the Journal of Comparative Pathology and 
Therapeuhos, and the author of text-books on the 
anatomy of the horse and comparative anatomy. 
In 1905 he was knighted for his outetanding services 
to veterinary science and was also made an honorary 
LL.D. of the University of Aberdeen. He was pre- 
mdent of the Royal College of Veterinary Surgeons 
from 1906 until 1910, and of the tenth International 
` Veterinary Congreas held in London in 1914. 


Tan Council of the Institution of Electrical Engineers 
has made the seventh award of the Faraday Medal to 
Prof. J. A. Fleming, who has recently retired from 
the chair of electrical engineering in the University 
of London. This Medal is awarded by the Council of 
the Institution not more frequently than onoe @ year, 
either for notable scientific or industrial achievement 
in electrical engineering or for conspicuous service 
tendered to the advancement of electrical science, 
without restriction as regards nationality, country of 
residence, or membership of the Institution. Prof. 
Fleming is well known as the,mventor of the first 
thermionic valve, and has played & notable part in 
the development of many applications of electrical 
BOlenoe. : 

Two distinguished octogenarian men of science— 
Sir Robert Elliott-Cooper, K.C.B., and Sir John Isaac 


No. 3039, Vor. 121] x 


Thornyeroft, F.R.S., on the]eivil and] marme sides 
of engineering respectively, celebrate their birthdays 
next week. The former enters on his eighty-fourth 
year, having bean born at Leeds on Jan. 29, 1845. 
Many railway and allied projects have engaged his 
activities both at home and oversees, establishing - 
notable progress in the Victorian era. Sir Robert 
succeeded Prof. Unwin in 1912 as president of the 
Institution of Civil Engineers, and & portrait of hon 
hangs there. 

Sm Jonn TuoxNvacRorr, the eldest son of Thomas 
and Mary Thornyoroft, was born in the Via Felice, 
Rome, on Feb. 1, 1843, and thus enters on his eighty- 
Birth year. Educated in early life at private schools, 
he derrved much mechanical trainmg at home, as 
well as akill in the drawing arta. When eighteen 
years old he constructed s small steam launch, the 
Nautilus, the first steam craft on the Thames that 
attamed enough speed to keep up with raomg crews. 
A period of intensive training ahd study followed at 
Jarrow-on-Tyne, in the engmeermg department of the 
University of Glasgow, and at Govan. In business 
at Chiswick, he became a builder of torpedo-boata, 
and is justly regarded aa the pioneer in the construction 
of that form of high-speed craft. In 1903 Messrs. 
Thornycroft and Co. transferred their shipbuilding 
yards to Southampton, whilst later, important motor 
works were set going at Basingstoke. Hxperments 
with hydroplanes were begun in 1908, culminating 
in the remarkable craft known as coastal motor-boate, 
well remembered in the Navy for ther service 
during the War. Sir John was elected a fellow of the 
Royal Society 1n 1898. t 

Ow the occasion of his visit to London to receive 
the Symons Gold Medal of the Royal Meteorological 
Society, Dr. Hugo Hergeeell, the Director of the 
Prussian Aerological Observatory at Lindenberg, 
delrvered a brief address, selecting as his subject the 
observation of cloud with special reference to the 
safeguarding of aviation. Lindenberg Observatory 
is not only the central observatory in Germany for 
the scientific investigation of the upper air, but is also 
the headquarters of that branch of the meteorological 
service which is charged with the issue of weather 
reporte and forecasts for aviation. Soundings of the 
lower 8000 metres are made at the Observatory twice 
a day as a matter of routine, kites, captive balloons, 
or kite balloons being used to lift the reading instru- 
ments, according to the wind conditions prevailing 
at the time. These three different methods of levita- 
tion make it practicable to obtain soundings under 
almost all meteorological conditions. From the records 
of temperature and humidity so obtained, the heighte 
and thicknesses of the various cloud layers can be 
determined, and information on this point is regu- 
larly included in the reports broadcast from the 
Observatory for the guidance of aviators. The diffi- 
culties encountered in mterpreting the records of the 
hair hygrometer, in consequence of the deposition of 
a coating of ice on the hair, were briefly discussed. * 

De. HxgaESNLL then gave some account of the work 
of the meteorological flight at Tempelhof, which works 
under the direction of the Observatéry at Lindenberg. 
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This flight is equipped with a Junkers A 20 machine, 
gad ascents are made as frequently as circumstances 
permit. The pilote attached to the flight have re- 
ceived special scientific training, and a professional 
meteorologist is carried on each flight as observer. 
The aeroplane is equipped with & so-called ‘ gyro- 
rector’ or horizontal gyroscope to enable the pilot 
to determine the direction of the vertical when flying 
‘through gloud, as it is well known that in such ciroum- 
stances the unsided human sense of equilibrium may 
be entirely at fault. Whenever possible flights are 
made through the cloud layers, and the flight already 
has to ite credit a large number of ascenta made under 
these difficult conditions. In conclusion, Dr. Herge- 
sell described the use of the inverting range-finder 
having a base of six metres for the measurement of 
the heights and movements of clouds, and showed a 
number of slides exhibiting cloud waves, on which the 
heights .and wave-lengths as determined by such 
observations were marked. 


JUDGING from reporte in the daily preas on Jan. 24 
of the experiments carried out by the engineers of the 
Bell Telephone Co. on a new loud speaker, it seams 
clear that their new instrument has a much greater 
range than any existing loud speaker. Standing on 
a hill overlooking Hoboken, the engineers of the 
Compeny spoke in ordinary tones into & field telephone 
which was connected with & loud speaker placed on 
the top of their laboratories in New York, more than 
a mile distant. After a few seconds their words 
came back to them as clearly as they had spoken 
them. They also spoke in this way to the crews of 
vessels in the River Hudson, which lay between them 
and the loud speaker. A lady twenty miles away sang 
a song into a transmitter connected with the loud 
speaker, and we are told that every tone was clearly 
reproduced and transmitted. None of the sounds 
made by the speaker or singer was in the least dis- 
torted. The loud speaker reproduces, with no 
appreciable distortion, tones having vibrations of 
from 40 to 8000 cycles per second. The excellence 
of the results obtained 18 attributed mainly to the 
high efficiency of the. new arrangement of apparatus. 
It is claimed that more than 50 per cent. of the eleo- 
trical energy supplied is converted into wave-energy. 
The diaphragm used in this loud speaker is thinner 
than a sheet of gold leaf and is httle larger than a 
watch dial. ‘For broadcasting it has many advantages, 
and it can fill an auditorium with the same volume of 
sound that sixty men playing imstrumenta would 
produce. Doubtless & vast crowd oan be addressed 
by ite use, and as ‘ gigantophone,’ ‘ stentorphane,’ 

“magnavox,’ etc., already describe other loud 
speakers, it will be difficult to find e suitable word 
to designate it. 

Tum increasing use of alternating current for 
supplying electric energy for light and power in Great 
Britain haa led some engineers to think that in the 
future there will be a diminishing demand for storage 
batteries. In a paper read to the Institution of 
Electrical Engineers on Jan. 5, however, Mr. E. C. 
M'Kinnon gives several reasons for thinking that the 
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demand will increase. New and novel applications 
for storage batteries are continually arising. Whey 
are used for motor-cars and for industrial electric 
vehicles, and are of great value for helping supply 
stations to maintain their preesures during peak 
loads. They are & necessity for submarine vessels. 
They are also most useful for alternating current 
automatic planta, for radio beacon equipments, and 
for broadcasting. The Post Office, however, is the 
largest user of storage batteries. The gradual 
adoption of automatic telephones is rapidly increasing 
the electric power required for the exchanges. It is 
estimated that this year the ampere-hour capacities 
of the batteries in the London area alone will be 
627,000, with an estimated discharge rate for a nine- 
hour day of 2000 kilowatts, An official estimate is 
that by 1986 the capacity of the batteries installed in 
Great Britain wil have increased from the present 
value of 28,000 kilowatt hours in nine hours to 
100,000 kilowatt hours in nine hours. In thirteen 
or fourteen years there will be about 120 automatio 
exchanges in London alone, requiring some 21,000 
horse-power for six hours to operate them. A very 
large quantity of lead is used annually in Great 
Britain for making &ocumulators. In 1926 it 
amounted to 247,000 tons, or nearly one-sixth of the 
total world production of 1,600,000 tons. There is 
practically no lead in South America and, if we 
exclude Burma, in Asia. The United States produces 
500,000 tons per annum. The combined total annual 
output of Spain, Mexico, and Canada is about 340,000 
tons. Production, however, ia largely controlled by” 
demand, and so it is unsafe to assume that the price 
of lead will rise in the future. 


SzmwBATIONAL claims have recently been made in 
the Daily Bapress with regard to the possibility of 
increasing the normal yield of cereal crops from three 
to five times by means of transplanting the seedlings 
at a very early stage in development. A machine, 
invented in Germany, is said to distribute 12,000 
seedlings per hour at the rate of about one per square 
foot, the resulting planta tillering very freely, each 
producing thirty to forty stems -or more. The 
quantity of seed needed is one-thirtieth or leas of that 
generally used, and the grain is said to be superior 
in quality to that usually obtained. The method of 
transplanting has been in use in China for thousands 
of years, but there hand labour is extremely cheap 
and circumstances have demanded the most mtensive 
cultivation possible. Under European oonditions, 
labour is so expensive that the saving in cost of seed 
æ negligible compared with the increased labour 
costa. i 

Tas two main principles underlying this transplant- 
ing method are increased root development due to 
transplanting, and inoreased tillering allowed by the 
extra space per individual plant. The former result 
can be obtained leas expensively by the adoption of 
special methods of surface drilling with machines 
adapted for the purpose. As regards the second 
point, it is generally accepted that too thin seeding 
fails to give maximum crops per sore, and very careful 
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comperative tests would be -necessary to prove 
whether this is also the case after transplantation or 
not. One great danger under fleld conditions in the 
uncertain climate of England would be in that of 
drought after transplanting, as & few days of fine 
weather in the early autumn might be sufficient to ruin 
acres of planta. As to the effect on the yield, ibis quite 
possible to get a heavy increase on a small area under 
special conditions of cultivatzon and soil preparation, 
but it is far more difficult to maintain the same level 
of increase over large areas which cannot receive such 
particular treatment. While it is to be hoped that 
the method will receive full investigation, it would 
be unwise to raise the hopes of agriculturista until the 
experimental resulta are known. 


Tre next International Mathematical, Congress will 
be held at Bologna on Sept. 8-10. Since the War, 
previous congresses have been held at Strasbourg in 
1920 and Toronto in 1924, but the Bologna meeting 
will be the first since the War that will be strictly 
international in character, ita two predecessors having 
been restricted as to membership to subjects of allied 
or neutral nations. The Italian Prime Minister 
takes great interest in the Congress and has accepted 
the office of honorary president. Arrangements 
are actively proceeding for the various sections of 
pure mathematics and applications of mathematics 
to economics and to scientific and technical problems. 
‘In addition, excursions are being proposed for visiting 
the art treasures of Florence and Ravenna and some 
of the principal hydro-electric plants of Italy. Prof. 
Pasquale Bfameni, rector of the University of Bologna, 
is organising president, Prof. S. Pincherle is preeident 
of the executive committee, and the general secretary 
ig Prof. Ettore Bortolotti, Via Zamboni 33, Bologna. 
-This is the second congress held in Italy, the previous 
one being at Rome in 1908. 


Tus fifteenth International Geological Congress 
will be held in South Africa in 1929, and the date of the 
inaugural meeting in Pretoria is to be during the 
fortnight following July 29. The special subjecta 
provisionally proposed for discussion are: (a) magmatio 
differentiation ; (b) pre-Pleistooene glacial periods ; 
and (e) the stratigraphy, paleontology, and world 
distribution of the Karroo system. In the past the 
Congreas has published several economic studies of 
great value, and on this occasion the subject suggested, 
“The Gold Resources of the World,” is particularly 
appropriate. It is proposed to organise two long 
excursions before the seasion opens: one to illustrate 
the more attractive features of the geology of the 
Cape, concluding with a visit to the diamond mines 
and to the Dwyka glacial deposits near Kimberley ; 
and the other to provide an opportunity of making a 
detailed study of the diamond pipes and of the 
Witwatersrand goldfleld.. During the seasion itself 
“there will be excursions around Pretoria, to Johannes- 
burg, and to the platinum fleld of Rustenburg. ‘Three 
alternative excursions are provisionally proposed to 
follow the seasion : (a) to the Vredefort granite dome ; 
(b) to the Drakensberg escarpment and the asbestos 
deposits of Barberton ; and (c) to the Stormberg, for 
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the study of the Karroo system. After the first two 
of these a long excursion to the Bushveld Complex is 
to be held, and, if it be possible, an alternative toug 
will be arranged, bringing in the Victoria Falla, the 
Wankie coalfield, and the Bulawayo district. Com- 
munications should be addressed to The General 
Secretary, XV. International Geological Congress, 
P.O. Box 391, Pretoria. : 


An International Geographioal Congrees, ander the 
auspices of the International Geographical Union, will | 
open in London on July 14 and transfer to Cambridge 
on July 17, where the scientific and business trans- 
actions will continue until July 25. General Vaochelli, 
president of the Union, will preside over the Congress. 
The meetings in London will be mainly ceremonial, 
and will include receptions at the Royal Geographical 
Society, the Science Museum, and, by the Lord Mayor 
and Corporation of the City, at the Guildhall. At 
Cambridge there will be a reception by the Vice- 
Chancellor of the University and a diríner and 
reception offered by the Government. The work of 
the Congress is to be divided into six sections: 
(4) mathematical, (B) physical, (C) biological, 
(D) human, (Æ) historical, and (F) regional. Three 
subjects have been specially selected for disouasion : 
(1) The problem of rural occupation, including the 
origin and causes of the agglomeration or dispersion 
of rural habitation, and the influence of natural condi- 
tions and racial traditions. (2) The International 
map on a scale of one to a million, which is making 
steady progress in many countries. (3) The study of 
pliocene and pleistocene coast and river terraces with 
the object of determining the existence of constant 
levels, if they exist, and of fixing their succession. 
The Committee will also welcome communications on 
any subject, and particularly the following: (4) Vari- 
ation of climates, (5) flora and fauna of high mountains, 
(0) the map of internal drainage areas on which M. 
E. de Martonne is preparing & memoir for the basis 
of a discussion. 


Fiva mornings will be devoted to meetings of the 
sections of the Congreas, and several afternoons to more 
general geographical topics. Exhibitions are being 
&rranged of the Carte du Monde Internationale au 
Millionàme, the maps of the Ordnance Survey, and 
the Geographical Section of the War Office. At the 
end of the Congress a number of excursions, of two to 
five days’ duration, will be arranged. These will be 
by motor coach, and will enable foreign visitors to see 
various parts of England and Wales. Arrangements 
have been made for reduced fares for members travel- 
ling to London and Cambridge to attend the Congress. 
The chairman of the executive committee is Sir Charles 
Close and the secretary is Mr. F. Debenham. Applica- 
tions for membership (£1) and all inquiries should be 
addressed to The Secretary, International Geographical 
Congress, Caius College, Cambridge. 

In 1600 the reindeer was to be found in all parte of 
the Scandinavian peninsula. Now it is extinct as a 
wild animal in Sweden and Finland. In Naturen for 
for November, Carl Schulz tells the melancholy tale 
of the war of extermination that has been waged 
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‘against it in Norway. Succeasive “ inventions of the 
devil,” aa various true sportamen have oalled them, 
ftom the flint-lock to the latest long-distance rifle, 
have gradually diminished the numbers of this 
interesting creature. At the beginning of this 





century & complete close time was enacted from 1902° 


to 1906. The herds increased and the slaughter 
began again, so that to-day the situation is as in 1901. 
There is no economic. reason for this destruction : 
72 per cent. of Norway is uninhabitable fell. Surely 
-~ there is room enough for the wild deer. New laws, 
says the author, are useless so long as they are neither 
‘obeyed nor enforced. 


. Common. R. E. Byen, U.B.N., who m 1926 flew 
from Spitsbergen to the Pole, is planning an expedition 
to the Antarctic. The Geographical Journal for 
January states that he proposes to enter the Ross Sea 
in December this year and to make his base at the Bay 
-of Whales on the Ross Barrier, where relatively calm 
weather may be expected. Dog teams will be used to 
lay out four or five bases 100 miles apart towards the 
‘Pole. These will be used in case of mishap on a polar 
flight which is to be one of the main features of the 
expedition. Ten scientiflo workers will acoompany 
the expedition, and the remainder of the party will 
consist of men with previous Arctic experience. 
Eskimo dogs, aeroplanes, and snow tractors will be 
taken. The flying machines will include one large 
tri-motor monoplane, similar to that used in Com. 
Byrd’s recent trans-Atlantic flight, and one or two 
single-engine monoplanes. The hope of taking off 
. from the open sea off the Barrier is a doubtful project 
sinoe ice will almost certainly form on the floate. A 
irans-Continental flight to the Weddell See will 
probably not be attempted on this expedition, but 
aerial photography is proposed in the region of Edward 
Land and in the unknown region to the east of it, 
where no ship has been able to penetrate. 


Tua Galton Anniversary Dinner will be held at 
the Rembrandt Hotel, Brompton Road, on Thursday, 
Feb. 16, at 7.15 pat. The Galton Lecture will be 
„delivered by Mr. O. J. Bond, who will take aa his 
subject, “The Distribution of Natural Capacity in the 
Population and the Need for National Stock-taking.” 


AT the ordinary meeting of the Institution of 
Electrical Engineers to be held on Thursday, Feb. 2, 
at 6 PM., a portrait in oils of Mr. Ll. B. Atkinson, 
pest president of the Institution, will be formally 
presented to the Institution by the Cable Makers’ 
Association. The portrait was painted by Mr. G. 
Harcourt, R.A. 


Ir is announced in Science that Dr. H. J. Muller, 
professor of zoology at the University of Texas, has 
been awarded the 1000 dollars prize of the American 
Association for the Advancement of Science for his 
paper on “ The Effects of X-radiation on Genes and 
Chromosomes,” read at the recent eae meeting 
of the Association. 


(Tus King haa conferred the rank of Honorary 
Knight Commandgr of the Order of St. Michael and 
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Bt. Gans on D À. Casicliani; Direotor of Tropical 
Medicine at the Ross Institute and Hospital for 
Tropical Diseases, Putney Heath. Dr. Onstellani is 
well known for his discoveries in connexion with 
sleeping sickness, yaws, and other tropical diseases, 
and is at present in the United States at Tulane 
University, New Orleans. He is also to be oon- 
gratulated on the announcement made last week that 
the King of Spain had conferred on him the Grand 
Croas of the Order of Civil Marit. 


Tum following have been elected officers of the 
Royal Meteorological Society : President, Sir Richard 
Gregory : Vice-Presidents, Bir Gilbert T. Walker, 
Ool. A. J. H. Maclean, Mr. R. Arnison, Mr. I. D. 
Margary; Treasurer, Mr. F. Druce; Secretaries, 
Dr. O. E. P. Brooks, Commander L. G. Garbett, Dr. 
A. Crichton Mitchell; Foreign Seoretary, Mr. R. G. K, 
Lempfert; New Members of Counod, Mrs. C. J. P. 
Cave, Mr. F. Entwistle, Lieut.-Col. Ernest Gold, 
Dr. J, B. Owens, Mr. W. M. Witchell. 


Tus following have been elected ofüoers of the 
Royal Microscopical Society for the ensuing year: 
President, Mr. J. E. Barnard; Vice-Presidents, Dr. 
R. S. Clay, Dr. W. E. Cooke, Dr. J. W. H. Eyre, Dr. 
James A. Murray; Treasurer, Mr. Cyri F. Hill; 
Seorelaries, Prof. R. Ruggles Gates, Dr. Clarence 
Tierney ; New Members of Cownotl, Dr. J. D. Coales, 
‘Dr. G. M. Findlay, Mr. J. Rheinberg, Mr. E. J. 





‘Sheppard; Librarian, Mr. S. C. Akehurst; Curator 


of Instruments, Mr. W. E. Watson Baker; Ourator of 
‘Slides, Mr. E. J. Sheppard. 


Tua Report of the Council of the Zoological Society 
of London states that the number of visitors to the 
Society’s Gardens during the past year reached the 
record total of 2,158,208, an mcrease of 101,062 as corn- 
pared with the previous record in 1924 (the year of 
the Britiah Empire Exhibition at Wembley). The re- 
ceipts for admission for the year amounted to £68,483, 
actually showing a decrease óf £793 as compared with 
the receipts for 1924. This is partly due to the 
increased number of fellows, who were responsible for 
the admission of 30,004 visitors by their signatures 
and the distribution of their tickets; also 40,192 
children were admitted free under an arrangement 
with the Dasly Sbetch. The number of visitors to the 
Society's Aquarium during the year was 458,986, and 
the receipta amounted to £18,298, an increase of 
£1050 as compared with the previous year. 


Pror. Haney FArgrrmLD OsnonN, president of the 
American Museum of Natural History, has been 
elected president of the American Association for the 
Advancement of Science for the present year. Vice- 
presidente of the various sections have been elected 
as follow : Section A (mathematics), Dr. K. C. Arahi- 
bald, of Brown University ; Section B (physice), Dr 
P. W. Bridgman, of Harvard ; Section O (chemistry), 
Dr. C. E. K. Mees, of the Eastman Kodak Laboratory ; 
Section D (astronomy), Dr. J. 8. Plaskett, of the 
Dominion Astrophysical Observatory, Canada; Bec- 
tion E (geology and geography), Dr. Frank Leverett, 
University of Michigan; Section F (zoology), Dr 
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M. F. Guyer, University of Wisconam; Section G 
(boteny}, Dr. C. E. Allen, University of Wisconsin ; 
Section H (anthropology), Dr. Fay-Cooper Cole, Uni- 
versity of Chicago ; Section I (paychology), Dr. H. O. 
Warren, Princeton ; Section M (engineering), Dr. R. L. 
Sackett, Pennsylvania State College; Section N (medi- 
cine), Dr. A. J. Goldfarb, College of the City of New 
York; Section O (agriculture) Dr. C. A. Mooers, 
University of Tennessee; and Section Q (education), 
Dr. Truman L. Kelley, Stanford University. The 
1928 meeting of the Association will be held in New 


York City. ! 


APPLIOATIONS are invited for the following appomt- 
menta, on or before the dates mentioned :—A research 
student in the department of protozoology of the 
London School of Hygiene and Tropical Medicine— 
The Searetary, London School of Hygiene and Tropical 
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Medicine, 23 Endsleigh Gardens, W.C.1 (Feb. 11). 
A professor of physiology at Presidency College, 
Galcutta—The Secretary to the High Commissioner, 
for India, General Department, 42 Grosvenor Gardens, 
8.W.1(Feb. 11). An assistant on the higher technical 
staff of the library of the Science Museum, South 
Kensington—The Director and Secretary, Science 
Museum, South Kensington, 8.W.7 (Feb. 18). "Three. 
assistant lecturers in mathematics in the University 
of Manchester-—The Registrar, Univermty, Manchester 
(Mar. 1). The Radoliffe Crocker tmavellmg scholar- 
ship in dermatology at University College Hospital 
Medical School—-The Dean, University College 
Hospital Medical School, Gower Street, W.C.l 
(Mar. 81). An engineer in charge of workshops in 
the Research Department, Woolwich Arsenal—The 
Chief Superintendent, Research Department, Wool- 
wich, 8.E.18. 





: Our Astronomical Column. . 
SxsmLLERUP'S Comet.—Science Service, of Wash- | use of this flne instrument. The moet important 


ington, has distributed with a recent Daily Sotenos 
News Bulletin a remarkable photograph of this comet 
` taken at the Lowell Observatory, , in daylight. 
Aocordi to P Astronomy, it was taken in 
infra-red light. e coma is very secre aceasta: | 
large and bright, and a fan-sha tail may be 
for some distance. Dr. C. H eister at Sonneb 
was able to trace the tail to a length of 40? on sev 
at the end of December. The head was in- 


mo 
visible, being too near the sun (Beobaoh. Zirb., No. 2). 
Mr. R. A. MoIntoah, of Auckland, N.Z., sends some 


interesting drawings of the telescopio aspect of the 
comet on the morning of Deo. 6. They closely re- 
samble those of Coggie 8 comet of 1874. There is the 
same dark 1n the middle of the tail, and inter- 
ssecting loid envelopes. These combine to give 
the apee of a bright fan opening out on the sunward 
side of the head. Stara being ahown in the picture, it 
is ible to deduce & position. This comes out 
R.A. 165 26m 51s, S. Deal. 51° 9’, at U.T. Deo. 5-646. 


- Baragr Mmreors.—Mr. W. F. Denning writes: 
“Between Jan. 16 and 20, several bright meteors were 
observed at Bristol by an assistant. It is desirable 
to obtain duplicate records, as the objects were of 

‘decidedly interesting character. The particulars were 

as follow : 

Date. 

Jan. 16, 10h 3m p.m.: equal to Jupiter. Path from 
61°+724° to 38°+44°, slow 
motion, bright streak. 

Jan. 19, 6 14 r.m.: equal to Sirtus. Path from 

53° + 63? to 104? + 50°. Slow. 

Probable radiant at 314° + 48°. 

to Jupiter. -Path from 
6°+44° to B1°-4°. Slow, 
bright train. Probable radi- 
ant, 195° + 58°. 

Jan. 20, 6 40 P.M.: al to Venus. Path from 
00° + 76° to 300° + 364°. 
Blow. Lo ight. Probable 
radiant, 120? + 0°.” 

PnuoroaRAPHIO STHLLAR PHQTOMETRY AT ALLE- 
ammwy.—Ilhe 3l-inch Thaw rebactor of Allegheny 
observatory was designed principally for the purpose 
of parallax observations, but as it was possible 
to undertake this work during only a part of each 
xe riurd remaining hours o em have been 
utilised for other purposes in order to make the best 
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Jan. 19, 0 48 Pm.: 


work which has been carried out is photographio 
photometry by the extra-focal method. is is 
especially in ing in view of the fact that hitherto 
no large telescope has been devoted to this work, 
sinoe reflectors can conveniently utilise only 

focus images for this purpose, and extra-focal wor 

has D beén performed by small refractors un- 
corrected for pect i d rays. The large aperture 
of the photographic telescope at Allegheny renders it 
especially useful for photometric work on short 
period variablea, where great speed in osure is 
essential. An account of the instrument and methods 
of work is given in the Publications of the Allegheny 
‘O , vol. 7, No. 1, together with the results 
80 far obtained for 20 faint Cepheid variables. Details 
of all the observations are given in each case, as well 
as light curves based on normal places. 


Tux AwNorENT ASTRONOMY OF THE Mayas.—The 
attempts that have long been made to gain some 
insight into the scientific gee of Mayas 
are inning to bear fruit. Dr. H. J. Spinden oon- 
tributes an article to the Sotentifio American for 
January on their system of astronomy, which pre- 
sumably was derived independently of any systems 
hitherto known. The zodiac was for them also an 
* Animal Circle,’ but the animals were quite different 
from ours; the Pleiades were in the. eenake ; 
the Turtle occupied of Gemuni; they had a 
Scorpion, but it was adjacent to Gemini. 

The Maya gained a considerable Rd of the 
planetary movementa, and obtained oycles, 
after which configurations repeated themselves. 
found the 8-year Venus oyole so far back as the sixt 
century B.0., and later found the very exact 248. 
cycle. Their zodiac is stated to have pantaines 19 
signs, and their year 13 months of 28 days each, a 
device which many calendar reformers wish to adopt 
now. It is not stated how they arranged the odd day. 

The article states that the Maya adopted in their 
astronomical records a continued count of days, 
starting with 613 3.0., simular to the system of Julian 
days; such a count is of great utility in tracing cycles 
of recurrence, which were much more difficult to 
detect among nations that used a lunar calendar. 
Their instruments for pointing on the stars had’ 
V-shs sighta like those on rifles. Further 
contributions are promised, and it is evident that 
these records are of a character hkely to repay all the 
trouble that has been taken in their Necipherment. 
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Research Items. 


¢ HesrpHRorrraecus.—The attention of our readers is 
directed to an interesting statement on this animal 
lished by Dr. W. K. ry in a recant number of 
‘oience (Deo. 16, 1927). Asis well known, the: 
is a much worn tooth and therefore very 
decipher. lta original Aea a: Velie pae 
was received in many quarters with considerable 
iciam. The pathovitinn of the American Museum 
of Natural History, not content to leave the question 
in doubt, have made every effort to set it at reat by 
careful search for further material. As a result it now 
appears practically oertain that the animal is not 
primate at all and that the tooth in question Pelee 
to a peocary, Prosthenops. Dr. Gregory has paid 
attention to the problem, and his considered pel he 
carries the greatest weight. 


Brownm CELTS Bow Lyp1s.—Two recent finds of 
stone implemente are recorded in vol 22, N.B. No. 8 
of the Journ. and Proc. of the Asiatio Soc., B . The 
first is a oelb from the Naga Hills which is deeoribed 
by Mr. J. H. Hutton. Ti is setharkabis in that the 
material, instead of being ‘Indian jade,’ olivine, 
serpentine, or similar material, as is almost always the 
case, is made of foesilised wood. It was found by 


Mr. G. Heseldin early m 1920 when & road 
at Niohuguard at the foot of the Naga Ite 
measurements are: maximum | 4} in, max. 
breadth 2} in, max. thioknees § in. It is slightly 


shouldered—the usual form. As this ailicified wood 
is abundant & few miles north-west of TER it may 
fairly be inferred that it was made | "implementa 
second find consisted of two ae aim ements 
). "They desorbed by y Epona. Neth th 
ongh; y are Na 
ene ari A and Shyama 
The first implement was S fount ata a of teu fent 
It is an unpolished oelt with sharp, round, outti 
edge, both aides of one iach. Ther i» a prem 
to a depth of one inch. ent 
ridge on one aide on the unpolished po The 
second specimen was found at a depth of 16 ft. It is 
an unfinished celt with & cutting Wahu curved. 
One aide has been hammered. into there is 
a groove for hafting broken at the top. Both imple- 
mente are made from the same rook, a fine 
schistose phyllite which occurs about two miles away. 


Oawose.—Cancer of the uterus is one of the chief 
oauses of death in middle- and elderly women, and 
the ental Committee of the Ministry of 
Health issued & useful memorandum (Circular 
826) which summarises the present position in respect 
of diagnosis end, treatment. The natural duration 
of the disease from the first symptom to death is on 
the average rather leas than 2 About half the 
cases when first seen by medical men have already 
advanced per the stage at which surgical operation 
is poesible. Of these ino le cases, some 10 p 
cent. can gain some considerable prolongation of 
and porhapa be cured by the local application of 
radium. those in whom it is poesible to attem 
the removal of the growth by operation, at least 
per cent. die from the necessary Bev of the pro- 
cedure, and about 40 per cant. survive for at least 5 

Sari, suos of whom May De looked upon. as ouod 
Danes which are operable oan also be treated with 
radium, which grves no operation Peete and 

e cure in- 40 cent. e average, 
alo extent 1 coma 5 who comes to & doctor 
with symptoms of uterine cancer has a fair prospect 
of being cured—4 position bad enough, but a good deal 
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better than it used to be. The dieti p of 
the disease being so rapid, it is imperative t the 
slightest sign of irregular uterine asas dde should 
be taken iene and expert advice obtained. 


Taa Foop-Fisuas or St. Anpaaws Bay.—Prof. 
W. C. M'Intoeh (‘The Food-Fishea of St. Andrews 
Pay i has Pig at to gether his notes which were 

i in the ing News from Aug. 18 to Oct. 

9, 1927. These notes were made by e author at 
intervals over a period of about forty years, and, as he 
states in the preface, the Bay and ita fisheries have 
been familiar to him for more than eigh The 
actual records begin in 1885 and extend to 1922, but 
few are made in each year, even at times only a 
single entry. It is interesting to follow these casual 
notes, which show the nature and itude of the 
eris r various timea. These include plaice, 
rata, cod, haddock, akate and young 

Ee and flounders. Often the contente 

of the fed stomachs were examined. At times 


ee oe use of eea-birds were 
pede. noted. Apparati there are still 
Te es in Bt. y, and it is to 


be hoped that the writer is not too optimistic in 
confidence in the permanent abundance of food-fishes 
in thet area. 


Norra Amarican DraATOMS.—The second part of 
“ A Synopsis of the North American Diatomacesm,” 
by Charles Bo er (Proc. Acad. Nat. Sot. Philadephia, 
val 79, 1927, Supplement), is now published, the firsb 
having appeared i in 1926 in the same lication 
vol. 78) first part contained, in addition to the 
introduction and claasification, the Centrica and the 
first division of the Pennate (Fragilariate). The 
ae pore contains the remainder of the Pennate 
[Navi tæ and Burirellate), and as in this group 
are included the majority-of the fresh-water and 
littoral forms which are more easily collected and 
more frequently studied than those from the open sea, 
it is much more complete than the first part. Walesa 
additions are a good index, end en & MARNE HEBR 
several of those planktonic marine species omi 
before. Most of these latter are recorded from La 
tea ace California, and from the Gulf of Maine. The 
Lis i isl form & valuable guide to North 
and the author is to be congratu- 
ae on the coop oar yea of his arduous task, the 
number of species and varieties in the 
upwards of nineteen hundred. ee 


Tis Gore: APPARATUS OF Prororoa.—At least 
five different types of supposed Golgi bodies have been 
described in Protozoa and a review of them is 
en by Dr. S. D. (Jour. R. Mior. Soo., 4T, 
1927). Hirschler (1914) first recorded a Golgi 
apparatus in Protozoa in the form of oemiophile rings 
and crescents in the cytoplasm of Monocystts ascidiae, 
and Golgi elementas have since been deecribed in other 
ines and coccidia. In all these Sporozoa the 
Vola apperatus ie in dhe form of discrete rods and 
granules, often clumped near the nucleus in the early 
stages but later spreading through the cytoplasm. 
Its function is probably secretory, there 
evidence to indicate that the lipoid ules of the 
are defived from e dolgi elementa. 
e work of Dubosoq and Graseó (1924-27) points 
to the homology of the Golgi apparata s of | - 
monads and other flagellates with 
peratug (kinetonucleus). It is "t that the 
der ‘space’ around the kinetonucleus, which oan 
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be stained intra-vitam and is therefore not an artefact, 
may correspond to the chromophobe substance. 
Graasé considers that the stigma of the euglenoids, 
which may or may not be coloured, re ts the 
parabasal apparatus. After reference to lipoid cell 
constituents believed to represent the Golgi apparatus 
in Opalina and Anoplophrya, a résumé is given of 
Nassonov’s work (1954-95) on the contractile vacuole 
of ciliates. Nassonov assumes that the permanent 
oamiophile membrane which surrounds the vabuole 
secretes the oamotically active subetance necessary 
to the working of the vacuole and pours it into the 
latter after each successive systole—a secretory 
activity which is com with that of Golgi bodies 
in the diano cells of Metaroa. Hoe Hie 
i & tus in relation to the con e 

i ints out that inv tions 

tea such as Bodo and ena 
and contractile vacuoles 





Prams AND Tera GRowrH.—Various theories 
have been advanced to lain the lack of tree growth 
on the prairies. Prof. J. E. Weaver, of the University 
of Nebraska, has re-examined the problem, and the 
results of his experimenta, as communicated to the 
American Association for the Advancement of Science, 
are summarised in a Daily Science News Bulletin issued 
by Science Service, Washington, D.C. His work in tree 
planting on densely vegetated prairie confirms the 
observations of other workers in the same fleld (see 
Ewing, Jour. of Zoology, vol. 12, No. 2, p. 288). e 
climatic prairie is overcrowded, and there is never 
enough water and soil nutriente for all species, and 
consequently the dense mat of vegetation makes the 
chances of the newoomer v r. Even when 
pin a atip 12 inches wide from which the sod 

been removed, trees make lrttle headway. After 
three yem Weaver found that the trees were only 
18 inches high, but with roots 7 feet deep and widely 
branched. None of the roota extended into the grass 
8od. luas scopi ns see but the 
were kept cut baok, giving the tree seedlings 
fail sunshine but not enough water. Here again 
moet of them were greatly dwarfed. In other rows 
the trees were left a@naided i their struggle with the 
Ses and only a few sickly specimens survived. 
; iia qu e vacca E Te for the trees, 
or the ting vigorous of the grasses caused 
greater overshadowing of the tree seedlings. 


Tus» Missmareper Froops.—A. study of the floods of 
1827 in the Mississippi basin is the subject of a recent 
memoir by Mr. H. C. Frankenfleld (Monthly Weather 
Review, Supplement No. 29). The lower jagippi 
floods, which were disastrous in the spring of 18327, 
are caused by a wide distribution of rains over the 
central plains. The waters of the Missouri River above 
the mouth of the Platte, and of the Mississippi above 
the mouth of the Wisconsin, do not materially add 
to the strength of the floods. In comparison with 1922, 
the previous year of great floods, there was little 
difference in the rainfall during January and February, 
but in 1927 there were heavy falls in April in the lower 
Arkansas valley, while a heavy fall in Ohio basin in 
the previous December contributed a good deal to the 
floods. The probability of such high waters occurring 
in the near future is not great, although the last great 
flood was only five years agg. At the same time, 
Mr. Frankenfleld believes that last s floods did 
not attain ee maximum. He oelculates the 
maximum | as follows, compared with the 1927 
level: Cairo, 58 ft. (1927), possible 66 ft.; Memphis, 
47 ft. (1927), possible 55 ft.; New Orleans, 27-5 ft. 
(1927), le 80 ft. At New Orleans the effect of 
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tides and winds may also be felt. The monograph 
contains full statistical data and is illustrated with 
rainfall and other maps. te 


' Tas Duorrracrion or ELEOTRONB.—[Ihe experi- 
ments of C. Davisson and L. H. Germer on the elastic 
reflections of electrons from a single orystal of nickel, 
which were the subject of co ndenoe in NATURE 
last year (April 27), are d in detail in the 
December number of the Physical Review. They are 
remarkable both for the complicated nature of the 
paratus and for the signi ce of the resulte. 
Tho experimental tube contained am elaborate piece 
of metal-work, consisting easentially of an ‘ electron 
gun,’ a nickel target, and a Faraday cylinder to collect 
the reflected electrons, and although the whole was 
maintained at a pressure which was probably leas 
than 10-* mm. mercury, the constituent parte were 
capable of movement which allowed the scattered 
electrons to be examined for distribution both m 
latitude and azimuth. Those electrons which lost 
little energy in the process behaved as if they were 
equivalent to pencils of radiation, except that it was 
necessary to suppose that the crystal was effectively 
contracted normal to ite surface by an amount 
depending on the speed of the particles. The corre- 
sponding wave-l agreed with those required by 
wave mechanics. It has also been found possible to 
deduce the structure of the adsorbed films of gas 
which are present when the Pr bese not scrupuloual 
clean, from the additional di pencils to whi 
they give rise, but it appears from a subsequent paper 
read by the authors at the December meeting of the 
American Physical Society that there is here some 
uncertainty in the interpretation of the resulta. 





GaxwA-RAYS FROM Potrassrom BALTS.—ln deter- 
minations of the residual radiation of his instruments 
in the Berlepech shaft at Stasafurt, Prof. Werner 
Kolhórster hag found an appreciable y-radiation from 
‘Hartealz’ (NaCl, pair id KCl) (Die Natur- 

? niue 


marian tae 18, 28; 19 Preliminary measure- 
mente with iron of mean thickness 8.75 am. gave & 
value of up — 0:10 cm.^!, so that the rays are er 
than those from radium C after fllteri through 4 om. 
lead, in which case are= 0:856 cm. (Kohlrausch). 
Further measurements with large quantities of sylvine 
yielded the following values of gp, for the thicknesses 
of iron given in b py are a 
= 0-85 am~! (8 to 16 mm), = 0-19 cm.~4 (16 to 60 mm.). 
The intensity of the radiation per gram of sylvine was 
equivalent to that from at least 10-4 gm. of radium, 
but separate measurements of the amount of radium 
in the sylvine showed that the radiation could not be 
attributed to radium contamination. The investiga- 
tion of the thorium content of sylvine is being carried 
out, but there seems little doubt #hat the y-radiation 
is due to potassium. The radiation is proportional to 
the potassium content, and its hardness suggeste the 
existence also of a very penetrating B-radiation, 
hitherto unknown, from potassium. The work is being 
continued, a niii and a also bn 
investi . ere appears to & y-rediation 
Wis. pase raid 

Aorrs Nrrrogen.—The November issue of the 
Journal of the Ohemical Society contains a further 
account by E. J. B. of.his investigations of 
active ni This ifleation of the element 
has been considered to be atomic, molecular and 
metastable, and triatomic by various workers, and 
a brief is given in the above paper of each 
of these views. It was that the luminous 
phenomena observed with active ni are due, 
not to the chemically active constituent, but to the 
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recombination of a small proportion of nitrogen atoms 
epe simultaneously, and Willdy has carried oub 


ur series of experimenta which support this view. 
e luminosity was destroyed both by heat and by an 
auxiliary electrical discharge, and it was found that 
chemically active nitrogen was still present. Willey 
considers that the non-luminous form of active nitrogen 
is probably a metastable diatomic or acetylenic mole- 
with a heat of formation of approximately 45,000 
MR a while the heat of formation of the 
atomic form is 200,000 to 250,000 cal./gm.-mol. 
These new views explain satisfactorily various ob- 
mune which previously appeared to be contre- 
otory. ^ 


Tus SuzgrAGca TENSION oF Liquip CARBON Droxrpxz. 

— The surface tension of liquid carbon dioxide has 
been determined by E. L. Quinn over the temperature 
range 25? to — 52-2°, and the resulta are given in the 
Journal of ths Amarican Chemical Sootety for November. 
The cap risé method was the only one that could 
be employed owing to the very high vapour. pressure 
of carbon diomde at ordinary temperatures. The 
capillary tube ‘was enclosed m a Pyrex tube of 1 am. 
diameter, the carbon dioxide being distilled in before 
ing off. The observations were corrected for the 
quantity of liquid in the meniscus and for the capillary 


effect of the narrow outer jacket. The surface. 


tension was then calculated, using ity values for 
the liquid obtained by Behn and Jenkin, and extra- 
polations of bs values for the vapour, an 
opran being derived for calculation of the density 
of the saturated vapour between 25° and 0°. From 
the surface tension results the internal preasure of 
liquid: carbon dioxide was calculated and found to be 
pbout the same as that of carbon tetrachloride, toluene, 
and chloroform, and hence, according to Hildebrand’s 
view of solubility, carbon dioxide probably resembles 
these liquids in rta solvent properties. 


ErscrurcAn DigrugBANORMS IN CABrme.— Very little 
progress has been made since Kelvin's time in ex- 
plaining the curious effects produced by sudden 
electrical and magnetic wtorms in the working of 
submarine cables. All these cables are wor 
an earth return circuit. Hence external disturbances 
can enter the circuit directly from the earth con- 
nexions. Some of these disturbances are doubtless 
due to ourrente in the earth caused by natural 
phenomena. Others are artificial and due to the 
working of other cables and to the earth currente 
caused by electric railways, tramways, and power 
stations. The cable companies give much more 
thought to methods of alleviating these~ disturbances 
in their lines than to detectmg the eauses of them. 
They have found that the best remedy is to make 
the earth connexién in d water at a depth of 
about 100 fathoms. This is done by i the 
earth connexion to & special core insulated mesde 
the cable and connected with the sheath at the 
desired earthing point. All the high speed Atlantic 
cables now use sea ‘earths’ at & suiteble distance 
from the end of the cable. The ining dis- 
turbances, when troublesome, can be swamped by 
increasing the current. etic storms, however, 
seem to act on the cable directly by induction. Very 
h gh voltages have been observed during these storms 
between the cable end ahd the earth. ork is quite 
impossible during a bad etic storm and the 
gable is earthed at both ends for protection. Fortu- 
nately, such storms are rare, and seldom last for 
more than a few hours. Not infrequently, however, 
after a severe storm, they recur for several days in 
succession. Kalvin thought that these storms would 
give splendid opportunities for scientific observation. 
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But as Mr. Hughes in his paper on submarine cable 
design, published in. the January number of ethe 
Journal of the Institution of Electrical Hngineers, pointa 





out, the cable ineers are then busy and have 
no time to take o ations and make ne acres 
of the disturbances. ' 


idly extending use for 
l the difficulizee that has 
to be overcome is to maintain the electrodes at a oon- 
stant distance notwithstanding the continuous 
alterations which oocur in the oirouit. These are 
mainly due to the alterations that occur during the 
melting period in the position of the iron and 

The liquid charge also bubbles and the elec en 
continually burn away. To oompensate for these 
changes the electrodes have to be continually moved. 
The efficiency of these furnaces and the time i 


required 
for each charge depress ra de the electrode 
regulating devices. ARG. for November, 
two types of regulator are described. The first method 
is the Leonard-Tirrel System. As these furnaces 
generally employ a three-phase arc, three direct 
current lifting motors are to move the electrodes. 
These motors are controlled in a way similar to that 
used to keep the voltage of an ae ieee alternator 
constant by means of a voltage regulator. In the 
second me hydraulic cylinders are emplo the 
preasure being controlled by means of væ. A 
water supply under a pressure of about four atmo- 
heres is i and, if necessary, this can be 
obtained from a special plant. Both these methods 
are found astisfactory in praotioe. The position of the 
electrodes can be bontrlied by hand at any distance 
from the furnace; they produce a constant current 
automatically, and in the event of a failure of the 
supply voltage both electrodes remain in a fixed 
position. 


Hanmonio Cunvgs.— Donkin's OR RE c de- 
signed and constructed in wood by Mr. A. E. Donkin 
in 1878, was presented by him in 1925 to the Science 
Museum, where it is ibited with the mathematical 
instruments, It is described in the Proceeds ry 
the Society, 1874, vol. 22, pp. 198-199. Pro : 
was much interested in the instrument, and 
at his suggestion Mr. Donkin had a similar instrament 
constructed by Messrs. Tisley and Spiller. This was 
exhibited at the Special Loan Collection at Bouth 
Kensington in 1876. The harmonic curves are drawn 
i Hag P MH MI Ur 
cylinder. By means of two eccentrics, simple har- 
monio motions are gi to the 
respectively, the relative number of vibrations bei 
variable by the use of change wheels. Since bo 
pen and cylmder move at once, the curve drawn shows 
the combination of the two motions. In the second 


used ‘in industry. The md rapidly stainless iron and 


edition (1884) of the book on acoustics written by his ` 


father, Prof. W. F. Donkin, previously Bavilian 
professor of astronomy at Oxford, Mr., Donkin added 
an article on compound harmonic curves Op EN 
illustrated by 21 examples of the curves wn by 
his instrument. Some of these curves are mcluded 
in a printed sheet of 15 curves now issued by him. 
Expressed in terms of musical intervals, the curves 
represent: simple tene, octave above, the two 
combined, fifth, fourth, major third, minor third, 
major tone, minor tone, sixth, semitone, ‘twelfth, 
comma, octave out of tune, twelfth out of tune. 
Copies of the sheet may be obtained at 2s. 6d. per 
dozen, free, from Mr. A. E. Donkm, 5 Sion 
Place, Bath. 


* 


&nd cylinder' 


. 
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. The N.P.L. Primary Standard of Mutual Inductance. 
UNSER the heading “British Scientific Gift to , shortly in the Collected Researches of the N.P.L. in* 


Japan," the Timss recently gave a brief account 
of & ceremony some fuller de of which may be of 
interest to readers of NATURE. An absolute standard 
of mutual inductance was constructed at the National 
Physical Laboratory. in 1907-8 from the designs of 
Mr. Albert Campbell. The standard was described 
soin Camp in 1912, and the value of the oo- 

ient of mutual inductance as found by calculation 
by him as 10017-88 microhenries. 

n the early part of 1914, Dr. Giebe, of the Reichs- 
anstalt, visited the National Physical Laboratory in 
order to make an inter-comparison of various stan- 
dards. The wax was dissolved off the 
standard inductance and the ooils remeasured. Some 
slight variations from the origi dimensions were 
observed, and the value of the mutual inductance 
coefficient when recalculated was found to be 10017-78 
miorohenries. ‘The coils were not rewaxed. 

In 1918 a similar standard, ordered by the o epee 
Government, was under construction ls 
Paul This was sent to the Laborato 
and measured with the view of the calculation of its 
coefficient. The work was delayed by the War, and 
in 1920 the grooves to hold the wire were recut in 
the De t and the standard 
completed and sent to Japan. It had only just 
arrived when it was destroyed by the earthquake of 
1923. Soon afterwards the Japanese Government 
placed an order for & new standard. It was then 

and the ion was welcomed by the 
Lord President of the Council, Lord Balfour, that the 
new standard should be constructed at the National 
Physical Laboratory, and presented by the Lord 
President to the Japanese Government as a token of 
sympathy for the loases sustained by the earthquake ; 


3 Bo soami 


CoxPABISON or Naw JAPANMmHm STANDARD WITH NATIOMAL 


PrystoaL LABORATORY BTANDAED. 























a paper by Messrs. Dye and Hartahorn of the Electricity 
Department of the Laboratory. Fig. 1 
is a reproduction of a photograph of the 
standard. The interest for physicista, 
however, lies in the fact that ita oon- 
struction has enabled a very careful com- - 
ison to be made of the values of the 
.P.L. standard since 1914. The recent 
resulta are pivani in the epee 
table taken from the paper m which the 
method of comparison is described. 
- It thus that the value of the 
N.P.L. stan in terms of the new 
Japanese standard of 1927 is 10017-86 


ooo 
SERERE 





Mean Value of N.P.L. Standard at 15° O., 10017-86 2H. 


this standard is the scientific gift referred to in the 
Times notice. 
A full deeoription of the standard will appear 


microhenries, In 1921 its value was 

found by Dr. Dye by comparison with 
the first Japanese standard to be 10017-83 micro- 
henries. As already stated, ite oeloulated value 
found in 1914 was 10017:78 microlfenries. 





Insulin and Synthalin. 


O elucidate the chemical constitution of a com- 
pound of the nature of insulin, two main lines 

of approach may be followed ; methods may be 
devised for the isolation of the aubstance i in a state of 
chemical ity, preferably, if le, in crystalline 
form, or problem may be from the opposite 
direction, by the synthesis of bodies poaseasing an 
insulin-like action, one of which may ultimately be 
found to be identical with insulin itself. In the follow- 
ing account, brief reference’ is made to certam of the 
investigations recently carried out with the view of 
determining the properties and constitution of 
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Porprioation OF INSULIN : CBREYSTALLINB INSULIN. 


Tn a series of publications, Abel and his collaborators 
have described methods by means of which solutions 
of insulin ma ge Set made to yield crystals of the active 
es oed method was first described by 

in the . Nat. Acad. Sci., vol. 12, p. 132 ; 
1926, and involved the use of à purified insulin as 
a starting-point. To obtain this purified insulin, 
material of a unitege of about 10-15 unite per mgm. 
was dissolved in weak acetio acid and precipitated by 
means of OF times’ the whole process repeated 
& number of times b dunno Mop. of 
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Inactive matter was removed. The material was then 
extracted in 90 per cent. phenol, the insulin i 
into solution, from which it was precipitated by the 
*ddition of a large.excess of water. The pyridine 
precipitation in acetic acid solution was then re 


several times, but with a sodium chloride precipitation 


between the first ahd second pyridine treatment. The 
metanet thua obtained EEEE 40 unita or more 
mgm., was ùsed as the ing-point for preparmg 
Pee mex Wd ae and EK elles Jour. 
B and Exper, Therap., vol. 25, p. 428 ; 1925). 
To & solution of the i material in acetic acid 
was added an acfdified solution of brucine, by means 
of which impurities were precipitated. By the 
danica of pyridine to mun solution of insulin, 
e compound was precipita largely in a crystalline 
I E ERES 
or by di ing in i h gen 
adding Boetio Seid to slight etant ent ra ert and 
ing aside for isation to take place. The 
Obtained were doubly refracting, and belonged 
to the rhombohedral division of the h system. 
4 More recently oo and his collaborators have 
eecribed a simpler method of obtaini cra’ 
J. J. Abel, E. °K. deiling, C. A. Rouiller, . K. 
and O. Wintersteiner, Jour. Pharmacol. and 
Raper. Therap., vol. 81, p. 65; 1927). The brucine 
method was applied directly to material of a unitage 
of 13 per mgm., ae eee ee Pu 
purification was found to be unnecessary. 
material now used gave o & slight precipitate 
the addition of the acidified brucine solution, but the 
addition of pyridine Brought down the impurities, 
together with some of the imsulin, provided the 
reaction was kept well to the acid side of the isoelectrio 
point of the latter. The addition of ammonia to the 
clear filtrate now brought down , or more 


ide to A 
doubly 


purified material, reference may be e to the work 
of Dodds and his collaborators (F. Dickens,- E. -C. 
Dodds, W. Lawson, and N. F. Biochem. 
Jour., vol. 21, p. 560; 1927). By entirely different 
methods from those used by Abel, these workers have 
Buooeeded in obtaming an insulin of a unitage of about 
‘sixty to the milligram, but they were unable to 
[o ise their product, using 's first method. 
The steps in the purification were as follows: the 
insuhln, m &queous solution, was precipitated by the 
addition of trichloracetio acid to $ per oent., leaving 
some of the impunties in solution. The been 
was dissolved in dilute hydrochloric acid and the 
potency again precipi this time by means of 
one-third saturation with sodium chloride. The 
pe Sere. was again dissolved, in slightly acid water 
at pH 40, and an dxalate-oxalic acid mixture of 
similar reaction added. After standing, the pre- 
cipitate was centri off, re-diasolved in dilute acid, 
ipitated as the picrate, and regenerated as the 
ydrochloride by Dudley's process, which consists in 
precipitating the h oride from an alcoholico 
pe oas acid solution of the piorate by means 
acetone. The purest material was prepared by 
the use of five oxalate precipitations. 
. Examination of the chemical properties of the 
products obtamed by these two groups of workers 
shows that they are of protein nature, thus confirming 
the conclusions of other investigators. The biuret, 
Millon's, Paüly's apd ninhydrin testa are positive and 


No. 3039, Vor. 121] 


the testa for kd topus negative: Molisch's test ia 
also negative. e nitrogen content 1 about 1% per 
cent. or somewhat less. Abel the formula 
CyH,,0,, N18. Dodda finds that the arginine, 
histidine, an ially the lysine fractions are lower 
in the more purified specimens of his material. The 
resulta obteined agree in general with those published 
by other workers, altho there are cies as 
regards the tages of the various fractions found 
onh lysis, and in some cases also aa to the preeence 
or 6 


liberati f h sulphide. His iments 
on Oo e. experimen 
that the amount of this 'labile' sulphur 
present was directly proportional to the potency of 
the icular sample under examination, the pro- 
portion of both total and ‘labile’ sulphur increasing 
with increase in . About one-third of the 
sulphur of the molecule appears to be liberated by 
the dilute alkali in the case of the crystalline pre- 
peretion. Dodds, however, states that there is no 
relationship between the sulphur oontent and the 
physiological activity, the former being the same in 
the purest as in relatively impure material. Whether 
the sulphur in the molecule plays a dominant róle in 
relation to the physiological activity, must, then, be 
I Eo etre WIE ode " - ee 
e investigations into the chemistry of i i 
a to indicate that it is either iteelf of the nature 
of a protein or, as extracted from the pancress, is 
"bise aseooi&ted with prose soe peep The fact 
t products of varying iological activity can 
be obtained seams to i the insulin ka Pr 
is of & simpler nature that of any of the oom- 
pounds hitherto prepared, but is associated with protein 
material of varymg amount and composition, depending 
upon the particular proceases of extraction puri- 
cation adopted. : 
BYNTHALIN. : 
thesis of certain compounds with an 
insulin- action has been described by Frank, 
Nothmann, and Wagner, one of which, ‘ synthalin,’ has 
been subjected to extensive clinical’ trial in'casea of 
diabetes mellitus. The starting-point of this work 
was the well-known observation that guanidine and 
its compounds produce, on injection into animala, 
symptoms resembling tetany in human beings, and 
even convulsions. e authors found that a dose of 
0-3 gm. kgm. body weight, mjected subcutaneously 
into & Send rabbit, muni convulsions, accom- 
panied by a fall in the blood sugar to 0:0385-0-06 par 
cent. (E. Frank, Naturwissenschaften, vol. 15, p. 213 
1827): the administration of ar or in can 
postpone the onset of the hypoglycamia, given with 
the guanidine; but once the canvulsions have oom- 
menoed, sugar cannot relieve them. Smaller doses 
producing no symptoms also cause no fall in blood 
Methyl and dimethylguanidine produce con- 
vulsions independently of,the blood sugar level: the 
&uthors therefore turned to a different A of 
idine compound, namely, agmatine, which was 
sawed frui herring-sperm by Kossel, but 
oan now be prepared synthetically by a process 
devised by Hap. tine is &miho-butylene- 
guanidine, and has the formula 


HN =O" CH, . CH, . CH, . CH,NH,, 
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In doses of 0-08 to 0:1 gm. per kem, body-weight, this 
compound produces a fall in the. bined -augas of 30 
per cent. without any obnoxious‘ symptoms: larger 
doses cause a primary hyperglyosmia, followed by a 
fall in the blood-sugar and convulsions. The next 
higher homologue of agmatine, amimo-pentylens- 
idine, has & more powerful hypoglycssmic action 
the former compound: 0-2 gm. per kgm. body- 
eus Mn cone? icu cape ias mos are 
i to those producen by insulm, which was not 
the case with the other compounds investigated. 
Further, both substances resernble insulin in that the 
symptoms can be relieved b inistering glucose. 

Synthalin is closely to the last two guanidine 
derivatives, being a diguanidy! derivative of a long 
chain aliphatio hydrocarbon, but the exact oon- 
stitution has not yeb been published. The toxic 
effecta have been still further dissociated from the 
h; yoswmio, doses as low as 0-008 gm. per kgm. 

y-weight peoduaing a definite decrease in the 
blood-sugar. applying these resulta to cases of 
human diabetes, Frank found that 20-25 mgm. 
constituted & suitable dose, and that up to 150 
could be given in the course of four days. Such a 
dosage resulted in the utilisation of 40-50 gm. of 
glucose, which would otherwise have bean excreted in 
the urine. If 125 cause the utilisation of 
160 Pino godes i ORE ae ee ivalent 
tol: gm. glucose, or, roug y, to one unit o insulin. 
Weight for weight, synthalin ia therefore considerably 
leas potent in causing & fall in the blood-sugar than 
the best samples of insulin. 

The use of synthalm has in ita favour the facta that 
it can exert ite action after oral administration, and 
that this action, although slower in onset than that 
of insulin, is much more prolonged : to 1te disadvantage 
is the fact that unpleasant-saymptoms may be pro- 
duced by it in many patients. The probable mode 
of action of the drug ae aoras ee ee ae 
of these symptoms. Workers at the National In- 
- stitute for Medical Research in London have found 
that synthalin only produces a decided fall in the 
blood in the normal animal in doeee which also 
exert & definitely toxic action on the liver (Lanci, 
vol. 2, p. 517; 1927). This effect on the liver pre- 
sumably ta in & depression of the new formation 
TE gondo a CUM BHO. po 
explams in part the unpleasant symptoms, of nausea, 
anorexia, eto., ently encountered in patients 
taking the ih d eme symptoms have been found 
by Continen observers to be mitigated by the 
administration of a bile salt derivative, sodium 
dehydrocholate, to stimulate bile secretion, durmg 
the period of action of the synthalin : the toxic effect 
of the latter on the liveris believed to be counteracted by 
the simultaneous increase in the activity of the organ. 


Pie edd from ita action on the liver, synthalm also 
erates the disappearance of gluoose from the 
circulation in the eviscerated spinal preparation, 
altHough the sugar vanishing is not’ laid down as 
glycogen in the muscles as is the case with maulin: 
moreover, large toxic doses of synthalin are necessary 
to demonstrate this effect. It therefore appears that 
the two main actions of insulin, depression of new 
formation of glucose.in the liver and accelerated 
metabolism of sugar present in the blood, are re- 
presented in the effect of synthalin, but the fate of 
the sugar cima pposritig which, in the case of insulin 
action, is partly laid down in the muscles as glycogen. 
and partly burnt to carbon dioxide and water, is not 
absolutely similar in the two cases. 

The clinical usefulness of the compound appears 
then to depend on how far ite insulin-like action can 
be dissociated from its toxic effeota: and this seems 
to occur to a different degree in different people. In 
Great Britain, the Medical Research Council has set 
on foot clinical investigations in & number of different 
centres, preliminary reporta of which have recently 
been published (Lancet, vol. 2,p. 517; 1927): the 
pene jonas cone D E. G. B. Calvert 
on the treatment ’of diabetes by the drug (ibid., p. 
649). The results of these investigations show con- 
clusively that ee is not a complete substitute 
for insulin. certain. ients, roe . one-third 
of the cases so far pane ae a efinitaly toxic 
effect, the symptoms suggesting intestinal irritation, 
although & hepatic element may also be present. In 
& certam n er it appears to be without action, but 
in others it enables the dosage of insulin to be reduced, 
anon vey rarely can ita use be abandoned 
altogether. It has more effect in reducing the 
giycosuria than in reducing the blood-sugar. 

The difficulties of estimating the value of synthalin, 
or that of any similar therapeutic agent, are con- 
siderable : ` thus, in a case in which synthalin has 
exerted a favourable influenoe, the patient may 
remain well, after withdrawal of the drug, on simple 
dieting alone; or if symptoms of gastro-intestinal 
irritation the scoompanying loss of 
Mi slate by reducing the food in may suffice -to 

uce the glycosuria and ameliorate some of the 
symptoms of the disease. Finally, since thalin 
ni e cde, ee a Cu pue oi 
a tly good resulta ma; due to & mild degree 
oi uis tori abb. 14 Wil came: onl time can 
disoloee ite real value even in the cases which appear 
to react successfully to it at the present moment. 

Synthalin, then, is not & s itute for insulin: 
ita real usefulness lies rather in the encouragement 
ita discovery brings to the further investigation 
of synthetic compounds having an insulin - like 
action. 

* 





The Control of 


“ Be ye ashamed, oh ye husbandmen ; howl, oh ye 
vinedressers, for the wheat and for the barley ; because 
the harvest of the fleld ts 1 . T haee smiten you 
with blasting and mildew. —Joxr i. 11 and Axos iv. 9. 
Pe ing the discussion between Sections K and 

on control of plant diseases, at the Leeds 

ing of the Britiah Association, Mra. N. L. Aleock 
chose above text, and ing lightly over the 
auperstitiona of the past regarding disease, she turned 
to the problem of control as seen to-day by the 
pathologist and ioulturalist. From the practical 
point of view, the full recognition of the import- 
&noe of plant diseases came with the epidemic of 
American gooseberry mildew. In 1905, Prof. Salmon, 
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Plant Diseases. 


of Wye Agricultural College, while Ireland alone of 
the British Isles was definitely affected by the disease, 
gave & clear warning of the need of legislative control 
of both American gooseberry mildew and of potato 
wart disease. In another direction the warning was 
spread in 1909 by Prof. Sommerville in. his references 
to the white pine blister rust, Oronartium ribicola, 
which he stated was still unknown in America, 
though it was to be feared that the day was not far 
distant when its footing in North America would be 
secured. To-day the losses in America due to this 
disease are ly reckoned as enormous. 

Neither the spread of American gooseberry mildew 
in Bntem, however, nor the rayages in American 
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foreste by pine blister rust, served to awaken fully 
the British people to the need of strict control. The 
full & came with the spread of wart disease, 
e which, tho described as a new malady of the 
potato in England by Prof. Potter and Mr. m 
1902, was not recognised as a menace to our food 
supplies until some years later. Happily, the leaeon 
hd bom partly. kained fiin Mi ar and havoo 
of mildew and blister rust, and legislation was 
initiated, at first haltingly, m an effort to devise rules 
for disease control, ter, ag experience widened, 
amendmenta followed and mildew was lessened 
penes The*credit for the decline of mildew may 
given to legislation, but it must not be forgotten 
that as m human infectious diseases, so also in plant 
diseases, there is probably an ebb and flow, not yet 
fully understood. 

At first little was heard of wart disease, though a 
further warning of the which it created was 
given by Prof. Salmon, but ita spread led in 1907 to 
the Destructive Insects and Diseases Act, which may 
be considered the first important step in legislation 
for the control of plant diseases, and Berved to bring 
the subject of.oontrolinto prominence. The establish- 
ment of inspectors to administer the control, and 
of mycologista and entomologists to recognise and 
to teach others to recognise plant pests, followed 


In 1000 a further landmark was reached with 
the discovery that oertain varieties of potato were 
immune’ to wart disease. With the work on this 
discovery the names of Mr. Gough and Mr. Snell will 
always be associated. Little is yet known as to the 
nature or degree of ce of this immunity, 
but so far the latter generally been maintained. 
Here feces have helped greatly, moe there is 
cause for the belief that immunity may be a Mendelian 
character which, through breeding, may yield in- 

crops of disease-resisting planta. But in 
this field of research there is still much to do before 
our crope are immune to disease, mature quickly, are 
hardy and produce acceptable fruit in abundance, and 
until the urties of success on these lines are 
assured, effort must be centred largely on the control 
of edges J disease. At the present moment the 
English pathological Service oconsista of three 
sections—ofiicial, inspectorate, and ici respect- 
ively—and comprises entomologists, myoologista, an 
administrative unit forming part of the Horticultural 
Division of the Ministry of Agriculture, the Ministry's 
inspectorate—all members of which have received 
traming in pathology—a corps of &dvisere—oonsisting: 
of an entomologist and a myoologist in each agri- 
cultural province—and research workers on both 
entomology and mycology, who are stationed at 
Rothamsted en: Station, Long Ashton 
Fruit Station, Bristol, the Imperial Coll of Science, 
London, the Fruit Station at East Malling, the Lee 
Valley Station, Cheshunt, the London ool of 
Tropical Medicine, and other institutions. 
or the full effectiveness of such a service the 
éonvinced and willing co-operation of the grower is 
an essential factor, for not only must the grower play 


of those who are to admmuster control must 
accurate and wide, and pbi Par "upra Thus, 
for example, in some parta o e spraying 
of Paice American gooseberry mildew 
with weabing a is cheap and effective; in other 
puro Scotland such spraying is harmful and 
ys all hope pf a crop. use of weights and 
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measures familiar to the grower, the need of clear 
and simple | in the exposition of the facta of 
the grower's problems, and moderation in policy in 
the ing of rules and p ees for the guidance 
of the grower, are vital to the.suoceesful co-operation 
of the wy de ie body and the producer. 

There is to t need of a full investigation 
of common Mery Piper ciam ; for wheat may bear 


bunt spores, flax-seed may the resting myoelium 
of COLON AUR liniei, oak both de pyande of 
Phoma betas and the sori of the rust Uromyces betas 
may be transmitted by the seed of the sugar-beet. 
At least some seventy common diseases are thus 
carried. On this b of control there ia much need 
for chemical with the view of the elimination 
of disease before the seed is sown. 

It may be considered fortunate that Great Britain 
Bee Oot ger Peek teed OT A duos Pinata ke 
epidemic, but in America theloas by wheat-rust slone is 
reckoned at not leas than 100,000,000 dollars. Never- 
theless, the constant and steady toll taken from our 
food resources is formidable and must amount annually 
to tens of thousands of pounds. It may, howéver, be 
held that the greatest available fleld for the exercise 
of control of disease lies in horticulture, for here the 
margin of profit is relatively broad, labour is adequate, 
there is no lack of interest on the part of the grower, 
and much good can be done. Here also is wide scope 
for the exercise of plant sanitation, for clean cultiva- 
tion, the destruction of diseased planta, the removal 
of weeds and moribund tissues, the destruction of 
refuse by fire. The incidence of disease may also be 
leasened by careful selection of site, while much may 
be gained by closer co-operation between growers and 
the staffs of our botanic gardens. Both for horti- 
culture and forestry the i rtance of nurseries calls 
for fuller recognition, for while in horticulture many 
diseases may be fought with reasonable hope of 
success in adult plante, to avoid disease in the nursery 
is better than to control it in later life. With forestry 
the matter of nursery control is more urgent, for in 
many casea there is little hope of disease control 
other than by the elimmation of the cause in the 
n itself. 

Dr. W. B. Brierley, who spoke from the 
view of iculture, dealt at length with the 
and apply of workers, the financing and 
laboratories, and the field and administrative services 
for research on disease control, and strongly 
the need for careful tion from pure to app 
researoh, without which the full integration of 
investigation could not be realised. In urging the 
claim for extended research foundations in our 
universities and for crop stations, he held that by 
the enlargement of such foundations and stations 
the work of control could now be best advanoed. 
There is still great need for eee gs deeming ny of 
knowledge ing the nature dangers of plant 
diseases, and held that by oral instruction to the 
grower, and by the wider use of clear and concise 
printed matter, disease control would be materially 

romoted. In his opinion there was, however, a 
that the training of plant pathologiste might 
remain a function of pure botany rather than become 
one of agriculture, and this he considered a matter 
for regret and correction. ` 

Miæ E. Welsford, who followed, spoke from her 
experience of the control of the diseases of the clove 
in ibar, and the need for improvements in 
the methods of cultivation and plant hygiene for all 
crops. In her experience the practical sides of healthy 

lant physiology were of greater importance in the 
Getting of disease than cures for while the latter 
would ever be essential, the primary duty of the plant 


in t of 
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pono ntust increasingly become the avoidanoe of 
brc y uring healthy growth for crops as & 
whole. 


R of the difficulties in control were referred to 
p Daniel Hall, who discussed the breeding of 
p t varieties immune to disease. In his opinion 
suoh breeding must be slow in securing satisfactory 
results, since the starting-point is immunity to known 
diseases in a few varieties which may still be prone to, 
and may be even more prone to, other diseases than 
they were before immunisation to one. He warned 
all who must deal with the practice of agriculture 
that progreas in one lina of control would not assure 
E. for arope as e whole, and that step by step 
blem must be probed until a sound knowledge 
of the effects of environment on immune Varieties 
has been attained. With a widened understandi 
of the advantages and defects of a known environmen 
for & known crop would come a surer foundation on 
which all oould co-operate in the elimination of 


Dr. Maloolm Wilson strengthened the plea of 
Sir Daniel Hall for the extended study of environment, 
and while laying emphasis on the need for fuller 
knowledge of the condition of individual ore at 
ier E SHOR; a eld That toe plaat patha ologist 
oould best be fitted for the practical work 
culture relating te this ure of diese Dy the fallat 

le training in both heelthy physiology and 


pethol 
Mr. W. A. Millard discussed the processes of green 
manuring sa prventie of scab on potatoes, and 
ents which threw t on the 
beneficial effects of of such treatment, 

Dr. W. G. Smith discussed the differences between 
the work of the adviser and that of the agricultural 
el aig &nd while admitting that the preeent 

of administration was advanced and en. 
iene he urged the need for the fuller study of 
t diseases on the Med for by suoh study the 
Borapitcationa of the of disease oould often 
be more fully aneda and approached than by 
other means, 

Prof. Link spoke of the close eligm between 
the problems of disease control m Britain and the 
United Btates of America, and stated that the work 





See ee ee ee 
inadequate xg ds pathol in pen 
botany. On the o Tand, heto paps sag aie 


in which improvements are indicated. i and in particular 
it must be assured that a closer relation is established 
between the research worker and the grower. “By 
such a relation the work of both the investigator and 
the grower would be aooelerated. 

In conclusion, Mr. Stoughton discussed the methods 
of propaganda against plant disease, and hasised 
the importance of the personal factor for both the 

arias aes r and the grower, by which investigation 
could stimulated on one and knowledge 
pao Nasi ae ed pra to the benefit of all concarned 
and aasurence of unbroken progress. on 

J. McL. T. 





—— 


University and Educational Intelligence. 


CaxBRIDGE.—Prof. A. Hutchinson, professor of 
Bones has been elected Master of Pembroke 

oge 
Sir Arthur Shipley, late Master of Christ's Colle 
left £5500 to Christ's College for the endowment of & 
fellowship, along with various other bequeeta, includ- 
ing some relics of Darwin. As we announced in our 
issue of Oct. 29, p. 640, parta of his hbrary are going 
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to the Molteno Institute of Parasitology, the Balfour 
Library, and the Cambridge Philosophical Society. 





. Tua Education Committee of the West Riding of 
Yorkshire announces in ite report for 1926-27 a new 
departure in regard to provision of education for the 
adolescent: the Cee E at Castleford of a 
* centre for social and physi pei a TAE AN at an 
estimated cost of £500. ine other ilar centres 
are to be established in the course of the years 1927— 
1880, under the direction of a juvepile organisations 
committee, representative of all the local organisations 

in sonia work amongst the young. Fifty-one 
soho tenable in universities were awarded in 
1920-27, the average value being £78 a year. The 
field of selection of candidates (now 250 annually) has 
been widened by the grant of ‘ continuation’ hose: 
shipe covering tuition, tra , and maintenance 
expenses of preparation for the ez School Certifi- 
sate examination. Eighty per cant. of the pupils 
above sixteen are scholarship holders. Seco 
school entrance scholarships were awarded to 2030 
out of 5-5 times that number of candidates. Technical 
exhibitions numbered $291. 


Tum Rockefeller Foundation has issued another, the 
ighth, series of “Methods and Problems of Medical 
cation.” Of the 87 articles in this series, 7 deal 
with British practice and institutions. Sir Lenthal 
Cheatle discusses  '' English : Practice, 
th Clinical Medi England. 
e of cine in 2 
oe ae surgical ‘ unita ' of 8t. Bartholomew's 
undc Does fuit Fraser and Prof. Gaak 
y. Details are given of the Electrocardio- 
graph Dep De Edinb Royal Infirmary, by 
W. T. Ritchie, and of the Department of Surgery, 
University of ERE by Prof. Wilkie. The new 
obstetric b Bir Geor Apo des poe is 
described b George Blacker Prof. Browne. 
The x articles mostly deal with special 
medical de ents of institutions in America and 
Europe, including a useful one on medical postgraduate 
work in Germany, by Prof. Curt Adam. The volume 
and cotta illustrated with photographs and pe 
ene useful information on staffing and 


Tae appointments to Ramsay fellowships in 
chemical science for this session, British, Dominion, 
and fo are practically completed. At the present 
time ten fell ipe are bei eld in the universities 
and colleges of Great Britein. The list of awards for 
the present seasion is aa follows, the institution selected. 
by the fellow for his research being given: British 

cHowships: Dr. R. F. Hunter, Topau College of 


Boienoe and Techno » London A. M. Taylor, 
University of Cambri Fellowship : Mr. 
James D. Fulton, Univ ity of chester; Oanadian 
Fellowship: Dr. W. H. es, Royal Institution, 
Condon Danish Fellowship: Miss A M. 
Unmack, University of Oxford; French F p: 


M. Robert le Guyon, University College, London ; 
Italian Fellowshé: Dr. Gastone Guzroni, T 
School of Mines, ndon ; Ji Fellowship 


Yohei Y. oabi, University College, Tandon: ; 
Spanish Fellowsh Senor Fernando Calvet, Uni- 
versity of inse d Swedish Pelowship: Mr. H. 
Liander, Universi College, London. The total 


value of the ann amount of the fellowships that 
is awarded is approximately £4000, of which about 
£8000 is provided by grants from Dominion and 
foreign sources. . . 
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Calendar of Customs and Festivals. 


February 1. . 

Sr. Barpazr.—Next to Bt. Patrick the most import- 
ant of the Irish saints, the patroness of arte and culture. 
She, with seven virgin companions, the first nuns 
in Ireland, founded a church which stood under an 
ancient oak on what is now the site of the city of 
Kildare. The popularity of the saint, as indicated 
by the uent use of Bridget as & Christian name, 
together with the survival of many pagan elements 
in relation to her, point to the pre-existence of & 
widely diffused and important cult. Her shrines are 
frequently aseociated with oak or ash gtoves, and she 
herself is connected with fire. This is shown by the 
story told by Giraldus Cambrensis of an ashless 
undying fire sacred to her, which was tended b 
twenty virgins in an enclosure taboo to men, as we 
by other of her attributes. 

Popular custom pointe to a connexion of Bt. Bridget 
with fertility. On Jan. 81, the eve of her feast, it 
was the custom in the Isle of Man to cut green rushes 
and, standing at the door, to invite the saint to enter 
as the rushes were strewn on the floor to make a bed 
or . The meaning of this practice is made 
clearer in the Western Isles of Sootland, where on 
the night of Feb. 1 & sheaf of oats was dressed in 
woman's clothes by the mistress and her maida, and 

laced in a basket with a stick bemde it while saying, 
‘ Bri'id is come, Bri'id is weloome.” In the morning, 
if the mark of the stick was found in the ashes, 16 
portended & pro us year. The custom of mak- 
ing rush crosses in honour of St. Bridget in associa- 
tion with a more or leas solemn feast, widespread 
in Ireland, has suggested a connexion with sun- 


worship. 

Like St. Agnes, St. Bridget, a virgin saint, has oome 
to be associated with fertility by a process of synthesis. 
Her cult has absorbed that of the goddess 
Brigid, goddess of fertility, of fire arid of the arts of 
Eak PN who is identified with the goddess Dann 
(Welsh Dén) of the Tuatha de Denaan. She was the 
moet important of the Celtio goddesses and belongs to 
that stage of Celtio religion when goddesses were more 
im oe aca In Gaul, Cesar equates her 
with Minerve. Britein she was the eponymous 
goddess of the Brigantes. One of her shrines was 
situated at Bath. 


February a. 

CANDLHMAS.— The Purification of the Virgi 
Mary,” also called '' Christ's Presentation " and the 
“ Holiday of St. Simeon." It is also known in the 
north of land as the “ Wives’ Feast.” 

The ceremony E d ak ate after childbirth, per- 
petuated in the *ahurehing of women,’ now, 
of course, & service of thankagiving, is a neoemsary 
accompaniment of the idea of taboo involved in the 
great crea of life, such as birth and death, in 
primitive th: t. Among most primitive peoples, 
women after dbirth are ed as unclean and 

us, and as such are subject to certain prohibi- 
tions. In Korea, for ae ket must veil them- 
selves from the sun for a i varying length 
according to their rank. ithe ananos Gay Te 
removed by various means; in the New Hebrides 
by washing in new coconut milk or by stroking the 
limbe with branches which remove the pollution. 
an the Malay Peninsula mother and are laid 
on & platform under which a brisk fire is lit, sometimes 
with fatal resulta. i 

The Church celebrated the feast by a solemn 
procession, in whigh candles were borne in procession. 
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According to some authorities, all candlea for use 
ing the year should have been blessed on that day. 
The o ance was continued in England up to the 
Reformation and was forbidden by statute in the 
der Edward VI. 
custom and name have been derived from 
Simeon’s of Christ aa ‘‘the Light of the World"; 
but ecclesiastical tradition is probably nearer the truth 
when it states that the ceremony was instituted because 
the on that day carried lighted candlea in 
honour of Pluto and ine or, according to 
another account, Mars and mother Februa—a 
fonction of Juno as presiding over the purification 
of women. In order to divert the Christian from 
these practices, it was enjoined on-all to carry 
candles in honour of the Virgm and Christ. The 
feast therefore ig eal rg the cult of male and 
female chthonic or fertility deities and was connected 
with the purifloation of women. It is significant that 
in Britain Bt. Bridget has come to be associated with 
Candlemas. 

In popular lore * on Candlemas Day throw candle 
and candle-stick away," gaid to mean that the use 
of tapers ab Vespers and Litanies which had continued 
through winter, now ceased until All Hallow Mass. 
It certamly marks a iod in & tradition older than 
the ecclesiastical. Candlemas Eve the Yule 
brand was kindled and allowed to burn until sunset, 
when it was quenched and set aside to light the 
Yule log in the next season. The distinctively 
Christmas decorative foliage, the roeemary, bay, ivy, 
holly, and mistletoe were taken down and replaced 
by the box. In the Scottish Highlands Bt. Bridget'a 
Day (Feb. 1, O.S.) waa the first day of spring. It 
was the custom in Scotland for school children to 
eo dvi the Cap npe on Oandiemas 

ay, the girl giving the most becoming king 
an een with certain privileges, such as asking for 
aw A EAT ae the remission of punishments 
over a certain péri It was also customary in some 
towns for a football match to be played. Both 
customs are significant in thia connexion. : 


February 3. 
Br. Bríism.—Bishop and me born at Sebaste, 
Armenia, martyred by  Agrioo A.D. 316. His 


legend records his fondness for and control over 
anmnals. At his command a wolf gave up a pig 
stolen from a poor woman. The woman brought 
the head and feet and a candle made of the pig’s fat 
to the saint when he was in prison. Henoe the custom 


of burning & candle to him for the animals of the 
household. He healed a youth dying through having 
swallowed a bone. Anyone in & state invoking 


the saint and commanding the bane to pase down or 
up in his name would be healed. Several Christian 
women were martyred with 8t. Blaise. When ordered 
to sacrifice to the heathen gods, they asked to be 
allowed to wash the idols that their offeri ight 
be the purer; but they threw them into a lake. 
This & customary ritual, otherwise consent 
would scarcely have been given so readily. 

Bt. Blaise waa tortured with a sharp comb like that 
of the wool-comber, and is oredited with having 
invented wool-oombing. He was, therefore, the 
princi in the prooeesion of the wool-combers 
of Bradford, which took plaoe on this day, Jason 
with the Golden Fleece being the next in importance. 
By folk etymology He is associated with a custom 
whereby country women making a holiday on his 
festival burnt the flax and distaff of any woman 
found working, and also with the hill-top fires it was 
customary to light m some parte of the country on 


this date. 
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í Du ] obtained in the oritacal treated brood, but these, from 
° Societies and Academies. Apan ental testa, seem to represent cases of somatic 
mduction, the plasm bein & apparently un-e 
Loxpon. -| affected. The effect is not of the type, 


Royal Society, Jan. 19.—E. S. Horning and A. H. K. 
Petrie: Enrymatic function of mitochondria in the 
germination of cereals. In the restmg stage of 
maize, wheat, and barley, mitochondria occur in the 
scutellum and endosperm. During germination they 
become numerous m the scutellum, and are secreted 
in large numbers from epithelial cells into adjacent 
starch-containing ocells of endos . "These secreted 
mitochondria aggregate round starch grains prior 
to their corrosion; as corrosion oommenoces the 
associated mitochondria seem to disappear. Through- 
out the period of endosperm depletion, mitochondri 
are thus secreted and migrate through the emptied 
cells to the zone of active hydrolyms, where they 
become associated with the starch grains. In 
isolated endosperms, mitochondria of intracellular 
origin effect starch hydrolysis and depletion ‘at a 
alower rate corresponding to their lesser numbers. 
There s no evidence for secretion of mitochondria 
from the aleurone layer or of depletion being affected 
by secretion of an enzyme thereon: 

S. Dickinson: E imente on the phymology and 
ponn of the smut fungi. No infection of oat or 

ley seedlings by pure cultures of smut fungi occurs 
when one gender (sex) is present; but when two 
genders are present, 90 per cent. mfeotion is obtained. 

P. H. H. Gray: Formation of indigotan from indol 
by sol bacteria. Oxidation of indol to indigotin can 
be effected by bacteria. Two new species have been 
s 1 sg alpen ete d edis ML 
1n solution cultures and on agar m ; um 
globerulum produces very small amounta, on 
media only. A new species of Micrococcus can 
produce crystals on indol agar. Indol doe not act 
88 & source of energy; of the carbon compounds 
tested, glycerol appears most readily to act as energy- 
source to the oxidation. Bacterial: numbers and 
amount of indigotin produced increase with higher 
ratios of carbon to nitrogen.’ Indol 1s oxidised only 
by young growing cultures, and can be oxidised in 
the absence of other nitro compounds; it de- 
presses multiiphoation of b è 

R. A. Fisher: Triplet children in Great Britain 
and Ireland. Results of measurements, and of 
genealogical inquiriee on three years’ data from 
recipients of the Royal Bounty, are given. Six 
physical measurements taken on 117 children show 
correlation between pairs of unlike sex oonformable 
with that obtained by the author from Lauterbach’s 
measurements on twins, and with that between adult 
brothers and sisters. Pars of like sex are more 
highly correlated, the results being well fitted by the 
supposition that about 54 per oent. of the surviving 
like-sex pairs are monozygotio in origin, and that 
these’ have a correlation 0-94. Relationship data 
confirm paternal mfluence, and sex distribution of 
related twins strongly suggests that this is confined 
to causation of di-embryony. If maternal influence 
conditions both dizygotiam and di-embryony, the 
slightly higher values obtained from theee and other 
data for maternal mfluence indicate that di-embryony 
is the more strongly inherited phenomenon. 

J. W. H. Harrison : A further induction of melani 
in the lepidopterous insect, Seenia bilunaria Esp. 
and its inheritance. By administering food oon- 
taming manganese chloride to a strain of Selenta 
btlunoria, known by the use of adequate controls 
to be free from heritable melanism, melanio insects 
have been developed. This melanism is inherited 
as & Mendelian recessive. Certain mosaics were 
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but rather illustrates a new evolution principle, 
that heritable variations may be indu by means 
of the food supphed. The metal seems to be the 
active agent. 

J. W. H. Harrison: Induced changes in the pig- 
mentation of the pups of the butterfly, Pieris naps L. 
and ther inheritance. The pups of Pieris naps, 
when developed from larve exposed at the critical 
time to lights of different colours, are influenced in 
ther pigmentation, lke those of their congeners 
Prerts , and P. ropa. As Durken and 
Brecher found in the case of P. brassica, the green 

M colour, acquired under the influence of orange 
i t, is inherited. 

F. G. Gregory: The differential effect of the ions 
of three-salt solutions on the growth of potato planta 
in sand culture. A method of statistical analysis 
is developed enabling assesament of the effect of 
single ions on growth of planta in oulture solution 
consisting of a mixture of salts, and has been applied 
to data published by E. 8. Johnston. The kations 
in the solution have for each relative ionic concentre- 
tion (ionic peepee & greater effect than any of 
the anions : 

Sir Kenneth Goadby: Bacterial proteins: presence 
of alcohol-soluble proteins in bacteria. By a method, 
shown to produce minunum on protem con- 
stituents, an aloohol-soluble protein, having many of 
the characters of the similar proteins of cereal seeds, 
has been extracted from Streptococci, Staphylococa, 
Bacilli Hoffmann, typhosus, coli com., paracoloides, and 
Micrococcus catarrhalis. The Molisch-reacting sub- 
stance seems to form an important constituent of 
bacterial structure. 

F. W. R. Brambell: Development and morphology 
of the gonads of the mouse. (Part 2.) The paper 
deals with 64 animals irradiated during pregnancy or 
lactation. Degenerative changes in corpora lutes start 
at the same age in the sterile as in the normal ovary. 
They proceed slowly, and the old corpora lutea become 
Boney permanent components of the sterile ovary. 

is is attributed to absence of competition with 
maturing follicles and new oorpore lutea. 

R. C. Punnett: Linkage groups and chromosome 
number in Lathyrus. A fundamental irament 
of the chromosome heredity-theory is that the 
number of linkage groups and oharacters showing 
independent assortment in a 1e8 sbould not 
exceed the haploid number of mosomes. This 
holds good for the only species—Drosophila—hitherto 
tested adequately. li/xperiments over twenty years 
and involving 19 characters have*shown that m & 
plant also (Lathyrus odoraius) the number of linkage 
groups and charactera showing independent assort- 
ment is 7, the same as the haploid number of chromo- 
somes in this species. 

.S. Ochoa: Action of guanidins on the melano- 

hores of the akin of Rana temporaria. The guanidm 

drochlorides cause contraction of skin melano- 
phores in frogs. This 18 a direct action, either on 
the melanophores or the nerve endings in them. 
Calcium salta antagonise the effect, as they do.man. 
of the other effects. It ıs probable that Collip’s 
anol bigs hormone also antagonisee the action of 


E. J. Maskell: Experimental researches on vege- 
table assimilation and respiration. (Parts 17 and 
18.) In cherry-laurel leaves, at limiting conoehtra- 
tiong but under constani li , there i8 marked 
diurnal rhythm of apparent assimflation, falling to 
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very low valuee at night and rising in morning. At 
&ny point in the diurnal march, assimilation can 
ebe increased by i i carbon dioxide up to 
the limit set by the light-intensity used. Diurnal 
rhythm of aseimilation is due to a rhythm of stomatal 
opening. At small opening, assimilation rate is 
appronimataly proportional to porometer rate; as 
e stomata open and the porometer rate increases, 
the assimilation rate approaches asymptotically to a 
level détermined by non-stomatel remstances in the 
diffusion path of the carbon dioxide. 


PARIB. 


Academy of Sciences, Dec. 19.—4A. Lacroix: The 
“hyperalkaline quartaferous rhyolites and trachytes, 
with reference to those of Korea.—P., Villard: The 
law of absorption of the X-rays by matter. The total 
absorption coefficient is as the sum of two 
terms, a diffusion coefficient taken as independent of 
the wave-length and the true absorption coefficient, 
OM (Bragg and Pierce). O is conmdered as a function 
of the wave-length O,$(X), and from a study of the 
experimental curve d= (A) ib is recognised as a 
Bjerknes resonance curve, and a formula id developed 
based on this view. The calculated and 
figures for rino are compared.—Gabriel Bertrand and 
Jules Labarre: The acetolysis of marmooelluloee. 
The preparation of new tetramannohologide 
and pentamannoholoside. sugars were 
d by the controlled acetylation of mannocellulose 
by a mixture of sulphuric acid and acetic anhydride, 
the acetates being afterwards i by alcoholic 
Poen and the potassium removed as perchlorate. 
ila of their chemical and physical properties are 
Eu Mathias: Magnetic measurements in the 
-Pyrénées, Gers, and  Haute-Garonne.—8BSir 
Ernest Rutherford was elected a foreign associate in 
the place of the late C. Walcott, and Joseph Auclarr, 
correspondant for the section of mechanics in succession 
to Torres Quevedo, elected foreign aseocigte.— André 
Weil: Arithmetic on an algebraic curve.—Paul 
Mentré: The projective displacements of two plane 
pensila with a common t line.—Lainé: The 
equations 8 —f(z, y, s, p, q) which are of the first class. 
—Paul Flamant: The development of a linear trans- 
mutation rn series of powers of the finite differentiation. 
, —jJ. Favard: The normal meromorph functions of 
the group of translationg.—Henri Milloux : The theory 
of integral functions of finite order.—Georges Valiron : 
Some properties of integral functions.—A. Véronnet: 
The evolution of the figures of equilibrium of & 
heterogeneous fluid mass. The unpossibility of a 
breaking up.—Belzecki: A oase of critical velocities 
in the movements of a locomotive on rails.—G. 
Rougier: Obserwations of the third satellite of 
Jupiter. A drawing of the spot on the third satellite, 
previously seen by Antoniadi, is given. From 
observations of this t it w concluded that the 
period of rotation of the satellite equals ite time of 
revolution round Jupiter.—A. Levêque: An attempt 
at an approximate theory of the transmismon of heat 
convection in a circular indrical tube through 
which is flowing a real fiuid in turbulent motion.— 
Cordonnier and Guinchant: Inductrve capacity in 
the gaseous state. The results of measurements of 
thirty -three gases and vapours are given, and their 
relationship with the refractive indices and chemical 
constitution discuased.—Rouelle : The demultiplier of 
i E dns frequency.—-Georges Déjardin : Spectra 
of phosphorus for different degrees of ionisation. The 
discharge the variations observed in righ 
i leads to the separation o e 
qharacteristic of*the different degrees of ionisation 
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of the phosphorus atom. The whole of the resulte 


obtained may serve as a Seer RUE fof the 
Mei ae of the classification outlined by Mn 
and Bowen. The presence in the photographs a 
large number of new lines shows the spectrum 
of phosphorus is still imperfectly known, particularly 
in the ultra-violet, below 2700 A.—Georges Simon: 
Superposition fringes between two half-silvered plates 
formed by media of different refractive indices:— 
Pierre Leroux : Study of the pleochroiam of tourmaline. 
—E. Brylinski: e velocity of the earth. The 
author holds that the results obtained by A. Piccard 
and E. Stahel on the Rigi in September 1927, do not 
disprove Miller's resulta——Edmond Bayle, Henri 
George, Augustin Mache: The identification of works 
of art. The finger-print of the artist placed on some 
pert of the work been pro as a remedy 
against a forged signature on pictures and other 
works of art; but it is pointed out that this would 
be insuffioent, since the finger-print could be copied 
by photomechanical methods. e method 
as more trustworthy is a combination of photography 
and radi phy.—A. Dauvillier: An X-ray tube 
with an effective wave-| of 8 Angstrom units. 
The important feature of the tube proposed, & 
detailed description of which is given, is & window 
of very thin cellophane, 0-02 mm. thick, 20 6q. om. 
surface, with a support of metallic gauxe.—Henrl 
“Belliot: An attempt at the interpretation of the 
phenomena of photographic inversion and solarisation. 
—W. H. Keesom and M. Wolfke: Two different 
liquid states of helium. In a series of measurements 
of the -dieleotrio constant of liquid helium, ‘with 
diminishing temperatures, at a certain temperature 
this constant undergoes a sudden change. Earlier 
observations have gi similar indications based an 
the variation with the temperature of denmty, specific 
heat, latent heat of evaporation and surface tension. 
The change from one state to the other takes plao 
when the pressure of saturated helram vapour is 
about 38 mm. of m .—B. Bogitch: Some 
Roper of electrolytic nickel. Measurements of 
ees, density, and velocity of solution in hydro- 
chlorio &cid are given for specimens of nickel of 
varying d: of urity. Analyses of the samples 
are appended : loke bought as electrolytic 1s not 
necessarily pure.— René Delaplace : ay, of the 
, obtamed by cracking oul, for lighting for coast 
Pao Anir of original oa refi gas and 
reaidue after rectification of hquid are given.—l. N. 
Longinescu: A new additive property of liquids.— 
A. Colani: Study of the uranyl nitrate— 
alkaline nitrate—water at 25° C.—R. Locquin and 
R. Heilmann: The mechaniam of the oxidation of 
the lines. The basic compounds isolated 
included the pyrazol corresponding to the-pyrazoline 
oxidised, azines and pyrazolme compounds of the 
same molecular weight as the arunea.—L. Palfray and 
Mile. Th. Duboc: I, 8, 4, Metaxylenol and some of 
ita derrvatives.— Albert Kirrmann: The reactions of 
the s-bromaldehydee. Besides normal aldehyde re- 
actions, other reactions are obtained suggesting an 
acid bromide. I+ is shown that with a-bromenanthol 
there is no tautomeriam, and a probable explanation 
of the abnormal reactions is —W. pos 
and B. Dolgof: The catalytic isi Jiu 2 
oxytriphenylcarbinolandp-oxydipheny sthanounder 
pressure The first gbep in the reduction of p-oxytri- 
phenylearbinol (catalyst nickel, 80 to 100 
atmospheres) is p-oxytriphenylmethane and 50 per 
cent. of this decomposes into phenol and diphenyl- 
methane at 220° C., and preasure 100 atmospheres. 
The remamder is converted nearly quantitatively into 
tricyclohexylmethane.—J ames Chappuis and A. Pignot: 
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-4e compression of town gas. Town gas may contain 
«m lesto 4 per cent. of oxygen, and at ordinary 
RS cA Experiments s derbai pass iE 

ts are wing 

«i mixtures of compressed to 
-Q io 200 kgm., ue nobi le if they contain 
æ than 10 per cent. of oxygen.—R. Lantz and A. 
ahl: The action of the primary amines on nitroso- 
aaphthoL——Robert Gibrat: The focal structure of 
«ectic bodies.—M. E. Denaeyer and Jacques Bourcart: 
16 chemical obmposition of the lavas of 
ntral Bahara (Jacques Bourcat Expedition, 1 
123).—Plerre Bonnet: The characters of the south 
anscaucesian olmal.—Henri Schoeller : The 
nbrunais layer and the outaide edge of the Brian- 
nnais layer, traced from France into 8witzerland.— 
aul Fallot: The geology of the region of Antequera 
ndalusia).—J. Thoulet : The double oceanic circula- 
1n and the abymal volcanio columns.—M. and Mme. 

Chauchard: The variations in salinity of estuaries 
<casured $^ situ by the electrical condadivity- 
arcel Mascré: The action of some fixing reagents 

4 the nucleus of the plant cell—A. Maige: Obeerva- 
ms on the phenomena of chloroplastogenesis and 
astidal regression in the cotyledons of various 
guminosew.—A. Gulllermond: The cytology of 
e Nema r&.—A. de Puymaly : A fixed Spi 
xennial and multiplying by layering.—M. Bridel and 
lle. M. Desmarest; A method the ex- 
ection from the oil cake of bitter almonds of 


n omde Gey in)and emulain.—E. Carriére 
-4d Brunet: Contribution to the study of grape Pm 
L—G. Guittonneau: The influence of sulphur an 


«o products of ita solvation in the soil on nitrification. 
-J. Legendre: The battle between mosquitoes by 
«o larval concurrence between zoophiles and andro- 
oilea— Maurice Azéma: The excretion in vitro of 
ethylene blue by the renal vescicles of an adcidian.— 
douard Fischer: The relation between the reducing 
ower of sea water and the distribution of the 
cganisms of the coast lme.—Chevey, L. Roule, and 
ile. Verrier: The in ion of the movement of 
almon up rivers by the reduction of the amount of 
wssolved o in the water course. If the dissolved 
TE O ae ee ee oe per litre, salmon. 
not ascend. Salmon appear to be more sensitive 
« this respect than other flah.— René Fabre and 
'enri Simonnet: Contribution to the physiological 
udy of glutathione by the method of ion. 
-P. Delauney: The biochemical synthems of 8-5, 
scomosali La ae An attempt at the syn- 
1esis of 8-3-5-diohloroealicylglucoside. —Marcel Labbé, 
oubeau, and F.-Nepreux: The influence of niokel 
ad cobalt on the h io action of insulin 
m the rabbit.—G. Lavier: The structure of the 
-rabasal body in trypanosomes.—Mme. Phisalir: 
roperties of the serum of snakes belonging to the 
«nus Ooluber.—Daniel Florentin: The com on 
M the air of the streets of Paris. A series of deter- 
mations of the proportions of carbon monoxide and 
ioxide. The amount of impurity diminishes rapidly 
3 the height above the ground increases.—P. Lassa- 
Miére : biological and therapeutic effects of the 
srosity of blisters.—]ules Amar: Mass action and 
ital defence. 
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' Culture and Chemistry. 


RITICISM is an art to which Prof. H. E. 

^ Armstrong, as is well known, has given some 
attention. The opportunity occurring on the 
occasion of his lecture before the Royal Society 
of Arts on “ Marcelin Berthelot and Synthetic 
Chemistry "—2 full report appears in the Journal 
of the Society of Deo. 30—for the exercise of that 
faculty, was employed, in thé maih, in a manner 
such as cannot fail to arouse appreciation. As Sir 
William Pope, who opened the subsequent dis- 
cussion, remarked, it would have been an easy 
enough task merely to give an account of Berthelot’s 
life and of his manifold scientific activities, but to 
present a picture which should indicate how that 
work fitted in with the great scheme of progress 
and led to the present situation was an entirely 
different matter. That such a picture should be 
presented by one who has lived through that great 
epoch and has himself taken part in many of the 
big movements to which he necessarily referred, 
invested the discourse with a special degree of 
importance. 

So much has been said and written in recent 
months in praise of the undoubtedly tremendous 
influence of that master-mind on the progress of 
scientific thought and achievement, that one may 
be forgiven for welcoming the oondiment of 
informed, if sometimes mordant, criticism and 
analysis. It is evident that Prof. Armstrong still 
has no, use for our modern system of chemical 
education—e system which we all freely admit to 
be far from perfect, but scarcely to be jettisoned 
on that account. We do not read original literature. 
We do not strive to shape our style on that of our 
forefathers. Indeed, we are losing the conception 
of culture in that domain, he says. There is, we 
submit, no lack to-day of either genius or philo- 
sophy. ‘True, there may be more ' pottering ' than 
yesterday, but may not that be ascribed to a 
greater abundance of potential potterers, perhaps 
even more than'to the “present low level of 
academic impotence " 1 

We should do well, moreover, not to ignore the 
fact that the outward and visible signs of scientiflo 
culture, no leas than of social culture, change with 
the times; they cannot be unaffected by the 
evolution of socialism (with a small ‘s’) from indi- 
vidualiam. More and more, too, such is the 
luxuriant growth in the garden of knowledge, one 
is consciously or unoónsciously influenced by a 
mass-effect rather than by an individual plant, how- 
ever venerable. In sasessing the real importance 
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of Prof. Armstrong’s justifiable complaint, one 
may perhaps be permitted to take passing note 
ef the other extreme of the matter, and to be 
reminded that there must be a modicum of truth 
in Mr. Stephen Leacock’s amusing confession : 
“ Pd like to take a large stone and write on it in 
very plain writing— The classics are only primitive 
literature. They belong to the same class as 
primitive machinery and primitive music and 
primitive medicine,’ and then throw it through the 
windows of a University and hide behind & fence 
to see the professors buzz |” : 

However, to return to the main theme of Prof. 
Armstrong’s discourse, namely, Berthelot’s pioneer- 
ing labours at the foundations of our amazing 
modern edifice of synthetic chemistry. His multi- 
tude of thermochemical investigations was con- 
sidered leas worthy: “ .. . he ceased to be a 
constructive artist ; grasping the thermometer, he 
became a thermalist . . . the slave of physical 
measurement.” His work on biological problems 
and on chemical changes of importance to agricul- 
ture received leas praise, although not quite so 
little as agricultural research of to-day.  Berthelot/a 
work in this subject “. . . shows him once more, 
in the main, as a ohemist with undeveloped 
biological feeling." But in another field “it is 
clear that he set out upon his upward journey 
advisedly, bearing & banner inscribed with the 
device then entirely strange—‘ Organic Synthesis’”’; 
alcohol, mustard oil, methane, acetylene, benzene, 
naphthalene, and anthracene were among the 
numerous compounds which were synthesised for 
the first time, and the idea of ‘vital force’ 
behind organic chemistry was disposed of for 
ever. 

The very sucoces of Berthelot’s syntheses, sug- 
gesting that man may make all things, has done 
muoh,we are told, to hasten a debacle. To-day there 
is an “insensate desire’ abroad to synthesise and 
manufacture ev . Prof. Armstrong becomes 
quite indignant at the idea of eating ‘‘ margarine 
. . . ‘improved’ with the aid of advitants from 
the livers of animals all and sundry.” Berthelot, 
he declares, has given manufacturing ohemiste 
enough to do for some time to come without 
interfering with our food. In the discussion at 
the close of the lecture, however, Mr. Robert Mond 
put forward & point of view which might well be 
emphasised from the educational side: that in 
ghemistry one can check one’s own errors, and 
that chemistry qua chemistry may therefore be 
made the best tool for moral trainmg that we 
possess. - i 
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Keeping Abreast—Som 
Physicists. 

(1) Radioaktivitat. Von Prof. Dr.§ 
Prof. Dr. Egon Schweidler. Z 
und teilweise umgearbeitete A 
(Leipzig und Berlin: B. G. Teu 
36 gold marks. 

(2) Thermtonic Phenomena. By Eugène Bloch. 
Translated by J. R. Clarke. Pp. viii+145. 
(London: Methuen and Co., Ltd. 1927.) 
78. 6d. net. M 

(3) Dielectric Phenomena: Electrical Discharges in 
Gases. By 8. Whitehead. Edited with a Preface 
by E. B. Wedmore. Published for the British 
Electrical and Allied Industries Research Associa- 
tion, being Reference L/T 22. Pp.176. (London: 
Ernest Benn, Ltd., 1927.) 165. net. 

(4) Institut International de Physique Solvay. Oon- 
ducitbhilité électrique des méiaur et problèmes 
connezes. Rapporte et discussions du quatrième 

. Conseil de Physique tenu à Bruxelles du 24 au 
29 avril 1924 sous les auspices de l'Institut Inter- 
national de Physique Solvay. Pp. vili+368. 
(Paris : Gauthier-Villars et Cie, 1927.) 60 francs. 

VERY physicist must at some time or other 
have felt some sympathy with the sugges- 

tion, coming in the first place from an ecolesiastical 
source, that research laboratories should take a 
compulsory vacation of some ten years or so, in 
order that a breathing space might be given in 
which it would be possible to assimilate the vast 
accumulation of knowledge of the past few years, 
and to consider its bearings and implications not 
only in science but also in philosophy. In fact, 
with the slight and obvious reservation that nothing 
in the bill should be regarded as applying to one’s 
own laboratory, a measure on such lines would 
undoubtedly meet with considerable support. It 
is pretty certain that no one in the future will be 
able to know the whale of physics, as it was poasible 
to know it twenty or thirty years ago, or to keep in 
touch with all its developments even to the extent 
of reading, at first hand, the original memoirs in 
which the new work is described. At the same 
time, the actions and reactions of different branches 
of the subject upon each other are as close as, or 
closer than ever. 

The problem is & serious one for the university 
teacher. It is absurd that a student of physics 
should go out from the university without some 
knowledge of the developments of his subject dur- 
ing the last ten or twenty years, and yet one searches 
in vain through the standard ourriculum for some- 
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thing which can safely be scrapped. The problem 
for the research worker, who has leas time for read- 
ing than the student, is equally vital. He knows 
that some new discovery in some widely different 
branch of the subject may illuminate his own 
problems, and yet if he attempts to read all the 
journals which pour out from the press, he will 
. certainly have little time for experimental work. 
Some large commercial laboratories, we believe, 
maintain a member whose sole duty is to digest 
this mass of material and to distribute the nutri- 
ment to the partioular parte of the body politic 
where it is most appropriate. Most of us, however, 
belong to lees highly developed organisms, where 
functional differentiation has not been carried so 
far. We must buy our food predigested if possible, 
and we are very grateful if some specialist, with a 
reasonable gift for clear exposition, will spare 
sufficient of his time to tell us what is going on in 
the partigular part of the subject which he has 
made his own. Text-books and monographs must 
play an ever-increasing part in the diasemination of 
knowledge in physics, and the author of a really 
good book of this kind has earned the gratitude of 
his fellow-workers. 

(1) Meyer and Schweidler’s “ Radioaktivität, 
which was first published in 1916, established itself 
as the standard book on this subject from the 
moment when it became generally available. After 
a lapse of rather more than ten years we welcome 
it again in ite second edition. The very large 
amount of new material which it contains makes it 
practically a new work. The authors record that 
the number of entries in the author index has 
increased from 749 to 1561, and the number of 
papers cited from 2460 to 4380. It is clear from 
these figures that a prodigious amount of new work 
has had to be incorporated in the volume in order 
to bring it once more up-to-date, and no worker 
in the subject can afford to remain ignorant of this 
accumulation of new facts and data. 

It may be said at once that the authors have 
done their work well. They have a talent for 
selecting the vital part of the work which they 
describe, and for giving the essence of it in a form 
which is concise without being obscure. The 
numerical data are unusually full, and above all, 
the book is excellently documented, so that the 
worker has no difficulty in tracing any piece of 
information to ite source, and go obtaining further 
details if he requires them. The publishers, too, 
have played their part well. The printing is exoel- 
lent, and the paper so good that although many of 
the diagrams are very amall, they are quite clear. 
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The book is one which all workers in the subjeot 
will need to consult and moet of them will wish to 
possess. . 

(2) Eugène Blooh’s ‘‘ Thermionio Phenomena ” is 
already well known in ite French drees. Many of 
us have been grateful, in the past few years, for the 
very valuable series of “ Conférences-Rapporta,” 
of which the book in ita original form was one, and 
M. Bloch’s account of this rapidly growing and 


important subject is quite up to thb high standard 


of the series. Messrs. Methuen and Co. now provide 
us with an English translation, whioh studente who 
&re unable to read the original will be very glad to 
possess. The account of thermionio phenomena in 
this volume is neither so complete nor eo detailed 
as Meyer and Schweidler’s treatise on radioactivity, 
but it is an excellent introduction (probably the 
best we have) to the subjeot. There are fairly 
numerous references to the original documenta, and 
Mr. J. R. Clarke, who has translated the work 
into very readable English, has thoughtfully pro- 
vided two indexes, which were wanting in the 


(3) “ Dielectric Phenomena ” is a book of quite 
a new kind, though we may see more of its type in 
the future. It might almost be described as a 
phenomenon in itself. Published on behalf of the 
British Electrical and Allied Industries Research 
Association, its object is not only to give but also 
to seek information. The problem of insulation 
and insulators is beooming very oritical nowadays. 
Plans for distributing electrical energy throughout 
the length and breadth of the land by & network 
of high-tension wires are now reaching maturity, 
and both for ita safety and its efficiency the scheme 
must look to ite insulators. Again, both in pure 
research and in medical work, there is a demand 
for higher and still higher voltages. The 100,000 
volt apparatus which was practically standard in 
radiological departments a few years ago, is being 


“replaced by seta capable of producing 200,000 volta, 


and there is no suggestion that’ the demand for 
‘volta’ has reached ita limits. Here, again, insula- 
tion is the vital problem. 

The British Electrical and Allied Industries 
Research Association is clearly very much alive to 
the situation, and to the very unsatisfactory nature 
of our present knowledge of the subject. Mr. 
Whitehead, on behalf of the Association, has made, 
in this volume, & critical résumé of what is already 
known, or surmised on the subject, and one can 
only agree with his conclusion that there is scope 
for much more work, both- experimental and 
theoretical. ` 
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Although our knowledge is admittedly very im- 
perfect, Mr. Whitehead has succeeded in bringing 
etogether quite an important mass of date, much of 
it from periodicals which are not usually consulted 
by the physicist, and anyone interested either in 
insulation or in high tension discharge (for the book 
is mainly concerned with what happens when an 
insulator, and in particular & gaseous insulator, 
breaks down) will find here most of what there is 
to be known on the subject. This is, we believe, the 
first occasion on which a-research aasociation has 
published one of ita précis for the benefit of scientific 
workers generally. Let us hope that they will reap 
a harvest of new discoveries. a? 
(4) It is no disparagement to the authors of the 
volumes just reviewed to say that the most interest- 
ing has been reserved until last. Text-books and 
monographs are our necessary ‘ bread and butter’ 
in these days; the reporta of the triennial Solvay 
' Conferences are real ‘jam.’ It is not so much the 
possession as the pursuit of knowledge which 
fascinates us; and the best written historias can- 
not rouse in us the same lively interest as & daily 
paper at a time when great eventa are afoot. In 
these Solvay reporte we have, as it were, knowledge 
in the making; we can watch the interplay of 
experiment and hypothesis; and can even, as 
uninvited guests, enjoy the fun of speculating as 
to which, if any, of the numerous suggestions put 
forward by the eminent physicista present will 
prove to be nearest to the mark. The subject of 
the present report, “ The Electrical Conductivity 
of Metals,” lends itself particularly to this game, 
for there is scarcely any part of theoretical physics 
in which there is more uncertainty. Prof. Lorentz 
invites us to consider the electrons in the metal as 
constituting a perfect gas. Prof. Lindemann prefers 
to regard them as a perfect solid, and puta up a 
vigorous defence for his hypothesis. Prof. Bridg- 
man, in a very excellent résumé of the subject, 
invites us to consider some dozen other theories, 
which have been mooted from time to time, besides 
suggesting a new one of his own. It is all very 
exciting, and excellent reading. 

We. should be wrong, however, if we left the 
impression that the volume was all ‘jam.’ Like 
its predecessors, this Solvay report contains some 
of the best summaries which we have of the present 
state of knowledge in the subjects with whioh it 
deals. In addition to Prof. Bridgman’s report, 
.which hes already been mentioned, we have a very 
illuminating account by Prof. Lorentz of the applica- 
tion of the electron theory to metals, a paper by 

. Dr. Rosenhain qn the internal structure of alloys, 
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and an account written by the late Prof. Kamerlingh 
Onnes of his work on supra-conductors. . 

The mention, of the name of this great pioneer, 
whose death we had to deplore some time ago, 
brings me to the one complaint which I have to 
urge. The present volume does not record the pro- 
ceedings of the conference held last year, but of ita 
predeoéBsor of 1924. Even admitting that the 
work of editing a volume of this kind is not light, 
and that it is not the easiest of tasks to extract 
corrected proofs from distinguished men, the 
interval of three years between the meeting of a 
conference and the publication of ite report seems 
unnecessarily long. It would be a real benefit to 
science if these reports, which are always looked 
forward to eagerly, could be published at any rate - 
within twelve months of the date of the conference. 
It says much for the quality of the work contained 
in the present volume that it has lost so little 
interest by the unfortunate delay. 

J. A. CROWTHER. 








Nature of Cytoplasmic Inclusions. 
Symbionticiem and the Origin of Species. By Prof. 

Ivan E. Wallin. Pp. xi + 171 +4 plates. 

(London: Baillitre,, Tindall and Cox, 1927.) 

135. 6d. net. 

T is now at least eight years sinoe there have 

been any flutterings in the cytological dove- 
cot. Everyone had settled down to a cell con- 
taining a nucleus with chromosomes, karyoplasm, 
karyosome, and plasmosome, and a cytoplasm with 
centrosome, Golgi bodies, and mitochondria. If 
there were malcontents, they had been silenoed 
by the shock effect of the vast and ever-increasing 
international literature on the cytoplasmic inolu- 
sions. In the field concerned with the intra-nuolear 
bodies, the chromosomes have attained respecta- 
bility even in the views of those physiologists 
who cannot understand such a simple thing as 
the chromosome theory. 

Now in this last year there have been ripples 
in the hitherto calm waters. First, there hasbeen 
the re-blooming of the Merseyside cytological 
plant, under the care of Prof. Charles Walker, who, 
to the admiration of several chemists and at least 
one palmontologist, has, so to speak, demonstrated, 
with the aid of a tin of condensed milk and some 
water, that there is no such thing as a cow (Proc. 
Roy. Soc., vol. 101, B, 712). Becondly, Dr. Parat 
has discovered that Golgi, Cajal, Rio Hortega, 
E. B. Wilson, Da Fano, Ludford, Bowen, Hirschler, 
Hyman, Doncaster, Voinov, Nassonow, and many 
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other oytologiste and histologists, have mistaken 
mitochondrial bodies ('lepidosomes ") for the true 
Golgi bodies; and that Dr. Parat’s veritable cell 
vacuole ia the true Golgi apparatus; and we have 
the word of the distinguished human anatomist, 
Dr. Woollard (“Recent Advances in Anatomy ’’), 
that Dr. Parat is correct | 

Lastly, we note the issue of the book under 
review. Dr. Wallin, professor of anatomy in the 
University of Colorado School of Medicine, does not 
ory ‘artefact’ at us, as does Prof. C. Walker, nor 
does he mention the ‘ vacuome ' of Parat especially 
—he merely asks us to believe that the mito- 
chondria (and the ‘Golgi bodies possibly also, being 
modified mitochondria) are bacteria (‘ symbiotes ’). 
The origin of species has taken place largely 
owing to the activity of these bacterial symbiotes, 
and the process is called ‘ symbionticism,’ a new 
and horrid word. Dr. Wallin, unlike Dr. Walker, 
is prepared and ready to allow us any cytoplasmic 
inclusions we like, just so long as we do not forget 
that they are bacteria. He does not mind whether 
Golgi’s Golgi apparatus is the real Golgi apparatus, 
or whether Dr. Parat’s rival Golgi apparatus is the 
real Golgi apparatus. 

Seriously, however, Dr. Wallin finds that mito- 
chondria may be minute spheres or rods (like 
bacteria), may stain in fuchsin and such dyes 
(like bacteria), may divide by binary fission (like 
bacteria), may grow on media (like bacteria), and, 
finally, that all stages in the establishment of 
“symbionticism ' may be found in such organs as 
cockroach eggs, plant roote, and cephalopod light 
organs, to mention but a few. ‘Symbionticism ' 
ia the key, according to Dr. Wallin, to the diversity 
of animal life. 

Now it may be said at once that it is not easy to 
get a definition of a bacterium which would not 
equally well apply to a mitochondrion—at least 
the reviewer has not met the bacteriologist who 
could give a satisfactory and discriminating 

_definition. This is the strength of Dr. Wallin’s 
position. On the other hand, it is possible for the 
cytologist to give & definition of a mitochondrion 
which may exolude all bacteria. For example—a 
mitochondrion is a minute gheathlees intra-cellular 
body never containing chromatinic particles, and 
capable of fusing with other mitochondria to form 
structures such as the uninterrupted tail of a sper- 
matozoon. 

Now, Dobell showed years “ago that in large 
bacteria chromatic particles exist. No mito- 
chondria large or small ever contain such particles. 
Then, too, no bacteria are known to fuse into a 
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mass to form one long structure, like a sperm tail 
sheath. Dr. Wallin will find that the field of 
spermatogenesis alone will provide facta which 
make his position untenable. We believe that 
the case he makes for the growth of mitochondria 
on nutrient media is unsatisfactory, though even 
if the evidence had been complete, this would not 
convince the reviewer that mitochondria are 
necessarily bacteria. 

The similarity between the techniques for stain- 
ing bacteria and Golgi bodies and mitochondria 
can be admitted if at the same time it be pointed 
out to Dr. Wallin that there never was & case 
where the two types of structures (symbiotic or 
parasitic bacteria and mitochondria) could not be 
differentiated easily by ourrent techniques. No 
one has ever described any sort of sheath on 
mitochondria, and the latter are more fragile than 
the general run of bacteria. The similarity in 
size and shape between bacteria and mitochondria 
means little. The case Dr. Wallin tries to make 
for a similarity of chemical constitution between 
bacteria and mitochondria is completely uncon- 
vincing. J. BRoNTÉ GATENSY. 








The Activated Sludge Process of 
Sewage Treatment. 


The Activated Sludge Process. By Arthur J. 
Martin. (Reconstructive Technical Series.) Pp. 
xiv +415 +37 plates. (London: Macdonald and 
Evans, 1927.) 30s. net. : 


HIS book.may be described as an amplification 

and bringing up-to-date of the paper read by 

Mr. Martin before the Institution of Civil Engineers 

& few years ago, in which he brought together 

established facts and results contained in a great 

number of scattered papers dealing with the subject 
of the activated sludge process. 

Chap. i. details the early work on the forced 
aeration of filters and various methods of aeration 
of sewage in tanks, including the Lawrence and 
Fowler experiments. Chap. ii is concerned with 
the experimenta of Arden and Lockett, many 
extensive extracta being given from the papers by 
these workers. Full-sized working unite at With- 
ington and Davyhulme are described in Chap. iii, 
with drawings and photographs, analyses, and useful 
data respecting air consumption and volume of 
sewage treated. 

The diffused air system is fully dealt with in 
Chap. iv., & number of British works being fully 
described, with plans and sections: a good-photo- 
graph is given in this chapter, showing an aerial 

El 
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chapters are devoted to the subject of mechanical 
agitation, the Sheffield, simplex, spiral flow, and 
others being deacribed at gome length. 

A short chapter—Chap. viii —records the pro- 
gress the process has made in England, as shown 
in the annual reporte of the Ministry of Health, 
whilst the next chapter deals with the process in 
America and Canada, the Milwaukee, Chicago, 
Houston, Indlanapole, and other plante being 
fully described and illustrated with plans and 
photographs. 

Chaps. x. and xi. deal respectively with the 
theory and the requirements of the prooess, and it 
may be questioned whether, all things considered, 
these two chapters would not come in more suit- 
ably at an earlier stage. In Chap. x. the sensitive- 
ness of the process to changes ın the character of 
the sewage, as, for example, those brought about 
by influxes of certain trade wastes, is emphasised. 
In the latter chapter, the easential requirements of 
the process, namely, oxygen, suitably conditioned 
sludge, and effective circulation of the sludge and 
liquid, are carefully described, frequent quotations 
from various well-known authorities being made. 

Chaps. xii. to xiv are concerned with need for 
preliminary treatment, alternative modes of work- 
ing, and diffusers; whilst Chap. xv. deals with the 
important question of design of tanks, the Clifford 
inlet being described and illustrated The next 
three chapters treat of air compression, loss of 
pressure in air mains, and appliances for mechanical 
agitation. Power required for agitation receives 
notice in a short chapter (xix.) of three pages. 

The rather controversial question of comparison 
of methods of agitation has eleven pages devoted to 
it in Chap. x., the advantages and drawbacks of 
various methods being carefully discussed. The 
author states that the air-blowing method, being 
first in the field, has naturally received more atten- 
tion than mechanical agitation. 

Chap. xx. contains eleven pages descriptive af a 
combination of methods, Imhoff's Essen-Relling- 
hausen experiments on the use of diffused air in 
conjunction with mechanical agitation being de- 
soribed and illustrated, together with the Kettwig 
submerged contact aerator, in which the uerator 
consists of brushwood, air being supplied by a 
moving pipe. 

Chaps xxii. and xxvi. deal with position and out- 
look, cost of process, reduction of cost of process, 
factors affecting cost of power, and possible lines 
of advance. 

The bugbear of sludge disposal is very fully and 
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usefully discussed in Chap. xxvii., 34 pages being 
given to this moat important question. The apthor 
pointe out that the bulk of activated sludge—owing 
to its high water-content—is frequently more than 
1 per oent., and sometimes as great as 6 per cent. of 
that of the sewage from which it originates. He 
considera that if it is found practicable to apply 
activated sludge direct to land in ita wet state, one 
of the chief obstacles to the adoption of this process 
of sewage treatment will have been removed. 

The final short chapter of six pages deals with 
latest developments in the process. Six appendices 
follow, and an exceptionally complete, useful, and 
well-arranged bibliography relating to the literature 
of the activated sludge proceas. 

A list of authors cited and a comprehensive index 
complete the book. 

The book is well written and illustrated, and the 
printing is good. The author may fairly claim to 
have accomplished what he set out to achieve, 
namely, '' to present the leading opinions on both 
sides, and so far as possible, in the words of those 
responsible for them." The labour involved in 
bringing together in readable form the salient facts 
and features of the activated sludge process from 
the voluminous literature relating thereto must 
have been considerable, and Mr. Martin’s book 
should prove most useful to engineers and others 
interested in sewage treatment. 

G. BERTRAM KERSHAW. 





A Ruthless Republic. 


The Life of the White Ant. By Maurice Maeterlinck. 
Translated by Alfred Sutro Pp. 213. (London. 
George Allen and Unwin, Ltd., 1927.) 6s. net. 


J“ taking up any work on natural history by 

Maurice Maeterlinck, we know that we may 
expect to find a pioturesque compilation of facte 
for the most part well authenticated, recounted in 
an agreeable style, and diversified by comments of 
a moralising character which, though not alwaya 
convincing, are generally not without interest. 
'The present book is in these respects true to type. 
The author has been to the best sources for his 
facts; his philosophical deductions bear the im- 
preas of a mind which, if somewhat unoritical in 
method, is yet sound in its estimate of the import- 
anoe of human life and destiny. ] 

The systematica of the remarkable group of 
insects bere dealt with are but lightly touched upon. 
The reader will find nothing to replace the treat- 
ment of morphological detail which is the concern 
of ordinary text-books. It is the constitution, 
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economy, and polity of the termitarium, the extra- 
ordinary differentiation of the various descendants 
of a single pair, the pitiless subordination of the 
apparent well-being of the individual to that af the 
community, that principally engage the author’s 
attention. A matter of which he treats at consider- 
able length is the symbiotic relation between ter- 
mites and their intestinal protozoa, the recognition 
of which we owe to the recent investigations of 
L. R. Cleveland. 

The architecture of the common habitation is 
briefly described, and sketches are given of the 
distinctive characters and behaviour of the workers, 
soldiers, and royal couple. But the author's specu- 
lations on the origin and development of the various 
instinota that combine to make up the life of the 
termite society are vitiated by his persistent at- 
tempts to attribute foresight and intelligence to ite 
constituent members. The key to the problem is 
to be found, no doubt, in the comparison of the more 
or leas advanced stages of elaboration reached by 
the development of different species, under the 
influence of natural selection. Considerations of 
this sort, however, do not appeal to M. Maeterlinck, 
who appears to prefer to have recourse to the sup- 
posed “intelligence and will” of the termites. 
Thus, on the subject of their nutrition he asks, 
“ Why not recognise that they may themselves 
have found it more convenient, preferable, to 
install digestive protozoa in their own bodies, so 
as to be able to give up vegetable mould and eat 
whatever they choose 1 " Then again, in reference 
to the mushroom-cultivating species, he says : 

“ The termites must have noticed that such mush- 
rooms provided a far richer, more certain and more 
directly assimilable food than vegetable mould or 
waste wood, and possessed the additional advantage 
of helping them to get rid of the embarrassing 
es whose weight was becoming 80 oppressive. 

enoeforward they proceeded systematically to 
cultivate these oryptogams." 

It.is true that M. Maeterlinok adds, “‘ Evidently, 
or at least probably, all this is due merely to 
chance”’; but his reference in the same passage 
to the method of cultivation in the neighbourhood 
of Paris shows that his attribution of conscious 
ingenuity and method to the termite is deliberate 
and intentional. It seems, in fact, from this place 
and from many allusions to the anima mundi, that 
he would not be disinclined to apply to the ‘ white 
anta’ what Vergil says about the bees : 


ue haeo exemple seoüti 


“his quidam signis a 
vinee mentis et haustus 


ease apibus partem 
&etherios dixere.” i 
í F. A. D. 
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An Introduction to the Scientific Study of the Soil. * 
By Prof. Norman M. Comber. Pp. 192. (London: 
Edward Arnold and Co., 1927.) 7s. 6d. net. 


THR dee advance in our knowledge of soil physics 
and chemistry during recent years has ascom- 
panied by a flood of literature which renders it 
increasingly difficult for any worker to obtain a 
comprehensive view of the subject without the 
expenditure of undue time and labour. Prof. 
Comber is therefore the more to be congratulated, 
in that he has succeeded in P cecus] the salient 
& way b 


features of the subject in su at not onl 
studente (for whom the book is primarily intended) 
but also advanced research workers will find’ much 


illumination and assistance therefrom. His ex- 
position is masterly, a few words conveying the 
essentials of each point without burdening the 
reader with details, which can be found when 
necessary in the original papers, to which an 
adequate bibliography is provided. One striking 
feature is the simple explanation of common 
henomens whioh are not pum thought about, as, 
or example, why seeds fail to grow 1f planted too 
deeply. 

After dealing briefly with the relations between 
the soil and the plant, the origin and development 
of different soils are descri under the headi 
“soil genetics," and then the components an 
attributes of soils are treated individually in more 
detail. This leads ùp to an account of various 
bases of soil classification, from the agricultural 
and the scientific viewpoints, special attention 
being given to the work of the Russian school of 
investigators and to the United States work on soil 
profiles. Various experimental methods for com- 
parison of the effect of different types of soil tregt- 
ment in the laboratory and the field are outlined, 
with indications of their relative value. An un- 
usual feature is introduced in the form of practical 
suggestions to the student as to the best methods 
of utilising the literature of the subject, a matter 
which seems simple at first un but is apt to 
involve the inexperienoed in a welter of information 
which obscures the end sought. This book, with 
ita clarity of concentration of a complicated subject, 
should prove of the utmost value to all who are 
working on the soil, whether fromethe biological, 
chemical, or physical point of view. 


The ion of Electric Currenis in T 
and Telegraph Conductors. By Prof. J. A. 
Fleming. Fourth edition, revised and extended. 
Pp. xv +422. (London: Constable and Co., 
Ltd., 1927.) 21s. net. 


Tun addition of a new chapter to this book has 
greatly increased ite usefulness.. The enormous 
Mi ordin in the deaign and manufacture of 
submarine cables, and the advances made in the 
construction of telephone and telegtaph cables, 
make some account of them essential to the 
student. The use of powdered iron instead of iron 
wire in the cores of ' loading’ coils pas practically 
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eliminated eddy current loss without lowering 
appreciably the permeability of the core. The 
extension of the usefulness of the cable by means 
of ‘phantom’ cirouits can only be obtained by 
almost perfect balancing of the various circuits. 
It was discovered in American research laboratories 
that an alloy of nickel and iron containing more 
than 30 per cent. of nickel has remarkable magnetic 
A MUS Permalloy has a composition of nearly 

per cent. of nickel and 20 per cent. of iron. At 
vanishingly amall magnetising forces permalloy 
may have a permeability of 13,000, hin fe more 
than thirty times as large as that of the best soft 
iron. Permalloy may even be saturated when sub- 
jected to the earth’s magnetic field. 

It ia found that when & submarine cable is suit- 
ably covered with permalloy tape, the speed of 
transmission of the m can be increased ten 
times. A brief mention is made of the structure 
and mode of using thermionic repeaters, the use of 
which has greatly increased the range of telephony 
and tly reduced the cost of the conductors. 
The development of carrier wave multiple telephony 
is also described. By its means several independent 
conversations can be conducted simultaneously on 
one line. It is satisfactory to note that practically 
all these inventions are the immediate outcome of 
the application of theory To the student especi- 
ally this book will be of great value. 


Die seltenen Erden vom Siand punkte des Atombaues. 
Von Prof. Dr Georg v. Hevesy. (Struktur der 
Materie in Einzeldarstellungen, herausgegeben 
von M. Born und J. Franck, Ties 5. Pp. viii + 
140 (Berlin: Julius Springer, 1927.) 9 gold 
marka. 

Tux discovery by Johann Gadolin in 1794 of the 

mineral sadokat opened up a new and difficult 

field of investigation, which has had an important 
bearing on the theory of &tomio structure. The 
problem of fitting the rare-earth elementa into the 

riodio system was only partly solved when 

Moseley's work revealed the total number as well as 

the positions of members of the oluster. Hevesy 

shows how Bohr’s theory of atomic structure pro- 
vides a kev to their mysterious behaviour, and the 
well-known fact that, chemically, yttrium lies in the 
midst of its higher homologues becomes intelligible ; 
for whilst the valency-electrons of tervalent lan- 
thanum are nbre remote from the nucleus than 
those of yttrium,and are therefore lees firmly bound, 
other conditions prevail in higher members, where 
v&lenoy-eleatrona lie at a deeper quantum level. 
Amongst other physical properties the para- 
magnetism of ions is discussed at length, and is 
shown to exist only where the distribution of 
valency-electrons is anomalous, but the latter are 
unusually deep-seated between cerium and lutecium. 
This is held to account both for chemical similarities 
and chemical irregularities in the cluster. Now 
since no satisfactory data are as yet available of 
ionisation potentials with which to judge the firm- 
neas with which these electrons are held, one has 
to draw conclusions from the molecular volumes 
of analogouse compounds. Though apparently 
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irregular, the results are in agreement with the 
requirements of Bohr’s distribution. Thus q steep 
rise in value in passing from scandium to lanthanum 
is followed by a gentle fall from lanthanum to 
lutecium. 

The second part contains a useful account of the 
chemical properties of compounds and concludes 
with a historical survey of the subject. 


Directing Alental Energy. By Dr. Francis Aveling. 
Pp. x+276. (London: University of London 
Press, Ltd., 1927.) 8s. 6d. net. 


Tuis is a pou constructed book. The author 
seeks to show how we may economise our expendi- 
ture of energy, of which we poaseas only a limited 
stock, as a partial solution of the problem ‘ How to 
make the most out of life’; as if a conscientious 
application of the proverbial injunction ‘to take 
care of the pence’ were an important secret of 
happiness. Yet, fundamentally, Dr. Aveling is 
more concerned with the problem of spending 
wisely than with the rather negative emphasis on 
economy and on the avoidance of waste from which 
he starts. 

The title and the introduction suggest a much 
more profound and philosophical treatise than the 
author has given us. Consequently, in parte, the 
treatment seems somewhat inadequate; some of 
the topics, especially those on industriel and 
vocational peychology, are dealt with too broadly 
for a work of this kind. Dr. Aveling, however, 
sees unity in the diversity of our daily life and 
invokes the laws of energy to explain it. Even 
such & spontaneous expression of human impulses 
as is found in play is regarded as having ite * why 
and wherefore ' in the constancy of human energy. 
The book ıs decidedly interesting. though the 
authors thesis will not be acceptable to all 


psychologists. 


Mexican Architecture of the Vice-Regal Period. By 
Walter H. Kilbam. Pp. 223 +84 plates. (New 
York and London: Longmans, Green and Co., 
Ltd., 1927.) 21s. net. 


Hispano-AMERICAN architecture is not likely to be 
& subject with which very many European readers 
are familiar. It is, however, well worth study, on 
account of its innate beauty and form. Its period 
of development extends from the middle of the 
sixteenth century to the beginning of the nine- 
teenth, when Spanish domination came to an end. 
Mexican architecture in ita main lines followed that 
of Spain at a time when the Renaissance style was 
developing in the mother country. It presents, 
however, & course of independent development of 
ita own, which comes out in many features, but 
especially in the use of colo tiles. Of its 
peculiarities, many are due to the employment of 
native workmen, Indians, who themselves had an 
architectural tradition behind them, and con. 
siderable artistic*taste of their own. It is this 
which gives Spanish-American architecture an 
individual interest as a subject of study. Mr. 
Kilbam's informative sketch of ita history is clear 
in its description and exceedingly well illustrated. 
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Letters to the Editor. 


e 
[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
oan he underiake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NaTURE. No notice 1a taken 
of anonymous communications. | 


The Nature and Function of Golgi Bodies. 


Ix view of Prof. Charles Walker's letter in NATURE 
of Jan. 31 on the nature and function of Golgi 
bodies, haps I may be allowed to summarise, 
briefly, the reagona why most cytologists have come to 
regard the Golgi apparatus as & definite cytoplasmic 
structure : : 

(1) The Golgi apparatus can be seen in certain 
living cells, for example, spermatocytes of Helix 
(Platner, Murray). 

(2) A tivo picture of the apparatus oan be 
obtained by the a and oamic methods (Cajal and 
Kopsch, and their numerous modifications); elso a 
Negative picture results when good cytoplasmic 
fixatives are employed. Anyone can prove this by 
trying the osmio and silver methods with cella of the 
ye ymus, or pancreas of the mouse, and comparing 
the results with material fixed in osmic acid, and 
counterstamed with 8 plasma stain. In suitable 
oamie preparations the mitochondria can also be 
counterstamed, and then appear the same as in the 
living cell, 30 the argument that cell structure has 
been distorted by the technique is untenable. It has 
been shown by Karpova that the Golgi bodies in the 
spermatocyte of Helix can be stained with Sudan III. 
after the bichromate treatment of Ciaccio, and 
Weiner has been able to demonstrate the apparatus 
by the same method ın epithelial cells of the intestine. 

(3) The Golgi apparatus has a characteristic form 
in different types of cells; for example, in moat 
neurones it is & network, while in fibroblasts it forms 
a coop cluster around the sphere. 

(4) It has bean shown by & large number of workers 
(see the reviews of Bowen, Anat. Rec., vol. 32, 1926, 
and Jacobs, Ergeb. d. Biol., vol. 2, 1927) that there is 
a definite correlation between the form of the Golgi 
apparatus and the funotional activity of the 
Thus the form of the apparatus varies during secretory 
activity m gland cells. In neurones it ıs altered as 
the result of injury (Cajal, Penfleld); while phos- 
phorus poisoning induces well-marked changes in 
cells of the pancreas (Cowdry). During gametogenesis, 
also, 16 undergoes characteristio changes (Gatenby, 
Bowen, Brambell). 

(5) The secretion granules of gland cells arise in 
relationship with tbe Golgi apparatus. Nassonov 
and Makarov have shown that acid dyes such as 
trypan blue when injected subcutaneously collect 
1n hver and kidney cells ın that part of the cytoplasm 
where the Golg: apparatus is aituated. The droplets 
of dye accumulate, therefore, in the region of the 
Golgi apparatus, go the apparatus cannot be a mere 
condensation of lipoids around droplets as Walker has 


M erga 

rof. Walker's argument is based upon a fallacy, 
that things which look alike are necessarily the same. 
Every elementary student of physiology knows that 
models can be set up to imitate amosboid movement, 
cell division, and growth (artificial osmotic membrane 
experiments), while cell-lke structures with nuclei 
can be imitated with gelatine solutions. Does this 
disprove the reality of these vital phenomena ? 
Sinoe Prof. Walker has produced artifloial structures, 
which he says look like Golgi bodies, this no more 
dwproves the existence of the Golgi apparatus in 
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living cells than the production of artificial cells 
with nuclei disproves the reality of cell structure. 
Prof. Walker's work seems rather to confirm the view 
held by most cytologists that the Golgi apparatus 16 
of a lipoidal nature. 





R. J. Lvpronp. 
of the Imperial Cancer 
esearch Fund, 
8-11 Queen Square, London, W.C.1, 
Jan. 21. 


Laborato 





The Spectrum of the Corona. 


A CORRESPONDENCE, which may be important, has 
been found between the ‘ unknown’ spectral lines of 
the solar corona and the spectrum of argon. Jt has 
been found posaible to connect about two-thirds of 
the coronal lines given by Campbell and Moore with 
the argon lines and terms in Meisaner’s recent investiga- 
tion. 

There are 18 lines directly identifled. The linea in 
the argon spectrum immediately before and after the 
selected one are, in each ease, well removed from the 
selected line, compared to the discrepancy between 
the coronal and the argon wave-numbers. Jn any 
case this latter discrepancy 13 within the accuracy to 
which the coronal lines are known. 

Space does not permit of giving the complete tables, 
but a few typical examples will be quoted : 

The average disagreement is 2 wave number; the 
maximum is 5 (allowed only in the cases where the 
determination of the wave-length is correspondingly 
uncertain) and there are half-a-dozen lines where the 

ment is accurate within one wave-number. On 
the other hand, the average distance to the neerest 
line in the argon spectrum 18 30 wave-numbers, For 
example, the coronal line of wave-number 27443 has. 
corresponding to it, an argon line, 27441. The argon 
lines closest by, and to either side, are 27391 and 
27507. The selected argon line has the designation 
la,-4p,. Consider the two coronal lines of wave- 
numbers 19533 and 17880. It was recognised that 
the difference in the wave-numbers was the same as 
the interval between the 2p, and the 2p, terms in 
argon,and the argon wave-numbers given by 2p, - 6s,’ 
and by 2p, — 6s," are these two coronal wave-number« 
to within 1 wave-number. 

The lines directly identified include most of the 
mrang lines of the corona. Ten other coronal lines 
are found to be expressible as combinationa of 
Meisaner's term values. Thus a line of wave-number 
24468 may be compared with the wave-number 24470 
given by the combination 1S,~4d’,. A coronal line 
at wave-number 18852 ıs given by 2p, ~ 95, = 18852-38 
and by 2p,- 78,” = 18852-17. i8 line, 45302 9, is 
the brightest line in the coronal spectrum ; and the 
fact that its wave-number 18 giver quite accurately 
by two different combinations of terms (that 18, by 
two different possible changes in the state of the 
radiating centre), may be connected with this fact. 

Because of the presence of Ca IT in extremely high 
levels of the chromosphere, it was thought that the 
coronal lines might be attributed to this substance 
or to Ca III as gu by Pannekoek. However, 
& oomparison with J. À. Anderson's tables of the 
calcium spectra gave no very suggestive agreement. 

The implication that argon exists in the gun is not 
borne out by other solar observations; but it is to 
be remembered that a given substance may-be abund- 
antl 
conditions do not bear a certain definite relation to 
its ionisation potential—es required by the Saha 
theory—the spectrum may not appear at all. It i4 
not beyond possibility that conditions of temperature 


resent in the sun, and yet because the external, 


170 . 








&nd pressure in certain regions of the corona are 
favourable not only for the production of the lines 
of & grven element but also for the appearance of 
proupa of linea which are not given by ordinary 
aboratory methods of excitation. 

A more detailed presentation will appear soon in 
the Aarophyntal Journal. Ira M. FREEMAN. 

Ryerson Physical Laboratory, 

University of Chicago. 
Jan. 5. 





A Simple Rainfall Law. 


I wave recently pre statistics giving the 
maximum total rain falling on any n consecutive 
days, for selected stations in Ceylon, and over certain 
periods. These figures, with a discussion, are being 
published as a paper, '* Heavy Rainfall in Ceylon,” in 
the Transactions of the Engineering Association of 
Ceylon for 1927. 

the course of this investigation I discovered a 
very simple law, which Ceylon rainfall seems to follow 
very closely, but which, so far as I am aware, has not 
been pointed out elsewhere. 

Consider the maximum value of the total rein falli 
in n consecutive days during any one year. Let 
represent the mean of a number of such values for 
different years; then. if this mean is taken over a 
sufficient number of years, we have 

R-Qnf*, 
where Q and A are constants for any particular 
station and period of years, and n is amall. This 
formula holds with remarkable accuracy, when the 
means are taken over, say, 40 years or more. 

In the table below, figures are given for four 
stations. The first row for each station gives R, the 
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The Two Calories. 


I HAVE read with appreciation Mr. Marks sdetter 
in NATURE of Jan. 14. May I recall that fifty-seven 
pu ago Thomas Muir, the mathematician (now 
Sir Thomas Muir), suggested the names therm and 
lulotherm for them (see NATURE, vol. 1, p. 606). Since 
then the Gas Companies have appropnated the name 
therm and defined ıt as 100,000 British Thermal Units. 
It seems to me that from the scientific, the engineermg, 
and the practical points of view, the best units for 
heat are the kilowatt-hour, its multiples and sub- 
multiples. 

ALEXANDER RUSSELL, 
Faraday House, 
Southampton Row, W.C 1. 





Tue confusion between the two calories referred to 
by Mr. Marks in NATUBE of Jan. 14 would be made 
worse by his suggestion thet the kilogram calone 
should be written as Kalone, since it could then be 
confused with the so-called Ostwald ealorie—a unit 
which should never be used and 18 now obsolete, 
because the latter is denoted by K. The matter of 
differentiating between the gram and kilogram 
calories was considered by' the Bureau of Chemical 
Abstracts some little time ago, and the chairman of 
the board, Prof. J. C. Philip, informs me that ıt was 
decided to use ‘g. cal.’ and * k. cal.’ for the two units. 
It w highly desirable that this method should be 
generally adopted, since much confusion and even 
error 18 undoubtedly caused by the use of ‘cal.’ and 
‘Cal.’ The question of the unit calorie, whether 15° or 
20°, eto., adds a further source of confusion to very 
accurate work, and when this is known it may be 
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actual mean yearly maximum rammfall, in inches, 
extracted from the daily records of that station. 

The columns headed Q and K give the constants 
deduced from these straight lines, while the second 
row for each station gives values of Qn^, computed 
from these constants. The third row gives the per- 
centage excess of the first row over the second, and 
it will be seen that the agreement 1s remarkably close. 

As the stations examined.represent a considerable 
diversity of raimfall types, depreasional, north-east 
monsoon, south-west monsoon, and diurnal local 
circulation, 1t seems probable that this is a eral 
law, universally applicable, in which case it affords a 
means of classifying rainfall by two numbers only. 
Such a simple numerical classifloation may be of value 
in DE studies of precipitation. 

I have submitted a paper on this subject to the 
Ceylon Journal of Science, and this will appeer in the 
.next issue of Section E, while further investigations 
on the variations of K and Q, over Ceylon. will be 
undertaken. H. JAMESON. 

Colombo Observatory, 

Dec. 274 
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stated as a suffix, say g. cal ,,., aa is also done by the 
Bureau of Chemical Abstracts. 

The whole matter of Pyle ches symbols was 
considered some time ago 4 a small committee of the 
Chemical Society, of which I was a member, and some 
trouble was en with it. The results, however, 
which were handed over to some international body 
or other, have disappeared without trace. 


J. R. PARTINGTON. 
ndn Close, ‘ 
ndon, N.W.9. 


A Proposed Biological Flora of Britain. 


IN the preface to the first edition of the '' Students’ 
Flore," published in 1870, Sir Joseph Hooker ex- 
pressed the hope of being able to undertake a com- 
panon volume in Which “the physiological and 
morphological observations " on British species should 
be recorded. Ever since that time this idea has been 
in the minds of botanists, but so far no serious attempt 
has been made to bring the project to fruition. 

Such aut-ecological data are of great value, not only 





FEBRUARY 4, 1928] 


for their own sake, but also for the progres of the 
studyof plant communities, which is greatly hampered 
by the lack of information ing the hfe-histories 
and biotic relations of their constituent les. 
Further, until such date are available, rt is eas to 
attempt to unravel the complex tangle of factors 
involved in the phenomenon of competition. 

Much relevant information 18 scattered through the 
literature but is comparatively in&cceamble; mush, 
too, 18 known to field naturahsts, but perishes with 
them. The collection of the published data, and such 
original observations as are available, will not only be 
valuable in itself, but will also provide the surest 
means of bringing to the notice of studenta the many 
lacunæ that require to be filled. 

The council of the Bntash Ecological Society has 
had the matter under consideration, and at the annual 
meeting on Jan. 7, the Society decided to undertake 
the publication of a British biological flora which 





aho embody the avaiable data regarding the 
biology and ecology of the native and naturalised 
British species. 


The writer, who has been making observations 
and collecting date of this character with reference 
to Britiah woodland species for several years , has 
undertaken the preparation and E of the work, 
but it is manifestly & task that can only be success- 
fully sokon DLD by the active co-operation of 
botanists, professional and amateur alike, throughout 
the country. 

A schedule indicating the scope of the projested 
work has been p by the writer and will be 
sent to anyone willing to assist. 

E. J. SALISBURY 
(President, British Ecological Society). 
University College, London. 





Polarisation of Radio Waves. 

Iw gome recent work on this subjeot carried out for 

the Radio Research Board, the following interesting 
resulte have been obtained in connexion with the 
pro tion of long waves (14,350 metres). 
In the course of simultaneous obeervations over & 
period from one hour before until one hour after sun- 
rise of the same transmission from St. Asse by two 
stations, Slough and Aberdeen, roughly 400 and 1000 
km. from it and approximately on the same great 
circle, it has been found that in the period preceding 
sunrise the wave arriving at the nearer station is plane 
polarised, with ita plane of polarisation rotated in a 
clockwise direction when looking in the directaon of 
propagation, whereas at the more distant station the 
rotation 1s anti-clockwise. By the time of sunrise 
both these abnormal polarisations bave gradually 
decreased and disappeared, and in some cases at the 
nearer station the space wave i taeda to have entirely 
vanished also. About belf an hour later, however, 
the space wave reap at the nearer station, but 
this tıme with left-handed polansation. 

This persists with varying intensity throughout the 
day, again disap ing about 15.00 G.M.'T., when the 
right-handed polarisation returns for the night. 

t has also eon shown that the wave reaching the 
far station has started from the transmitter at practi- 
cally the same angle of elevation as the wave to the 
near station, and that ite downooming e at the 
far station 18 comparatively steep. In evidence 
is strongly against the idea of a*twice-reflected wave, 

iniy because the variations of direction and 
intensity observed are too great to fit in with the 
roughly known values of the rgfleoting power of the 
layer for a single reflection ; and there seems a strong 
probability that we are here dealing with some form 
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of doubly refracted ray of which one element 13 bemg 
received at each station. The direction of trans- 
mission makes an angle of 15° with the magnetic 
meridian, but o to the high value of the magnetic, 
dip in these latitudes it 18 diffoult to lnk up these 
resulta with the theoretical formulæ. Further experi- 
mente on the subject are in pro 

i HOLLINGWORTH. 

R. NaIsMITH. 





Radio Ræearch Station, 
Ditton Park, 
ey, Bucks, 
an. 18. 





A New Form of the High Frequency 
‘ Electric Discharge. 


RECENTLY, we have conducted experiments on the 
electric di through gases at very low pressurea 
with alternating potentials of about 4 x 10" cycles per 
sec. (7 metre wave). Results were obtained with 
mercury at preasures of the order of 10° mm. in a 
bulb 20 cm. diameter with neck of 2 cm. diameter, 
and external copper-foil wrappings as electrodes on 
the neck, and showed that the discharge could take 
two distinct forms as shown in the accompanying 


photo, hg. 
In ihe rst type of discharge (Fig. 1, a) the discharge 





Fig, 1. 


was projected as a visible streamer into the bulb 
below, which was almost completely filled with the 
glow. In the second case, with lower exciting power, 
the discharge (Fig. 1, B) took the form of a spherical 

low of uniform luminosity separated from the walls 

y a dark space. A considerable portion of the neck 
of the bulb was completely dark, &nd discharges of 
the ball t could be maintained with no luminous 
effects at all in the aide tube. 

The behaviour of the two types of discharge when 
subjected to magnetic flelds, showed quite diverse 
affects, and after many experiments with different 
gases, it was concluded that the bulb discharge was 
maintained (once initiated) by the stray alternating’ 
electric field from the electrodes which 18 projected 
down the neck into the bulb. 

This new type of electric discharge is analogous 


I 


172 : 








to a uniform electron and positive ion high tempem- 

ture enclosure, and preluninary results indicate that 

by its meana many spectral and chemical problerns 
emay be attacked under conditions not previously 

realisable. The conditions of excitation are probably 

similar to those existing in the outer atmosphere of 

the sun. JAMES TAYLOR. 

WILFRID TAYLOR. 
Trinity College, Cambridge. 
Jan. 12. 





Subsidiary Rectangles as applied to the Formation 
of Magic Squares. 


IN tho suo of NATURE of Jan. l4 I gave the 
smallest ‘ associated’ rectangle, consisting of 3 rows 
which has the property of the diagonals one way sunm- 
ming to the same as the rows. This was with non- 
consecutive numbers. The smallest associated 
rectangle with consecutive numbers 1s : 


18 20 24 9 5 12 935 7 6 

2 I 15 I7 #14 J1 18 27 26 

22 21 3 16 93 19 4 8 10 
120 > 42 


In this associated rectangle, the rows and the diagonals 
from left to right sum to 196. the columna to 42. 
But as with order 18 rectangles 6 < 3 the diagonal rə- 
. quirement 18 not necessary as associated pandiagonals 
with subsidiary rectangles 0 x 3 can be made otherwiss. 
This diagonal requirement is necessary for all 
associated pandiagonals with subaidi rectangles of 
3 rows, except as above, when the number of columns 
m the rectangle 18 a multiple of the number of rows 
(three), such as 6 x 3, 9x 8. ete. With pandiagonals 
not associated consisting of subsidiary rectangles of 
8 rows it 18 still necessary with all rec les with an 
odd number of columns such as 7 x 3, 6 x 8, etc. I give 
an example of each : 


14171512 4 9 6 41211 2 1 

1 8 211 21 19 20 6 9 8 710 

18 13 16 10 8 5 7 4 3 5 15 18 
TT x 88 40 x 24 


These are with consecutive numbers and not agsoc.- 
ated. Rectangles with an even number of columrs 
do not require the diagonals one way to sum to the 
same amount as the rows. Pandiagonal squares can 
be made by other methods. Such are 4 x 3, 8 x 3, eto. 
J. C. BURNETT. 
Barkston, Grantham, Lincs. 





Production of Bubbles of Selenium. 


Ir may be of interest to record that bubbles cf 
selenium can be blown from the end of a suitabl, 
shaped glass tube, after dipping it momentarily int» 
the molten * metti.’ 

I find it best to use for thia pu & glass tub2 
which has an internal diameter of about an eighth af 
an inch, and to bell out slightly the extremity which 
18 to be dipped into the molten selenium. 

The temperature of the selenium should be just 
below ‘that at which 1t grvee off a faint cloud of com 
denaing vapour. az pane attention to these con- 
ditions, I have au in. blowing bubbles, uxuall- 
somewhat irregular sausage-shaped things, as long a3 
five centimetres, and three centimetres in diameter 
at the largent pas: 

The walls of these bubbles are extremely thin and 

. show well the beautiful rich colour of selenium when 
viewed by transmitted light. The method also 
affords & simple means of obtaining small thin flakes 
of selenium for various experimental pr ; 

Great care is required to regulate the air pressure, 
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which only seams to be possible by blowing with the 
mouth. Success is obtained only by cho the 
right moment when the selenium is so far cooled as 
to be highly viscous. 

An interesting property of these bubbles is that 
if, even after twenty-four hours, they are brought 
into very light contact with one another, they seize 
violently together and cannot be sun separated. 

CHARLES E. S. PuiLLiPs 

Castle House, Shooter's Hill, S.E.18, 

Jan. 19. 





Inflammable Gas from Plants. 


In reply to Prof. Findlay’s request in NATURE of 
Jan. 14, for information concerning the exhalation of 
an inflammable gas from the Fraxinella, I have much 
pleasure in communicating the following items: 

(1) From 336 of vol. 2 of “ Chemical Essays." 
by Dr. R. Watson, Third Edition (London, 1784): 

“ Frazinella 1s & very odorous plant; when in full 
blossom, the air which surrounds it m a stil mght 
may be inflamed by the approach of a lighted candle ; 
does this inflammability proceed from an inflammable 
air, which is exhaled by the plant, or from some of the 
finer particles of the oil of the plant, being dissoircd 
in the common air of the atmosphere.” 

(2) From page 107 of vol. 1 of '' Elementary 
Lectures on Chemistry and Natural History." Transa- 
lated from the French of M. Fourcroy (bug. 
1785): 

“ The atroosphere which floats round the fraxinella 
1s inflammable from the admixture of some eesential 
ol: and M. Scheele is of opinion that every ın- 
flammable air is composed of a very subtile oul.” 

(3) From '* Webater'a New International Dictionary 
of the English Language ” (London, 1919): 

" Frexinella. A perennial rutaceous herb (Dic- 
tamnus albus) with pinnate leaves and white flowers, 
which exhale an i mable vapour in hot weather 
—often called ‘ gas plant.’”’ 

FREDE. C. Suonr. 
The Tower House, 
Sutton Road, Walsall, Staffs, Jan. 14. 





t Beif- Adaptation in Biology. 


“ PARACELSUS, the first materialist, proclaimed 
man to be a chemical compound” (NATURE, Jan. 7, 
p. 14). No doubt Dr. Fournier d'Albe can give 
references to confirm this statement. In the mean- 
time may I quote the following detached phs ? 

“ The life of man 18 an astral effluvium or a balsarnio 
impression, & heavenly and invisible fire, an enclosed 
essence of spirit... ." (' De Natura Rerum," p. 81; 
Hartmann's ‘‘ Paracelsus”). '' Man has two spirita, 
& divine and & terrestrial spirit". (" De Lunaticis," 
und. p. 82). '" Neither the external nor the astral 
man is the real man; the real man is the spiritual 
soul in connection with the divine spirit" (“ De 
Fundamento' Sapientim," ibid. p. 87). "'.. . the 
organs of the body and the body itself are only form- 
manifestations of previously end universally existin 
mental states" ("De Vinbus Membrorum," ibid. 

. 218). 

Pre Min is an instrument through which all the three 
worlds—the spiritual. the astral, and the elementary 
world—are acting. In him are beings from all these 
worlds, reasonable afd unreasonable, intelligent and 
unintelligent creatures. A person without self- 
knowledge and self-control is made to act accordi 
to the will of these oreatures’’ ('" De Meteoris, 
tbid. p. 119). W. W.L. 
Jan. 9. 
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Liquid Stars. 


us view that the stars are gaseous structures 
has held the field for more than half a century; 
it is implied in Helmholtz’s famous ‘ contraction- 
theory ’ of the source of solar en as well as in 
the pioneer researches of Homer e. Emden, 
HE the subject in his “ Gaakugeln," aped 
diso any alternative possibility, although find- 
ing that the centres of the stars must be too dense 
for the ordinary gaseous state to be possible. This 
particular contradiction disappeared, and indeed 
the whole question assumed a new aspect, in the 
light of a concept I put forward in 1917, according 
to which the atoms in stellar interiors were in a 
state of extreme electronic dissociation. For, as 
Eddington afterwards pointed out, electrons and 
atomic nuclei are of such diminutive size that if 
these, and these alone, form the flying unite of 
& quasi-gas, no density observed in astronomy is 
too high to be compatible with the us state. 

In the ten years which have elapsed since I 
first propounded this view of stellar interiors, much 
labour has been devoted, particularly by Eddington 
but alao by many others, to Eee the build 
and oraus of the stars on the hypothesis that 
the flying units are too small to interfere appreciably 
with one another’s motion—on the assumption, in 
brief, that stellar matter behaves like a perfect gas. 
As the central temperatures of the stars can’ be 
calculated with some acouracy, it might seem & 
simple matter to estimate the extent to which these 
temperatures would break up the atoms, and thus 
to decide whether the gas-laws would be obeyed 
or not. It is simple if the atomio weight of the 
atoms is known, but not otherwise; a temperature 
of 100,000 d wil break up h com- 
pletely, while one of 100,000,000 degrees fails to do 
the same with uranium. Eddington’s discussions 
usually assumed atomio weights of 40 or 50, and 
with such atomic weights the atoms would be 
completely pulverised ; on the other hand, with 
atomic weighta five times higher, enough atomic 
structure would be left to cause the gas-laws to 
fail, although our ignorance of the effective sizes of 
highly ionised atoms makes it difficult to estimate 
the extent of this failure. 

The hypothesis that the gas-laws are obeyed has 
proved disappointing, ita consequences obstinately 
refusing to fit observed facta, and the hypothesis 
ap to be ripe for abandonment. ington 
and myself have independently investigated the 
relation which would connect a star’s luminosity 
with its mass and diameter on this hypothesis, and 
actual stars are all found to be substantially too 
faint. To put the same thing in another way, if the 


c a were obeyed in stellar interiors, stellar- 


eters would be far greater than they actually 
are. My own latest calculations that the 
discrepancy P ideas represented by a factor of 
hundreds ; dington, from different data and 
different assumptions, got a smaller factor, but 
even by giving the hypothesis all the benefits of 
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every possible doubt, no one has suooeeded in 
abolishing the diacrepancy altogether; at the beet 
& factor of about ten persists. 

Further, I have recently shown that a star which 
behaved like a gas would be unstable, either 
dynamically or thermodynamically, or both. Some 
time ago Eddington and Russell found that such 
a star would be dynamically unstable unless ite 
rate. of generation of energy increased somewhat 


LOGARITHM OF LUMINOSITY 





LOGARITM OF SURFACE TEMPERATURE 


—Theoretioal diagram of stellar faons predicted by 
ers the hypothesis of iden ato: 


rapidly as its temperature rose, but I have since 
shown that an adequate effect of this kind would 
render the star unstable thermodynamically ; to 
keep our star dynamically stable, we have to endow 
it with precisely those properties which characterise 
an explosive at ite D val _ Thus a purely 
gaseous star must colla ynamically, or explode 
thermodynamically, or both, according to the wa 
in which its rate of generation of energy depen 
on its temperature ; actual stars do neither. 

Finally, direct evidence against the us 
hypothesis is provided by binary stars which, to all 
appearances, have been formed by the break De 
a e star which rotated too fast for safety. - 
whi and rotating masses of solid or liquid may 
break up in this way, but I have shown that a 
purely gaseous mass cannot; a mas of gas yields 
and expands, but can never break. 
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I have recently & (Mon. Not. Roy. Ast. 
Soc., 87, 400 and 720 ; 1927) that these various diffi- 
culties can be: obviated, and a highly satisfactory 

Ec diri) with observation secured, by supposing 

e central regions of a star to be liquid rather than 
gaseous, the outer layers of course remaining 
gaseous. In the quasi-liquid core the atoms are 
not completely broken up, ining one, two, 
or even three rings of electrons, and as a con- 
sequence exerting about forty times the pressure 
they would if the gas-laws were obeyed. These 
deviations from the gas-laws secure the dynamical 





diminishes concurrently with that of the star. So. 
long aa the star is of low density, the gas laws are - 
obeyed in ita interior, but calculation shows that on 
the’ whole the star shrinks more rapidly than ite 
atoms, ae in un states are reached in whicn 
the gas-laws are no longer obeyed. But while the 
dae ie ah nbus gtoadily. (ta coe ahr epe 
modically as one ring of electrons after another is ` 
pulled off.. If the stellar diameter is the tortoise, 
the atomic diameter is the hare ; ita progress is by 
arte and rests alternately. The spurte of the hare 
o not save it from ultimate defeat, but they reault 
in ita being alternately 
K M in front of and behind 
the tortoise. Detailed 
calculation shows that, 
as the star shrinks, the 
deviations from the gas- 
laws wil not inorease 
steadily but will fluctu- 
ate, being small just 
after each rmg of elec- 
trons has been ionised, 





and becoming just 
before the ionisation 
of the next rmg. At 
these latter stages the 
atoms are jammed to- 
‘gether, a substantial de- 
gree of jamming gener- 
ally being necessary to 
secure the ionisation of 
the next ring. Such, at 
least, are the predictions 
of theory for massive 
stars. In stars of small 
mass, the fluctuations 
are smoothed out and 





disappear ; the hare goes 
with & steady gait, but 
is uniformly leas rapid 
than the tortoise, &t any 
rate until we come to the 





last ring of electrons, the 
k-ring. Here the hare 





makes a tremendous 





ha. 2—Diagram of observed stellar configurations (Mount, Wilson Observatory). 


stability of the star, the nearly liquid core fone 
a firm unyielding base on which the outer layers 

the star can rest in safety; thermod ical 
supposing the star’s liberation 
e ‘radioactive’ type, Bo that 
it is approximately uninfluenced by changes of 


Im 
whiah i is born, and pd piae. | through all ite 
poesible configurations of eq ] 
radius diminishes, ita temperature rises as required 
by Lane’s law, and this rise of temperature resulta 
in one ring of electrons after another stripped 
from the atoms, so that the size of the atoms 
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jump, and then has to 
since no further 

ings of electrons remain. 
ig. 1 shows the con- 
figurations which theory 
pen to be possible for stars of different masses. 
e abscissa is the logarithm of the stars’ surface- 
tem ture, hot and therefore small stars being to 
the left ; the stars’ diameter increases to the right. 
The ordinate is the logarithm of the stars’ luminosity, 
bright stars being on top. Each continuous curve 
represents the theoretically possible configurations 
for a star of given mass, the curves for the most 
massive stars being on top. The fluctuations in 
these curves result from fluctuations in the extent 
of deviation from the gas-lawa, and these in turn 
entail fluctuations of .stability. Theory requires 
that those parte of the curve which are drawn thick 
shall represent stable configurations, all others being 
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unstable. Thus if the hypothesis of liquid stars is | base at the centre of the star. Stars of huge 


true stars ought to be o ed to occur only in 
thoee parte of the diagram where the curves are 
drawn thick. . 

The uo a of Fig. 2, taken from the Report 
of Mount Wilson Observatory (1921), shows the ob- 
served distribution of 2100 stars; the thick lines are 
curves I have drawn to divide the diagram into reg- 
ions occupied by, and avoided by, stars. The general 

ent with the theoretical diagram shown in 
. l is so good that we need scarcely hesitate to 
identify co ing areas in the two di 3 

The belt of stars which runs diagonally across the 
whole diagram is called the ' main-sequenoe'; it 
contains stars of ordinary radius, such as the sun, 
Sirius, and Procyon.’ In the stars which occupy 
the upper reaches of the main-sequence we see that 
the atoms are ionised down to their K-rings, but 
the leas luminous stara such as the sun must 
contain all sorta of atoms mixed. Observation 
shows that the left-hand edge of this sequence is 
Met eir deed the stars seem to prees against 
it like flies against a window-pane. This left- 
hand edge is determined by the condition that the 
atoms are jammed together almost as tightly as 
they can be ed; in the configurations there 
represented the density is the maximum poesible, 
short of the final ionisation of the K-ri The 
“ white-dwarfs," such as the companion of Sirius, 
with diameters only about a fiftieth of that of the 
sun, and densities of about a hundred thousand 
times that of water, consist mainly of atoms 
stripped bare to their nuclei, although enough 
K-rings must survive to build up a firm liquid 


diameter, such as Betelgeuse (a Orionis), with 
diameters hundreds of times that of the sun, an 

mean densities only about & thousandth that o 
atmospheric air, must have three rings of electrons 
(K, L, M) left on their atoms. 

THe upper of the diagram forms & macrocoam 
of the atom itself, the t difference between the 
diameters of the nucleus and the k-ring bei 
reflected particularly clearly in the big empty 
between the white-dwarfs and the main-sequence. 
Thus the structure of the atom is blazoned a&oross 
the heavens, and if the physicists had failed to 
unravel it, the astronomers might have succeeded— 
in time. Theory does not fix absolute values for 
the co-ordinates in Fig. 1 until the atomic weighte 
and atomic numbera of the atoms are given. I 
have found that the best agreement with the 
observational material shown in Fig. 2 is secured by 
taking the atomic number to be about 94. Atoms 
of lower atomic number would lose their electrons 
at too low temperatures, while those of higher 
atomic numbers would grip them too tightly. 
Thus the mam maas of the central liquid regions of 
the stars a to consist of a sort of " supra- 
radioactive " atoms, with atomic numbers .just 
above those of the ordinary radioactive elements 
such as radium (88) and uranium (92). We are 
driven back to Newton’s conception of the stars as 
being formed of a special ‘lucid’ type of matter, 
and this lucid matter appears to come next 
in complexity after our terrestrial semi-lucid 
radioactive elemente, of which the lucid elements 
may well be the parente. 


Power Alcohol in Australia. 
By Prof. Jons Raab. 
HE main sources of enl energy which are | coal. Any such investigations directed towards 
i in 


at present being u ustralia are 
black coal and brown coal, The Australian de- 
posits of black coal form about 2-2 per cent. of 
the total coal reserves of the world, -being thus 
only slightly lees extensive than the deposits of 
Great Britain. The chief deposits of b and 
brown coal ocoupy very favourable locations in 
New South Wales and Viotoria, respectively ; and, 
in addition, the eastern coastel zone of Australis 
(including Tasmania) affords considerable op- 
portunities for the development of hydro-electric 
wer. In comparison with Great Britain, there- 
ore, Australia is well endowed with natural 
sources of energy. At present, however, both 
these countries are almost wholly de t upon 
outeide sources for their supplies of liquid fuels, 
partioularly for fuels fulfilling the requiremente of 
the internal combustion engine. A very similar 
state of affairs existe in South Africa and in various 
other parta of the Empire; so that a problem of 
wide significance and extreme economio importance 
is here manifest. 
In Great Britain, as in Europe generally, a good 
deal of attention is being paid to the Bergius 
process and the low temperature distillation of 
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the economic manufacture of liquid fuels from 
black or brown coal are patently of considerable 
interest to Australia, pee, as the processes 
would also furnish lubricating oils. Climatioally, 
however, Australia differs-so widely. from Great 
Britain and northern Europe that it is not sur- 
ep dad find the Australian more disposed than 
the to draw u his lavish ourrent 
supplies of solar energy audies inclined to encroach 
unduly upon his limited capital of” fosail sunshine.’ 
This tendency is noticeable in a mpor issued 
recently by the Council for Scientific and In- 
dustrial Research of the Commonwealth of Aus- 
tralia, entitled '' The Possibilities of Power Alcohol 
and certain other Fuels m Australia" (Bulletin 
No. 33. By G. A. Cook. Melbourne, 1927). The 
Australian importe of petrol and other petroleum 
producta are in ing rapidly, the value of 
imported petrol alone being more than £6,500,000 
per annum at the present time. Such a position 
is o i as “very unsatisfactory even in 
times of peace, but in times of emergency it 


becomes positively dangerous.” In 1925, the 
Joint Parliamen Committee on Publio Accounts 
took evidenoe on all phases of the Australian liquid 
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fuel problem, and came to the conclusion that “ the 
Biase = logical opinion concerning the 
ow oil discovered in com- 
dde aa mA is unfortunately not 
very favorable.” Apart from oils obtainable from 
and shale, power aloohol and related synthetic 
fuels are reco in the report under notice as 
the most likely substitutes for natural petroleum 
in Australia. 
In reviewing possible Australian sources of 
power alcohol, it is pointed out that the starch- 
roducing cereals are in general too important as 
oodstuffs to her utilised jor other y purposes; but 
in some Australian localities “the fermentation 
of certain varieties of tubers is by no means 
commercially unattractive even under present 
conditions and prices. Cassava, arrowroot, the 
sweet potato in the warmer climates, and specs 
beet in the milder, are at least worth consideration 
in this connexion. Some sugar-producing grasses, 
for example, um, also have 2S Th 
nipa palm, which has been stated to provide a 
better source of sugar even than the sugar-cane, 
is a further raw material of considerable interest, 
Binoe it grows abundantly in certain regions of 
Papua and the mandated territory of New Guinea. 
to the bulky nature of the raw materials, 
the conclusion is reached that at present it would 
be possible at the best to establish distilleries in 
favoured localities where the production of suitable 
h-grade materials presents no particular 
ty. In such districts imported petrol might be 
laxi replaced by alcohol, b but it & that a 
complete replacement is incapable of achievement 
in the absence of a succeasful method for producing 
liquid fuels from raw celluloses. '' From the point 
of view of the producer of power alcohol, Australia 
may be considered to be a favoured field of opera- 
tion. . . . On the one hand, the local price of 
petrol is high, and on the other an ample and cheap 
supply of cellulosic raw materials is available. In 
view of the possibilities of ultimate success, and 
in view of the urgent national need, the chemists 
and baoteriologists of Australia might well co- 
operate and interest themselves in the problem, 


the former to develop the most suitable methods 
of producing large quantities of fermentable 
ma ton of cellulose, and the latter to 
discover the o best suited for the sub- 
sequent fermentation.” 

As regards synthetic methods for the production 
of power alcohol, neither ethylene nor acetylene is 
held to offer promise as the eis of a satisfactory 
commercial in Australia ; but & comparison 
of the prices of petrol in the countries concerned 
makes $ conceivable that some other synthetio pro- 
cess might be capable of successful operation in 
Australia although: rhape economically impraoti- 
cable in Europe or the United States. 

Technologically, the best raw material available 
in Australia for manufacturing power alcohol is 
molasses. In the record season of 1925-26, the 

E O ine of crude sugar in Australia ex- 
500,000 tons ; of the accompanying 120,000 
tons of molasses, however, & large proportion was 
either used as fuel, cattle food, eto., or wasted. 
If utilised wholly in the manufacture of power 
alcohol, this by-product would yield only about 
one-twentieth (7,800,000 gallons) of the current 
Australian demand for motor fuels. 

The Australian investigations on power alcohol 
include experimenta on the cultivation of sorghum, 
artichokes, sugar beet, cassava, sweet potatoes, 
arrowroot, eto.; the preparation of alcohol from 
the carbohydrates of zamia palms, grass-tree cores, 
and prickly ros diu the h a A io fermentation 
of common Australian (Natura, Oot. 
8, 1927, p. 522) ; and the pesi n ocho! as Bn 
engine fuel under various conditions. Coming to 
actual commercial achievement, a power alcohol 
distillery with a capacity of about one million 
gapas annum production in February 

927, at the Plane Creek sugar mill, near Mackay, 
Queensland. The raw materials are molasses and 
certain starchy crops, including cassava and: arrow- 
root. The fuel, consisting essentially of a mixture 
of alcohol and other, is marketed under the name 
of ‘ powrao.' As an extension of this enterprise it 
is proposed to erect other distilleries in the Cairns 
district of Queensland. 





Obituary. 


Prov. C. Dumme. 

ARL DIENER, who died m Vienns on Jan. 6, 
was born in that city on Dec. 11, 1862, there 
received the whole of his formal education, and there 
ran his professional career. As a student there was 
no need for him to go elsewhere, since he had as 
teachers some of the most eminent men of the age: 
in hy, F. Simonyi; in geology, E. Bues ; 
in paleontology, M. Neumayr ut when. he 
had finished his student course in 1883, he at onoe 
turned for a wider e ience to mountaineering 
in the Alps, iri Dauphiné, and in the . He 
was among the first to introduce Alpine climbing 
into Austria iteelf, and waa for seven years presi- 
dent of the Austrian Alpine Club; his membership 
of the English Alpine Club was, to his deep regret, 

broken by the War. 
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-his teaching to geol 


Naturally Diener did not leave his scientific 
interests behind when he sought the high moun- 
tains, and on the results he obtamed in the Lebanon, 
Antilebanon, and the region of Palmyra, he habili- 
tated as privat-dooent for geography so early 
as 1886. Geology, however, claimed more and 
more of his attention, and the ing point of his 
career came when in 1892 he joined an expedition 
financed by the Government of India and the 
Vienna Academy, to examine the Trias of the 
Central Himalayas. In the first place, the valu- 
able ‘geological resulte obtained him to extend 
in 18983, and caused him in 
1897 to be nommated professor extraordinarius of 
that science. Secondly, he was associated on the 

ition with Griesbach and Middlemiss of the 
Indi Geological Survey, and this led to an 
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intimate connexion that ceased only with the 
Way. Thirdly, the rich collections of fossils 
made by the expedition inevitably involved him 
more and more in palmontology. Thus in 1903 
he became professor extraordinarius, and in 1906 
was appointed full professor of paleontology and 
holder of that ohair in the University of Vienna. 
His academic progress was fitly rounded off by his 
election as Dean of the philosophical faculty for 
1919-20, and as Reetor of the University for 
1922-23. 

Thus, for all his geographical interests and 





tectonic surveys, it is mainly as a palwontologist 
that we know and honour Diener. lishmen are 
most familiar with the twelve magnificent mono- 


hs on Himalayan fossils which he contributed 
to Paleontologica Indica from 1895 to 1915. His 
most distinctive work in this line was on the 
Triassio Cephalopoda, where, on the death of 
Mojsisovios in 1907, he succeeded to the prime 
authority. The material for his Triassic studies 
came not only from the neighbouring Alps and 
the Himalayas, but also from Madagascar, or, 
Tonkin, Siberia, and Japan. His masterly sum- 
mary, ‘‘ Die marinen Reiche des Trias Periode " 
(1915), embodied the results of this work and of 
his extensive travels to many of the famous Trias 
exposures of the world. Would that he had given 
us an equally good summary of his knowledge of 
the Triassic cephalopods! From this, in his 
Catalogue (1915), he intentionally refrained, hold- 
ing that the state of ammonite classification did 
not permit of it. 

As paleontologist Diener was no mere desoriber, 
but interested himself in such subjecta as the mode 
of life and distribution of the ammonites, the 
phenomena of convergence, and more generally 
in all those relations Of fossil faunas to the rocks 
in which they occur that make up the division 
of palmontol now known as biostratigraphy. 
Indeed his "rndslge der Biostratigraphie,” 
published in 1925, forms & conspectus of the subject 
no less admirable for clarity and sanity of treat- 
ment than for the wide learning on which it is 
based. The preparation of this work ocoupied 
him during the later years of public distress and 
of aol suffering from the internal disease to 
which he has at last succumbed. 

Diener had a quiet but attractive personality, 
and his olear elocution and interesting subject 
matter made his lectures peculiarly inspiring. He 
was a member of the Vienna Academy and the 
recipient of many honours from other learned 
bodies. In 1918 he was made a Sapien | 
member of the British Association. The Geologica 
Society of London elected him foreign corre- 
spondent in 1912 and foreign member in 1926, an 
honour which he valued highly as a recognition of 
his long-continued work lor the geology of the 
British Empire. ! T a B. 


Mr. E. R. WATTE. 
THE death is announced of Edgar Ravenswood 
Waite at Hobart, Tasmania, during the nineteenth 
meeting of the Australasian Association for the 
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Advancement of Science. Mr. Waite waa born at 
Leeds m 1866, and at an early age took & keen 
interest in natural science; he was eventually 
appointed ourator of the Leeds Philosophicdl 
Society, and was joint author with the late W. D. 
Roebuck of a work on “ The Vertebrate Fauna of 
Yorkshire.” He took an active part in the 
organisation of the Yorkshire Naturalists’ Union, 
and at one time was joint-editor of its well-known 
organ the Naturalist. .]n 1892 Mr. Waite was 
appointed zoologist to the Australian Museum, 
and shortly afterwards accepted the appointment 
of Curator to the Canterbury Museum, New Zealand. 
Afterwards he accepted the directorship of the 
Government Museum at Adelaide, South Australia 
Two years ago he returned to Europe, and after 
seeing the various museums on the continent and 
America, he visited his native place at Leeds, and 
was entertamed there by many of his former 
colleagues. 

Mr. Waite specialised in the study of mammalia 
and fishes, and took several expeditions to the 
Antarctic, where to-day a mountain bears his 
name. He described the fishes taken on the 
Shackleton and Mawson Expeditions, and is the 
author of the standard work dealing with the snakes 
of Australia. During the War he did work by 
visiting various territories in the Pacific. He also 
collected extensively in the New Ireland and New 
Britain areas, and his Museum is considerably 
richer as a result of his work. 

Mr. Waite's early experience as editor of the 
Naturalist and in other ways resulted in his being 
& prolifio writer, and more than & hundred mono- 
graphs and papers are to his credit. T. 8. 





WE regret to announce the following deaths : 


Prof. José Rodriguez Carrucido, for many year. 
Reotor of the University of Madmd, who worker! 
chiefly on the action of alkaloids upon o iama and 
was the author of several text-books on biochemistry, 
aged seventy-two years. 

Mr. J. H. Durrant, who was associated for many 
yp with the late Lord Walsingham'a collection of 

lierolepidoptera at Merton Hall, Norfolk, and aftei- 
wards at the British Museum (Natural History), on 
Jan. 20, aged sixty-five years. 

Dr. Harry N. Gardiner, emeritus professor of 
philosophy at Smith College and president in 1907 
of the American Philosophical Association, on Dee. 20, 
aged seventy-two years. . 

Prof. R. W. Genese, professor of mathematica in 
h, from 
1879 until 1910, on Jan. 21, agel seventy-nine yearn. 

Major-General G. W. Goethals, chief engineer for 
the construction of the Panama Canal and first civil 
governor of the Canal Zone, on Jan. 21, aged sixty-nine 


years. 

Mr. M. Longridge, C.B.E., president in 1917 of the 
Institution of Mechanical Engineers, on Jan. 18, aged 
eighty years. 

Count Meredyth de Miremont, author of well-known 
star charts and of “ Practical Methods in Modern 
Navigation,” on Jan. 21. 

Dr. George Muirhead, author of “ Birds of Berwick- 
shire’ and other works on Scottish natural history 
on Jan. 29, aged eighty-two years. 

Mr. P. D. Warren, C.M.G., formerly Surveyor- 
General of Ceylon, on Jan. 28, aged-seventy-six years. 
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News and Views. 


7 Ir was announced last week that Lord Bledisloe is 
resigning his post as Parliamentary Secretary to the 
Ministry of Agriculture to take up the appointment 
of chairman of the Imperial Grassland Association, 
which is being formed under the auspices of Imperial 
Chemical Industries, Ltd., with the object of improving 
the pasture land of Great Britain and of the Overseas 
Empire. Lord Bledisloe has rightly earned a great 
reputation as one who has taken the keenest interest 
in all phases of agriculture and has devoted so much 
of his energies to the furtherance of ite well-being. 
Whilst his loss to the Government will be keenly felt, 
. his new position will offer plenty of scope for his 
great enthusiasm and his wide experience of agri- 
cultural matters. The formatian of the Imperial 
Grassland Association, further details of which will 
be awaited with great interest, is a further step in the 
developments which have been fostered in recent 
years by Imperial Chemical Industries, Ltd., through 
their associated companies, Synthetic Ammonia and 
Nitrates, Ltd., and Nitram, Ltd. The former com- 
pany, at its great works at Billingham-on-Tees, now 
posseases plant with a total output capacity of fixed 
nitrogen. equivalent to about 1000 tons of ammonium 
sulphate per day, and further big extensions are 
planned involving the production of a wide range of 
fertilisers. Nitram, Ltd., besides being responsible 
for the gale of the ammonium sulphate and other 
fertilisers produced at Billingham, as well as for moet 
of the by-product ammonium sulphate produced in 
Great Britain, has recently established an agricultural 
research and advisory department, under the director- 
ship of Sir Frederick Keeble, and with & strong 
scientific staff and well-equipped lsborgtories and 
experimental farm. 


Ons of the chief directions in wh’ % the activities 
of Nitram, Ltd., have been exercised is in the develop- 
ment of the intensive system of grassland manage- 
ment. This system aims at greatly increasing the 
productivity of grassland by the application of & 
complete manure, imcluding nitrogen. Trials have 
been carned out all over England during the past 
two years, with most encouraging resulta. The stock- 
carrying capacity of pasture land has been doubled 
or trebled, with a proportionate increase in the milk 
production per acre. Thus, in one trial the mik 
produced during the grazing period, from treated 
pasture, was raised to 713 gallons per acre, which is 
equivalent in food value to the production of arable 
land giving a yield of 44 quartera of wheat per acre. 
Hitherto the stock farmer has been dependent for a 
large proportion of the protein in his feeding stuffs 
on imported concentrates (oileakes). The price of 
nitrogen in this form, always high, is now much 
higher than before the War. Nitrogen in the form 
of artificial fertilisers, on the other hand, is now 
actually cheaper than before the War. The new 
system of grassland management, therefore, holds 
out to the farmer the possibility of using this cheap 
nitrogen for the production on hia own land of & large 
proportion of the protein food needed for his stock, 
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and that in the ideal form, as young grass. More- 
over, the money paid for that nitrogen remains in 
the country, instead of going abroad in payment of 
imported concentrates. Much has still to be done 
in working out the details and the economics of this 
system, both in Great Britain, already famous for 
the quality of its grassland, and m the Overseas 
Empire, in many parts of which, as for example in 
New Zealand, grassland husbandry is a major in- 
dustry, but the prospects are encouraging. The 


; modern developments of the synthetic fertiliser 


industry make it abundantly clear that the manu- 
facturer and the farmer are united by a common 
bond of interest in promoting the prosperity of the 
agriculture of the British Empire both at home 
and overseas. This bond is notably strengthened 
by the association of an agriculturist of the emi- 
nence of Lord Bledisloe with the great industrial 
interesta represented by Imperial Chemical Indus- 
trice, Ltd. 

Sır Jawzs WALKER, whose impending retirement 
from the chair of chemistry in tbe University of 
Edinburgh is &nnounced elsewhere in this issue, 
reoeived his early training in chemistry in Edinburgh 
under Crum-Brown and at Leipzig under Ostwald. 
He also carried out research work at Dundee with 
Carnelley, and then went to University College, 
London, as an assistant to Sir William Ramsay. In 
1894 he was appointed profeasor of chemistry at 
University College, Dundee, and in 1908 was appointed 
to succeed Prof. Cram-Brown at Edinburgh. Sir 
James has been an indefatigable worker. While bis 
name will always be associated with the development 
of physical chemistry, his work has covered a great. 
range of subjeote—the theory, of solution, hydrolysis, 
the theory of amphoteric electrolytes and the elec- 
trolytic synthesis of organic acids, to mention only a 
few of the problems at which he has worked. As an 
author of chemical text-books he is equally well known. 
His “ Introduction to Physical Chemistry," originally 
published in 1899, now ın ita tenth edition, is still 
widely ugzed in both Great Britain and the United 
States; amongst his other text-books may be men- 
tioned his ''Organio Chemistry for Students of 
Medicine," and a most useful introductory work on. 
“ Inorganio Chemistry.” 

Durme the War Sir James Walker rendered valu- 
&ble services by erecting &nd equipping, in oonjuno- 
tion with some of his colleagues in the Chemistry 
Department of the Univermty of Edinburgh, a 
factory—acknowledged to be a model of ita kind— 
for the manufacture of T.N.T., which produced this 
explosive at an exceedingly economical rate. After 
the War the increese in the number of studenta and 
the development of the science made it neceesery for 
the University to undertake the erection of the new 
chemical laboratories. Sir James had the principal 
share in the conception and execution of this project, 
which has resulted in the posseasion by the University 
of & Department of Chemistry at King’s Buildings 
which ia unrivalled in Britain. The foundation stone 


FEBRUARY 4, 1928] 


of the Department was laid by His Majesty the King in 
1920, and it was opened on completion in 1924 by the 
Prinoe of Wales. Jn addition to his teaching and 
research work, Sir James has been an active member 
of the various learned societies connected with his 
subject. He is a fellow of the Royal Society and is at 
present serving on ita CounoiL He was president of 
the Chemical Society (1921-23), and in 1913, at the 
invitation of the Counoil, delivered the Van 't Hoff 
Memorial Lecture. He received the degree of LL.D. 
from the University of 8t. Andrews in 1895 and wes 
knighted in 1921. . 


A THOROUGH trial of geophysical prospecting 
methods will be carried out in Austraha during 1928 


and 1029 under an agreement concluded between the 
Commonwealth Government and the Empire Market- 
ing Board. The Australian arrangements will be in 
the hands of the Council for Scientiflo and Industrial 
Research and the Development and Migration Com- 
mission. Mr. Broughton Edge will be in charge of the 
survey party and, with two of the agmstante who have 
been with him in Rhodesia, will commence his work 
next March. The rest of the staff will probably be 
Australian, and will include a gravimetrist, an elec- 
trician, two surveyors, and a laboratory assistant. A 
suggestion that the Department of Scientific and 
Industrial Research should appoint a physicist to 
accompany the party has been cordially welcomed in 
Australia, In order that the best available informa- 
tion may be placed at the disposal of Mr. Edge, 
a conference is being arranged of the heads of State 
Departments of Mines, Geological Surveys, and Physics 
Departments of the universities to discuss the general 
position, and particularly the question of the most 
suitable localities for the teste, Later, a smaller body 
will be constituted to ensure intimate touch with State 
Government organisations during the progress of the 
work. 


ArT a meeting of the Surveyors’ Institution on 
Monday, Jan. 9, Mr. C. H. Bailey read & paper on *''The 
Reporta of the Royal Commission on Mining Sub- 
sidence.” In the printed version available he gives a 
summary of the position and mam recommendations 
contained in the Final Report of the Commission by way 
of an appendix, whilst his paper was devoted to a dis- 
cussion of these points. Upon the whole, Mr. Bailey has. 
dealt very fairly with the Report of the Commussion, 
except for the fact that he doea not seem to have borne 
in mind the exact terms of reference. Thus he states 
that “ the questions which are discussed by the Com- 
missioners are theae: (1) Can damage due to sub- 
sidence be prevented or lessened? (2) Does the 
existing law bear unfairly on any section of the 
community ?” In actual fact it ıs only the latter of 


these two questions which was, strictly speaking, before . 


the Commission, the terms of reference being ‘‘ To 
consider the operation of the law relating to the 
support of the surface of the land . . . and to report 
what steps should be taken, by legislation or other- 
wise, to remedy equitably to all persona concerned any 
defects or hardships that may be found to arise in 
existing conditions.” 
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Tue first of Mr. Bailey's questions was only dis- 
cussed incidentally by the Commission, and therefore 
no recommendations are made with respect to it. 
The main recommendation of the Commission referred 
to small house property, and Mr. Bailey states it in the 
following terms: ''The proposal to restore the right 
to support or compensation to houses of £40 or less 
rateable value." This statement involves a somewhat 
serious error; the Commissioners definitely do not 
attempt to restore the right to support (where this for 
any reason has been lost); they limit their recom- 
mendation to compensation, and the reason for this 
limitation is very clearly and fully stated in the Report 
of the Commission itself, in which it is pointed out that 
the legal position has been profoundly modified by the 
Mines (Working Facilities and Support) Act, 1923, 
which enacts that when property entitled to support 
is injured, the owner is entitled to pecuniary compen- 
sation, but must be content with such compensaticn, 
and in view of the very definite terms of the Act the 
Commission could not attempt to restore any right of 
support, but could and would only recommend means 
for awarding pecuniary compensation. The point is 
rather an important one, but apart from this it may be 
said that Mr. Bailey's review of the Commisson’s 
Report is a very reasonable one. 


ORDINARY telegraph lines are often seriously affected 
by &urors, storms, and floods. A novel way of over- 
coming these difficulties has been successfully tried m 
Canada. The offices of the Canadian National 
Railways at Montreal and Winnipeg, & distance of 
1300 miles, are now in direct telephonic communication 
with one another. Before the line was installed, calls 
from Winnipeg had to go by Chicago and 8t. Paul. 
The telephone messages are transmitted over the same 
wires that convey telegraph messages in the Morse 
code, the carrier current system familiar to radio 
engineers being employed. The telegraph and tele- 
phone messages can be sent simultaneously, there 
being no interference. At the receiving end of the 
line the messages are sorted out by special apparatus, 
each tuned to & particular frequency. The telephone 
messages are practically unaffected by electrical 
storms which throw the older telegraph services out 
of commission. Experience has shown that earth 
currents have no effect whatever on the service. 
Poles and wires may be submerged without affecting 
the transmission. Even when one of the wires was 
cut, it was still poasible to work the line successfully. 


THe nomenclature of disease has at present no 
principles. Since it was delimited from other vague 
fevers by the discovery of its causative agent, the 
fever which prevails round the Mediterranean, and 1s 
caused by the Micrococcus melitensis, has generally 
been known as ‘Malta fever.’ The inhabitants of 
Malta think that this association is prejudicial to 
their moral and material interests, and want the term 
‘undulant fever’ substituted. Surely they should 
rather be proud that their island was the scene of one 
of the beet pieces of modern work in bacteriology and 
hygiene. They would do better to devote their 
energy to commemorating the name of Sir David 
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Bruoe by placing the causative organism in the genus 
Brucella instead of Micrococcus, and in dealing so 
effectively with their goats (which are the reservoir 
from which human infections are derived) that the 
island stands out as the one place where the fever 
cannot possibly be caught. At present ' Malta fever’ 
is obviously the appropriate name for a disease dus 
to & melitensis microbe: to change it would do no 
good and only create confusion. About the right 
name of the organism there is fortunately no doubt : 
melitensis ia ite first and only title. 

Ix the Friday evening discourse delivered at the 
Royal Institution on Jan. 27 on '' Prehistoric Cave 
Art,” Miss D. A. E. Garrod stated that although 
remains of Upper Palwolithic man are found all over 
Europe, the artistio impulse whioh gave rise to the 
animal paintings of the caves appears to be a local 
development, practically confmed to central and 
southern France and northern Spain, the three chief 
centres being the Dordogne, the Pyrenees, and the 
Cantabric region. Cave art takes the form of painting, 
engraving, and sculpture. Owing to the fact that the 
paintings and engravings are often superimposed, it 


has been possible to work out their relative ages, and ` 


to establish a series showing a more or less con- 
tinuous development from simple outlines, through 
monochrome shading, to the great polychromes 
which reach their zenith in the cave of Altamira. 
Remarkable sculptures in high relief are found in the 
rock-shelter of Cap Blanc near Lee Eyzies, buried in de- 
ponite of early Magdalenian age, while in two Pyrenean 
caves which have been rendered nearly inaccessible 
by running water, clay models of animals have been 
preserved. It is clear from internal evidence that the 
art of the caves was inspired by a double purpose. 
In some cases it was directed to the promotion of 
fertility in the animals on whom man depended for 
his food ; in others to ensuring good luck in the chase. 


Pror. S. LANGDON'8 report on the work of the 
Oxford-Field expedition’s excavations during the 
current season at Kish, in his letter to the Times of 
Jan. 28, is of greater interest in ita general bearing 
than for the actual finds recorded. The expedition 
is now bringing to light from the lowest levels of this 
city, which tradition says was the first capital of 
Sumer after the Flood, similar painted pottery and 
pictographic tablets to those found at Jemdet Nasr, 
17 miles to the north-west. The civilisation of the 
two sites ia not that of Sumer; both the pictographio 
acript and the system of numeration are different. 
The painted pottery also differs from the painted 
ware of the southern area, that is, Sumer proper; 
but it is related to that of early Elam. Some of the 
pictographs are strikingly like those of the seals from 
Harappa and Mohenjo-Daro in Indis. This soript is 
one of & group of five independent scripte belonging 
to the same prehistoric civilisation which spread over 
Asia from China to the Mediterranean before 4000 
B.C., the other members of the group being Sumerian, 
proto-Elamite, Indus Valley, and early Chinese. The 
existence of a new branch of this homogeneous culture 
characterised by monochrome and polychrome ware 
in the region of Central Mesopotamia, between Babylon 
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and the Tigris, is, Prof. Langdon pointa out, a new 
factor in ancient history. The discovery the 
expedition of good Sumerian tablete at levels dated at 
3500 B.c. provee that this culture ceased to exist at 
Kish before that date. Numerous seals and shell 
plaques also testify to the Sumerian occupation after 
ita disappearance. 

Muc ingenuity has recently been expended in 
devising & code which would enable any listener 
anywhere to identify at once the broadcasting station 
to which he may be listening. Amongst the sugges- 
tions are various ways of sending morse signala by 
bells, hooters, and trumpets. In an article in the 
Wireless World for Jan. 11, Captain Eckersley points 
out that the vast majority of listeners to broadcasting 
have no interest in trying to identify the distant 
broadcasting station, the attenuated waves from 
which produce a4 curious noise in a multivalve 
receiving set. It would be foolish to handicap every 
item of a performance by a discordant signal merely to 
enable a few researchers to identify a particular noise. 
Tf it is eemential that they satisfy their curiosity, 
then they should use a wavemeter, and look up a hat 
of stations. It is difficult to see what useful purpose 
is served by identifying a very weak signal received 
on &large multi-valve set. The ether is full of strange 
noises, but those due to natural phenomena are of the 
greatest importance to physicists, and we are only 
slowly learning how -to identify them. Excellent 
work is being done at the present time in attempting 
to link up European broadcasting stations to Great 
Britain by land telephone cables. In this way the 
local station can radiate the performances taking 
place abroad, the announcer telling what we are to 
hear and where it comes from. We look forward to 
hearing in this way in London an opera in Vienna 
or a German orchestra in Berlin. Direct listening to 
foreign and distant stations, whether identified or 
not, is rarely pleasurable. It is probable that, in the 
future, by utilising short wave transmissions, broad- 
casting programmes from any part of the world will 
be radiated with but little distortion from many local 
stations. e 


Ix the construction of the Scottish section of the 
British national ‘grid’ of electric overhead wires, 
steel cored aluminium conductors are being used. 
Bome engineers have expressed doubte as to the 
permanence of the qualities of these composite con- 
ductors. It is satisfactory, therefore, to read a paper 
by E. T. Painton in the Electrician for Jan. 27 giving 
both experimental and practical resulte on these wires 
extending over a period of years. It is known that 
pure aluminium does not corrode even in the neigh- 
bourhood of cement works. On the other hand, 
aluminium is strongly electro-positive, and unleas a 
junction can be kept perfectly dry, it should not be 
used ın contact with other metals. We might expect 
that the natural tendency of steel to rust would be 
increased in the case of composite wires by electrolytic 
action. Practical experience, however, has proved 
that over long periods of operation no case of corrosion 
has ocourred. In order to test whether a single layer 
of sluminium wires was sufficient to protect the 
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galvanised steel core, Mr. Painton erected steel cored 
aluminium wires along the sea wall of a harbour in 
Northern Ireland. On stormy days the wirés are wet 
with sea water and subjected to the penetrating action 
of the wind. Every six months short lengths of the 
wires were cut off and their mechanical and electrical 
properties were measured and their appearance noted. 
After five years, there has been no diminution in the 
strength of the aluminium strands, and although the 
galvanising of the core is no longer bright, there is no 
sign of rust. The galvanising still withstood three full 
minute immersions in copper sulphate. Thess resulta 
are important; as steel cored aluminium is 80 per cent. 
stronger mechanically than the equivalent copper 
cable. The huge State network in France, which 
forms an important section for the rehabilitation of 
the devastated areas, oonaiste almost entirely of steel 
cored aluminium wires. 

THe use of electricity for baking ovens was discussed 
by E. Styles in a paper read to the Institution of 
Electrical Engmeers on Jan. 19. In Great Britain 
very little progress has been made in the application of 
electric heatang to bakers’ óvens. This is generally 
attributed to the high oost of electrical energy. But 
the author showed that the cost of the energy is only 
about three per cent. of the price of the bread when 
energy can be obtained at jd. per unit. The oven 
can be heated very quickly by eleotrio current, and it 
can retain its heat for many hours after the current bas 
been switched off. As baking is generally carried out 
during the night, moet electric supply companies 
would allow special rates for these ovens. When an 
electric oven is used, there is & considerable saving 
of floor space and of labour, as dirt and ashes are 
eliminated and no cleaning of flues is necessary. 
Owing to the ease with which the temperature can be 
maintained constant, there is an appreciable saving in 
the quantity of ingredients used. On the Continent 
and in the United States, the number of bakeries which 
heat electrically is rapidly increasing. In several 
towns in Great Britain they could be installed economi- 
cally at the present time. 

A REOENT addition to the Department of Zoology of 
the British Museum (Natural History) is a mounted 
specimen of a young Sumatran rhinoceros, presented 
by His Highness the Sultan of Perak ; the specimen is 
of exceptional interest as exhibiting the very hairy 
nature of the skin in the young of this species. The 
Department has also acquired the skin and skeleton of 
a gorilla collected for the Museum in the Belgian Congo, 
by special permission of the Belgian Minister for the 
Colonies. Through the generosity of Sir George 
H. Kenrick, the series of types contained in the 
Museum has received & valuable addition in the shape 
of 218 specimens, of which 197 are types, of New 
Guinea and Madagascar butterflies and moths. This 
donation comprises the types of 21 species of butter- 
flies and 176 species of moths, many of which were 
described by Bir George Kenrick himself, and also 
the Malagasy Geometridm described by Mr. L. B. 
Prout. 

Auona recent purchases for the Geological Depart- 
ment the most interesting is a curious fossil from the 
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lithographic stone of Solnhofen in Bavaria. It looks 
like two pieces of a large curved feather, and is thought 
to be a colony of hydroid polyps related to the modern 
Sea Fir. This fragment was no doubt torn up by a 
storm from a neighbouring sea-floor and swept on to 
the flata of the Solnhofen lagoon at the time when 
Kimmeridge Clay of Britain waa being laid down. A 
small lot of fossils recently obtained from the London 
Clay included the shell of & Pinna in which were 
several pearls. Recent donations include the pupa- 
case of a dragon-fly found by Mr. W. H. Wickes m the 
Rhsetio plant bed near Bristol; 147 shells from the 
Cretaceous and Pliocene rocks of Angola, collected by 
Mr. Beeby Thompson; five bony fishes from the 
Eocene of Egypt, including a new sole and anew form 
of primitive eel, discovered by Mr. C. Crawley. The 
totel number of visitors to the Museum during 1927 
was 569,318, and constitutes a record. The highest 
attendance in any previous year was 535,116 in 1900. 
The number of visitors on August Bank Holiday, 
18,431, while not quite the largest recorded on any one 
day, is m striking contrast with the number, 506, on 
Boxing Day. These figures illustrate the effect on 
museum attendances of two different types of bad 
bank-holiday weather. 

Dr. C. G. Abbot, who is well known for his work 
on the measurement of the solar constant, has been 
elected secretary of the Smithsonian Institution of 
Washington. 

Tx annual meeting of the Iron and Steel Institute 
will be held on May 8—4, at the house of the Institution 
of Civil Engineers, Great George Street, London, 
8.W.1, under the preaidency of Mr. Benjamin Talbot. 
The autumn meeting of the Institute will be at 
Bilbao during the week commencing Sept. 24. 

Tzmx Geological Society of Stockholm has elected 
the following to corresponding membership: Dr. 
F. A. Bather, London; Prof. Reginald Daly, Cam- 
bridge, Mase. ; Prof. P. Niggli, Zurich; Prof. Charles 
Behuchert, New Haven, Conn.; Dr. E. O. Ulrich, 
Washington. 

Tus Ministry of Health has issued ‘‘ Amendment 
Regulations " dealing with the labelling of condensed 
and of dried milks. They are primarily designed to 
secure that in the labelling of condensed and dried 
skimmed milks, greater prominence shall be given to 
the words “ Unfit for Babies." These Regulations 
are to come into force in May and in September 1928, 
respestively. 

OwrNG to the occurrence of a number of cases 0: 
smallpox among casuals during recent weeks, the 
Minister of Health bas directed that from now until 
Mar. 31 next, the medical officers of all Unions shall 
examine all casuals admitted, with the view of detect- 
ing cases of amallpox (Circular 859). 

Szvana. letters on sun images through window 
glass, referring to Prof. 8. Ruse’s letter in our issue 
of Jan. 14, have been received, which record smmiler 
observations. It seams probable that the formation 
of these images is due to parts of the glass having an 
appreciable convexity, which cannot, however, be 
detected by the naked eye. 
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Ar the anniversary meeting of the Royal Anthropo- 
logical Institute, held on Jan. 24, Prof. J. L. Myres 
waa elected president in succesaion to Mr. H. J. E. 

* Peake, whose term of office hes expired. The vacancy 
for a vice-president was filled by the election of Prof. 
H. J. E. Fleure, and Mr. G. D. Hornblower was elected 
to the office of honorary treasurer in succession to 
Dr. F. C. Shrubsall, who has resigned on account of 
preesure of other work. 

Tore twentieth annual general meeting of the 

' Institute of Metals will be held in London on Mar. 7 
and 8, under the presidency of Dr. W. Rosenhain, 
Superintendent of the Department of Metallurgy and 
Metallurgical Chemistry in the National Physioal 
Laboratory. 'The papers to be read and discussed 
include contributions from metallurgista in Germany, 
Japan, and the United States, as well as Great Britain. 
The autumn meeting will be held at Liverpool on 
Sept. 4 to 7. 

Ir ia announced in Science that the Edison medal, 
conferred annually by & committee of the American 
Institute of Electrical Engineers for ‘‘ meritorious 
aohievement in electrical science, electrical engineer- 
ing, or the electrical arts,” has been awarded for the 
year 1927 to Dr. Wiliam D. Coolidge, assistant 
director of the research laboratory of the General 
Electric Company, ''for his contributions to the 
incandescent electric lighting and to the X-ray arte." 

Tar ninetieth meeting of the German Society of 
Naturalists and Physicians will be held at Hamburg 
on Sept. 16-28 next. Special emphasis will be given 
in the general meetings and in the sections to the 
relationship of German science and medicine to 
maritime studies and to overseas countries. Par- 
ticulars of the meeting can be obtained from Prof. 
B. Rassow, Geschaftastelle der Gesellschaft Deutscher 
Naturforacher und Arzte, Leipng C.l, Gustav-Adolf- 
Str. 12. 

Registrar-General has igsued the provisional 
dim for England and Wales of the birth-rate, 
death-rate, and infantile mortality during the year 
1927. The birth-rate and the death-rate per 1000 
of population are respectively 16-7 and 128. The 
hirth-rate is 1-1 per 1000 below that of 1926, and is 
the lowest rate recorded since the establishment of 
civil registration. The death-rate is 0-7 per 1000 
above that of 1926, the excess being due to the high 
mortality in the first and fourth quarters of the year. 
The infantile mortality rate (deaths under one year 
per 1000 births) 1s equal to that of 1923, the loweat on 
record. 

As is generally known, an interest in the business 
of Mors. Adam Hilger, Ltd., was acquired by Mesara. 
Viokers, Ltd.,in 1910. Onthe conclusion of the War, 
this connexion in great part lost ita utility for both 
parties, and an arrangement hes now been made 
whereby the whole of the shares will be held by Mr. 
F. Twyman, F.R.S., and the widow and children of the 
late Mr. Otto Hilger. One of the latter, Mr. John 
Adam Hilger, now becomes a director of the firm. 

Lriovp E. Jackson and George H. Johnson, senior 
industrial fellows of the Mellon Institute of Industrial 
Research, University of Pittsburgh, have been elected 
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to honorary membership in the U.S. National Associa- 
tion of Dyers and Cleaners. Mr. Jackson, whe is in 
charge of the research of the Mundatechnical Society of 
America, has made & number of notable contributions 
to garment-cleaning practice and is the jomt inventor 
of a successful process of moth-proofing wearing 
apparel and house furnishings. Mr. Johnson has 
enjoyed much success in the investigational work he is 
carrying on for the Laundryowners’ National Associa- 
tion; he is also the author of standard treatises on 
textiles and laundering. 

Pror. E. N. da C. Andrade’s recent course of 
Christmas Lectures at the Royal Institution on 
“ Engines" is to be published in book form this 
spring by Messrs. G. Bell and Sons, Ltd. 

Messrs. Bernard Quaritch, Ltd., 11 Grafton Street, 
W.1, have just issued another of their well-known 
Catalogues (No. 413). It gives the titles, and in many 
cases other particulars, of nearly 700 works relating 
to astronomy, chemistry, physics, engineering. nlec- 
tricity, mathematics, and navigation. The Catalogue 





| should be seen by readers interested in theee subjects. 


Tee returns furnished for 1926 have afforded the 
first opportunity for a comprehensive survey öf the 
work done by local authorities in Great Britain under 
the national scheme for the treatment of tuberculosis 
since ita initiation. The Ministry of Health has there- 
fore considered it desirable to issue & memorandum 
containing an analysis of these returns (Memo. 131/T.). 
The items are arranged under forty-six headings, and 
are reduced to a percentage standard for all the 
authorities, county councils and joint committees, 
county borough councils, and metropolitan borough 
councils. By this arrangement the different local 
authorities and their officers will be able to compare 
ther own figures and ‘results with those of others. 
Thus, columns 4 to 6 of the Table give some idea of 
the efficiency of the notification of tuberculoma in each 
area, which varies from 100 per cent. in some areas to 
80 low as 70 per cent. in others. Column 7 gives the 
percentage of tuberculosis cases on the Dispensary 
Register per 100 of notifloations, and the figures vary 
from 98 in some areas to so low as 10 in one. For 
England as a whole, the death-rate from all formsa of 
tuberoulosis in 1926 was 957 per millon population, 
but in different areas it varies from a maximum of 
1776 (South Shields) to & minimum of 530 (Peter- 
borough). Of the metropolitan boroughs, Shoreditch 
and Bermondsey have the highest tuberculosis death- 
rate, and Hampstead the lowest. We notice an error 
in the return for Wandsworth, given as 165: it should 
be 865. This statistical analyms should be very 
valuable, and ought to be a stimulus to some of the 
authorities to improve their tuberculosis adminis- 
tration. 

APPLIOATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—An 
assistant lecturer in, mathematica at the Bradford 
Technical College—The Prinoipal, Technical College. 
Bradford (Feb. 11). A male senior secretary in the 
Academic Registrar’s department, the Univeraty of 
London-—The Principal Officer, University of London, 
South Kenmngton, 8.W.7 (Applications for form by 
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Feb. 6, return of form by Feb. 11). A professor of 
publig health at the London School of Hygiene and 
Tropical Medicine—The Academic Registrar, Uni- 
versity of London, South Kensington, S.W.7 (Feb. 16). 
A professor of pathology at the London (Royal Free 
Hospital) School of Medicine for Women—The 
Academic Registrar, University of London, South 
Kensington, 8.W.7 (Mar. 1). An assistant in the 
botany department of the University of Aberdeen— 
The Secretary, -University, Aberdeen (Mar. 1). A 
acience master under the Agricultural Department, 
Nigeria—The Secretary, Board of Education, White- 
hall, S.W.1 (marked C.A.(N.)), or The Secretary, 
Soottish Education Department, Whitehall, S.W.1 
(marked N.) (Mar. 81). A whole-time research 
worker, for research work on infectious diseases 
of the bowels, with special reference to industrial 
areas, at the Caloutta School of Tropical Medicine 
—-The Director, School of Tropical Medicine and 


Hygiene, Caloutta (April 15). An assistant patho- 
logist at the Royal Infirmary, Leicester — The 
House Governor and Secretary, Royal Infirmary, 
Leicester. Civilian education officers in the Royal 
Air Force Educational Service—The Secretary, Air 
Ministry, Adastral House, Kingsway, W.C.2. A tem- 
porary post in the department of mycology of the 
Rothamsted Experimenta! Station, for research work 
on wart disease of potatoes—The Secretary, Rotham- 
sted Experimental Station, Harpenden, Herts. A 
senior unqualified assistant in the biochemical de- 
partment of the Welloome Physiological Research 
Laboratories, Beckenham—The Director. 


Erratum.—Through musunderstanding of a tele- 
graphed correction to the first footnote to the table 
in Mr. E. J. Williams’ letter in NATURE of Jan. 28, 
p. 135, the expression for (p— 1)/(p-- 1) was wrongly 
printed (15/8)ca—(15/8)ce/8 instead of (15/8)cc. 


Our Astronomical Column. 


PHOTOGRAPHY OF THE CORONA ‘WITHOUT AN 
EcnresgE.—G. Blunok describes in Astr. Nachr., 5539, 
some interesting nape ents on obtaining photo- 
graphio images of the corona in full sunlight. He 
points out as the poe cause of the failure of 
previous attempta of this kind that they were made in 
too short a wave-length. He gives the peroen 
difference of illumination between the corona end the 
aky und as 0-2 per cent. at 46000, 0:8 at 17000, 
1-7 at 48500, 2-5 at 49500; he states that Pinazyanol 
mw a maximum degree of sensitivity at 46500, 

izyanin at 7500, Neozyanin at A8000. The last 
named makes corona photography just possible, but 
the author claims to have obtained a new sensitising 
dye called Prozyanol, which gives & maximum sensi- 
tivity at 48500. 

Full directaons are given in the paper as regards the 
exposure, development, and subsequent treatment of 
the plates ; there is a warning that the author himself 
suffered from the poisonous nature of some of the 
chemicals employed. Reproductions are given of 
three images obtained on Sept. 6 last, which strongly 
suggest that they are real photographs of the inner 
corona. An obvious test would be to take photo- 
graphs by this method when the moon’s diso is just 
outside that of the sun. If the coronal image is 
real, the dark outline of the moon should be traceable 
upon it. 


M. Awronrapi’s OBSERVATIONS OF MERCURY AND 
THE Jovian Sarecorres.—Allusion has already been 
made in this column to M. Antoniadi’s examina- 
tion of Mercury during the last three years with the 
great Meudon refractor, whioh oonflrmed the 88-day 
rotation. He gives further details of his observations 
in L'Astronomie for January, and notes that on several 
days observations were continued for several hours, 
during which no shift of the markings was discernible. 
He considers that there is evidence of some atmo- 
sphere on M ; producing thin veils of mist at 
times over the masta, sinoe their darkness ap 
to vary from time to time, though the conditions of 
our own atmosphere were appreciably the same. 
He gives a diagram illustrating ‘tthe libration of the 
illuminated on i from the ecoentnoity of 
the orbit. This was oonstructed by utilising the 
proposition that the angular motion of a planet about 
the empty focus ia very nearly uniform. 

During the same period, Antoniadi examined 
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the satellites of Jupiter, of which he gave interesting 
drawings in L'Astronomis for last A He notes 
the extremely high albedo of satellite II., which he 
states to be the highest of any body in the solar 
tem. There previously been no certain 
etection of any markings on this satellite, but a 
dusky marking was discerned on Sept. 14, 1020. 
The presence of a bright equatorial belt on satellite I., 
firat announoed by ard in 1893, was confirmed. 
Oocasionally in transit across Jupiter this bright zone 
was alone visible, the rest of the disc being indig- 
tinguishable from the planetary background. 


PABALLAXES OF BINARY STARS DEDUCED FROM 
ASSUMPTIONS OY THEIR Mass.—It has for a long time 


been the oustom of the computers of the orbits of . 


binary stars to &ppend to their resulting elements the 
“hypothetical parallax,’ which is that resulting from 
an assumed mass of the » generally taken either 
equal to that of the sun or double this A further 
refinement was possible when Prof. Eddington showed 
that mass and absolute magnitude were correlated. 
Assuming the mass-luminosity relation we can make 
& closer approximation to the dynamical parallax 
than that based on the assignment of a uniform mass 
to all stars. 

Mr. R. O. Redman applies this method to 803 stars in 
Mon. Not. Hoy. Ast. Soc. for November. 120 of the stars 
have determined orbits ; the method oan be applied 
with greater confidence to these. The remaining 
stars have aros observed which are short for the 
deduction of individual orbita, but they can be used 
statistically, as suggested by Russell and H rung. 
The results for the dwarf stars are fairly consistent, 
and give absolute magnitudes agreeing with the 
Russell diagram. The mean absolute itudes 
for different spectral t are: F0,2°7; F5, 3-4; F8, 
3°8; GO, 4-1; G5, 4:9; ,»4°7. The mean result for the 
solar velocity comes out 21:07 km./seo., and the mean 
kinetic energies for stars of the different t come 


out fairl ry nd though the results for type 
BO to B6, and for the giants from F to K, appear to 
be rather hi 


On the whole, the paper adds fresh evidence in 
favour of the mass-luminomty relation. The ın- 
dividual axes are printed for all the stars with 
determined orbita. They are especially useful for 
the smaller parallaxes ; for the larger ones the 
trigonometrical values are more trustworthy. 
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Research Ítems. P 
Kent's Cavern.—In the Procecdings of the Torquay ! noticeable. They clearly extend over a very long 


* Natural History Society for 1926-27, Sir Arthur 
Keith describes the f ent of a human jaw whieh 
was found at a depth of 10} feet in the cave earth in 
the vestibule of Kent's Cavern. It represents part 
of the nght half of the upper jaw, and moludes the 
alveolar process from the middle of the socket of 
the canine to almoat the hinder or distal margin of the 
socket of the second molar. Three teeth are in place 
—the right canine, the second rigar premolar, and the 
first right molar. The sockets for the first premolar 
and the second molar are empty, their teeth havin 
fallen from the sockets after death. A small area o 
the lower wall of the amus maxillaris and the basal 
part of the zygomatic ridge of the upper jaw are 
preserved, as well as a small of the palatal process 
on the inner margin of the alveolar process. There 19 
no sign of disease, but the crowns are worn flat and 
smooth so that a border of enamel encloses the exposed 
dentine. The state of the canine indicates an edge- 
to-edge bite. The condition of the fractured surface 
of the bone suggests that ıt was broken away before 
the animal matter had entirely disappeared. The 
bone 13 coloured a pinkish red, the colour of all fosa 
specimens from the cave earth, and there can be no 
doubt that ıt is as old as the date of the deposition 
of the cave earth. The teeth and jaws may very well 
have belo to the same people whose remains have 

revioualy been found in the cavern, that is, the palate 
ound in the stalagmite by Mr. Pengelly and the 
fragment described in the last report. It belongs to 
the t of modern man which includes the late 

Dalischibuo peoples of Europe. 


ARGENTINE Rock-PArNwTINGS.— Among the pepers 
presented to the twenty-first International Congress 
of Americanistas at the Góteborg seasion was a study 
of Argentine rock-painti by Mr. G. A. Gardner, 
which has since been published with ulustrations in 
the Procecdings. Although rook-paintings were known 
to exist in the Province of Cordoba, . Gardner, 
in the course of investigations extending over three 
seasons, was able to visit and record a | number 
which had not previously been deser The 
paintings are found along the baok walls of shelters 
eroded from the exposed edges of the horizontal 
strata of the tmassic sandstone occurring among the 
mountains of Cordoba. 'The individual figures which 
com the paintings number more than nine 
hun and consist chiefly of natural objects and 
designs of a geometrical character. Many are inoom- 
prehensible. The commonest geometrical figures are 
circles, but there is a number of rectangular figures 
resembling gratings, while others are not unlike the 
European palmolthic 'tectiforms, Combinations of 
dots and strokes, suggesting tallies, are found, and 
some figures may represent human footsteps and 
animal footprints. natural objects consist 
largely of animals drawn in a realistic manner, of 
which some are the llama or the huanaco, and un- 
doubted canines and felines. Birds are scarce but 
lifeike. Reptiles are represented by serpents, highly 
conventionalised, and a few tortoises. gnisable 
vegetable forms are almost entirely absent. The 
absence of the human figure in most shelters was 
remarkable. They occurred in rudimentary and 
conventionalized form. A few were highly realistic, 
showing the dress and weapons of the Indians. 
Finally, representations of men on horseback appeared, 
clearly 8 soldiers. Foot-soldiers are also 
shown. Few of the figures are in outline, most being 
mJhouetted in colour laid on flat. Superposition is 
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time, and probably cessed with the los of independ- 
enoe of the Comechingons, as these Indians were 
known to the Spaniards, soon after the Conquest. 


ScorrisH 8ma Trour.—As a result of the continu- 
ous work being carried out by the Soottish Fishery 
Board on salmon and sea trout, Mr. G. H. Nall has 
colleeted information about the sea trout from the 
tidal waters of the Don and Ythan (Fisheries, Scotland, 
Salmon Fish., No. 11.,1927. London: H.M. Stationery 
Office), both of which rivers flow out on the Aberdeen- 
shire coast, the former with a tidal estuary one mile 
long, and the latter with one four miles in length. 
Recapture of marked fish has shown that in 1926 the 
sea trout present ın the Don estuary were 95 per cent. 
finnock, and consisted for the most part of fish 
wandering from other rivera, only a few being natives 
of the n. Interesting movements of the trout 
were disclosed, one having travelled in eight months 
a distance of 165 miles by the coast line from the 
Ythan to the River Teith at Callander, in which river 
perhaps it was orginally born. In marked contrast. 
to the mixed population in the Don waters were the 
fiah in the than estuary, nearly all of which were 
natives of the Ythan nver. Collections in this estuary 
were spread over the whole of 1926, and a review of 
the changing com agi of these trout eccording 
to age 18 given. The writer adds a word of warning 
against the danger of depleting the stock of the Don 
and other rivers by anglers who capture thousands of 
finnook from the Don estuary, many of which in tho 
spring are jll-conditioned fish. Amongst other nter- 
esting observations is the effect of the difference in 
type of west coast and east coast mvers at their 
junction with the sea on the feeding of the sea trout. 
which ıs reflected in their scales. A new departuro 
is made by wnting this paper in non-technical 
language, for the advantage of anglers interested in 
sea-trout life. 


ABRATION OF AQUARIA.—The attention of those 
who desire to maintain aquaria and to provide for 
their aeration is directed to an account, by Prof. H. 
Graham Cannon and Dr. A. J. Grove, m the December 
issue of the Journal of the Royal Microscopical Society, 
of a simplified apparatus which has proved efficient 
in use. The clear description and two text-figure« 
will enable anyone who haa even a moderate amount 
of technical skill to make and put together the 
oe The principle is that peony em- 
ployed in the apparatus of Gemmill, namely, that 
water from a tap flows through a tube into the hori- 
zontal arm of a 4-tube and down the lower vertical 
arm sucking m air through the upper vertical arm. 
The suction tube in this apparatus, instead of being 
straight as in the previous types, has upon it near 
the top a complete twist, and * ıb 18 an advantage for 
this twist to be badly made " and to contain “ one or 
two constrieted bends such as the ordinary amateur 
glase-worker mangre to produce.” This apparatus 
should prove useful in many biological laboratories. 


THe SPECIES OF AwncyrLosroua.—B. Schwartz 
(Proc. U.S. Nat. Alus , vol. 72, Art. 1, 1927) has made 
an examination of specimens of Ancylostoma pluri- 
dentatum and confluns the validity of the species. 
Abnormalities in the teeth in the mouth capsule are 
recorded—the outermost teeth on the dorsal wall of 
the capsule being in some cases truncated and 
resembling those of A. braziliense, but the author 
considers the two species to be distinct. He gives 
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a brief review of the species of Ancylostoms and a po 
by tie help of which they may be differentiated. 
pointe out that the teoth in the ventral portion of the 
mouth capsule are three pairs in some species (e.g. 
A. caninum) ; in other species (e.g. A. duodenale) the 
innermost of the three teeth is small or rudimentary ; 
in others (e.g. 4. malayanum) only two pairs of ventral 
teeth are present; and in A. plundentatium and 
brasiliense the inner pair is reduced in sire and in 
some examples of the latter species is entirely absent, 
there being only a single pair of ventral teeth. 


A PARASITE OF THE Eaa or THE Livas FLUXKE.— 
Prof. J. Bayley Butler and J. J. C. Buckley desoribe 
(Sct. Proc. . Dublin Soc., vol. 18, No. 45, 1927) the 
oecurrenoe of a Chytridiacsan ite, Catenaria 
anguillula, in ihe eggs of the liver fluke, Fasciola 
hepatica, kept in tap-water in laboratory cultures. 
The source of the Catenaria is believed to be the tap- 
water employed. The infection of the fluke egg 
takes place by a zoospore of Catenaria ing upon 
the egg-shell and piercing it obliquely, makmg an 
aperture about O0-b& in diameter. The penetration 
takes place within twelve hours from the settling of 
the xoospore. The roospore after entering enl 
to form'& subspherical from which a myoe 
fllament grows out into the contente of the egg and 
develope a series of enlargements which vary con- 
siderably in shape. The case ara unswollen parta 
7 the mycelium become septate and form isthmuses. 

e enlarged pue we spo i evelop nutritive 
rhizoids which may branoh. ithin the sporengia, 

are formed and eventually escape waa d 
& dehi ce tube or beak which usually pierces the 
oo shell or pushes open the operculum of the egg. 

o form of sexual reproduction and no resting spores 
have been observed. The of the liver fluke will 
continue to live and to hai out into miracidia if 
kept at laboratory temperature for a period of nine 
months. At any time during this period miracidia 
can be obtained by placing some of the in test 
tubes in water in an moubator at 24° to 26°O. E 
' infected with Catenaria would not develop. The 
poæibility of using Catenaria as a means of checking 
the infection of mails by miracidia is suggested. 


AscmNT OP Ba? IN TruEs.—Before the recent 
meeti of the American Botanical Society, Dr. 
D. T. MacDo Prof. J. B. Overton, Prof. 
G. M. Smith described some experiments on the 
paosago o: Water mp ee aa Lapinid 

ows Bullsiin, by Science Service, i n). 

They conclude that the wood veemsels in the sap- 
wood of trees, assumed to be wholly devoted to carry- 
ing water upwards to the leaves, are to some extent 
air reservoirs. These air-containing vessels are, more- 
over, not scattered at random, but have a definite 
‘zoned arrangement which differs in different species 
of trees. Investigations were carried out by injecting 
red dye into various kinds of trees and either Iene 
the natural suction of the leaves pull it up or pulli 

it up by a vacuum pump. When the suction appli 
was small, the dye traveled up the trunk in a natural 
way, and of course did not enter the vessels blocked 
by air. The zone of rb was thus clearly 
marked in red. By this means it was found that in 
willow the sap stream passed exclusively thro 
wood formed late in autumn, in alder in the early 
spring wood only, and in walnat through the inner 
and outer faces of an annual ring, but not through 
the median portion. 


SuxsPENTINES oy THH ÉÜHETLANDS.—Dr. F. C. 
Phillips makes a noteworthy contribution to the local 
geology of a somewhat inaccessible region, and to the 

. 
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penl roblem of the transformations undergone 
y ul io rocks, in 4 published in the 
Quar. Jour. Geol. Soc., pp. 622-652, 1927. The Unst 
intrusion, which is the studied, ranges from 
dunite and peridotite rouge pyroxenite to gabbro, 


the latter bei etra by pegmatoid gabbro. 
Lene ie and massive varieties of 
chromite oocur in the more basic serpentines, and 
form workable deposita. The differentiation series 
ia thus of & normal character, and is referred to 
rimgry tallisation $n situ. Autometamorphism 
rought about serpentinisation of the ultrabasic 
rocks, amphibolitisation of the pyroxenes, and 
sausmBuritisabion of the felspars. Dynamio action is 
considered to have contributed to the metamorphism 
at two stages: contemporary stress to the genesis 
of antagorite ; and subsequent stress to that of various 





sehistose products. The formation of carbonates 
is ref in part to the action of atmospheric 
weathering. 


CORAL REEFS AND A MIGBATING ÁNTIOLINE IN 
Fis1.—The Fij: Islands include examples of fringing, 
barrier, and atoll reefs in all stages of growth, and 
elevated barriers and atolls in various stages of 
dissection. The region has therefore played a con- 
siderable part in the coral-reef controversy. In the 
Amer. Jour. Science for November last, Prof. W. M. 
Davis uses it to show that despite many weighty 
opinions to the contrary, its evidence may be 
unequivocally in favour of Darwin’s theory. He 
shows that four or five roughly north-south belts of 
unlike reefs can be recognised, and he describes the 
vertical movements which the islands of each belt 
have suffered. It is found that the phases of move- 
ment of the western belts occur later than the corre- 
apondre phe OF palato The cun. The c 

e westward propagation of & broad and ow 
wave-like deformation of the ocean floor. The 
observed changes af level thus appear to be equivalent 
to the slow westward migration of a broad anticline 
preceded and followed by shallow synclines. The 
wave-length is to be measured in scores of miles, but 
the height from tro to orest is only a few thousand 
feet. i le hypothesis oo-ordmates in a 

simple fashion & large variety of observations 
which hitherto have oe a hopeleasly confused 
icture of the history of this NER region. Prof. 
avis finds that the adoption of his scheme of & 
migrating anticline at once removes all the difficulties 
which Darwin's coral-reef theory has had to encounter 
in Fiji. He concludes, ' . . . in spite of the many 
obituaries written over it in the past forty years, it 
may be expected to regain in the coming half-century 
the worldwide acceptance that it enjoyed for & genera- 
tion a hundred years earlier.” 


Oraquxms Mamar ror X-ray DIAGNOBIS.—Wo have 
tested a sample of a new barium meal preparation for 
X-ray diagnosis prepared by the British Houses, 
Ltd., and supplied under name ‘ Shadoform.’ It 
is put In boxes es ing the equivalent of 4 oz. 
chemically pure barium sulphate specially prepared, 
so that it forms, when mixed with cold water, a fine 
suspension with no tendency to settle, as the cruder 
forms of barium sulphate are apt to do. A little care 
is necessary in mixmg with the water to form a sus- 

ion free from lumpe, but if the instructions are 
ollowed & very good mixture resulte, which is palat- 
able and of a smooth texture. The definition on the 
manipulated easily 
while in the stomach. No tendency of the opaque 
material to settle was noticed, and excretion appeared 
to be satisfactory. The cereals stated tar bo 
chemically pure, and hence no possibility of abeorption 
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of banum salts will arise. In thia material we have 
a satisfactory meal which can be quickly made up. 


* BcATTERING OF ELECTRONS IN lONISED MEDIA.— 
The article by Dr. I. Langmuir in the Zeitschrift fur 
Physik of Dec. 14 on electric discharges in gases at 
low pressures, is a valuable review of some of the 
advances of recent years for which he has been 
direotly or indirectly responsible. His methods for 
measuring potentials, &nd ionic concentrations and 
energies, are by now well established, and have been 
applied to numerous problems, but there 1s the curious 
outstandi difficulty that groups of electrons 
acquire & thermal distribution of velocities far more 
readily than can be accounted for by collisions of any 
ordinary type. Dr. Langmuir gives reasons for 
supposing that the apparent scattering cannot be an 
effeot of either regular or aperiodic fluctuations of the 
discharge, as has been dae by other authors, 
but the exact mechanism by which it takes place is 
still obscure. A large number of numencal resulta 
has, however, been collected by now, and it appears 
probable that the proceas is reversible, and that the 
agent responsible, whatever its nature, is in a species 
of thermal equilibrium with the electrons affected. 


SPACE CHARGES IN ELECTROLYTES.— Various agpects 
of the electrical convection of liquids, many of them 
known to Warburg and other earlier workers, &re 
discussed by Prof. A. Coehn and Dr. Sechnurmann in 
the Zeitschrift fur Physik of Jan. 2. their object being 
to extend the analogy between conduction in gases 
and in liquide. The latter usually contam ions in 
such large numbers that many phenomena typical 
of the former are masked, but the correspondence 18 
closer with electrolytes of one thousandth or less 
normality, and is especially prominent in the large 
flelds near the surfaces of small sheathed electrodes. 
Here the differences in mobility of the positive and 
negative carriers are aufflcient to set up a 
charge, which oan give rise to a motion of fluid 
towards the electrode. A particularly neat experi- 
ment that is desoribed shows this eflect, as well as 
the analogue of the electrical wind, by the reaction 
on & light enamelled wire, nded in milinormal 
sulphuric acid with its lower end bent round, and only 
the extreme tip serving to give electrical connexion 
between the metal and fluid. 


Houurprry Testr Equrewent.—The amount of 
moisture in the atmosphere has a great effect on the 
mechanical and electrical properties of all fibrous 
materials. It is therefore to be expected that 
telephone apparatus connected to miles of insulated 
circuits and having closely adjusted moving parts 
should be specially susceptible to the effecta of 
moisture It 1s mecessary for telephone laboratories 
to have humidity test departmenta where the effect 
of various percentage humidities in the atmosphere 
can be accurately studied. E. B. Wood, in the Bell 
Laboratories Record for December. deseribee the facili- 
ties this company has m its development laboratory 
for making humidity teats. The equipment consists 
of large cork insulated rooms, small air-tight chambers, 
and smaller portable unite. The large rooms have 
a capacity of about 1500 cubic feet. The temperature 
and humidity of each room are controlled by a system 
of sprays, water-cooled radiators, and electric heaters, 
the air from a centrifugal blower circulating eons 
them. This apparatus enables the humidity to 
kept constant at any value from 30 to 95 per cent., 
and the temperature at any value between 70° and 
110° F. This covers the range of conditions usually 
existing in telephone buildings. The operation 18 
automatic, the humidity being mainteined with one 
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per cent. accuracy and the temperature to within 
alf a degree Fahrenheit. It is thus easy tos test 
both rew materiala and large pieces of apparatus 
under various operating conditions. The smaller 
test chambers are thoroughly heat-insulated from 
the outside. The humidity 1s controlled by the use 
of a solution of sulphunie acid contained in a large 
shallow lead tray over which the air is circulated by 
afan. For temperatures below room temperatures, 
air cooled by contact with ice is circulated by an 
electric blower. For very accurate tests or for tests 
like corrosion tests which require a long exposure, 
these chambers are used. The portable units have 
& capacity of about eight cubic feet and are used for 
the inspection testing of raw matemals and small 
manufactured articles. 


Reichert MICROSCOPES AND ACCESSORIES.—Ín a 
recently issued catalogue (List E 7) Messrs. C. 
Reichert of Vienna give a deseniption of vanous types 
of their microscopes and photomiorographie apparetus 
for biological and mineralogical purposes. Several 
models of the new mono-binocular stereo-microseo 
&re illustrated. In this instrument, the oil of light 
from the objective is equally distributed between the 
two oculars by internal reflection from a silvered 
prism. The silvering is thinner on one half of the 
reflecting surface than on the other. This gives rise to 
a difference between the intensity of the raya m the 
left half and that in the nght half of the ocular 
receiving the reflected portion of the light. The 
conditions are exactly reversed in the other ocular, 
which receives the light transmitted through the 
partially silvered surface. The parallactic differences 
thus produced in the pictures presented to the two 
eyes give rise to the stereoscopic effect. This effect 1s 
obtained without the loss of light which 1a involved 
when part of the pencil of light has to be screened off. 
A series of F/4 anasti t lenses suitable for macro- 
photography or projection is also listed in the 
catalogue. These give magnifications of from 4 to 24, 
with focal lengths of 100 mm. to 20 mm. respectively. 
Amongst the varous types of vertical illuminators 
illustrated is a polarising illummator which oan be 
sorewed on to the microscope tube when it is desired 
to examine metals or ores under polarised light. The 
illuminator embodies a rectangular illuminating prism, 
a rotating polariser. Uluminating lenses, filter slot, 
and an electric bulb aa the source of light. The 
catalogue also includes a wide range of objectives, 
eyepieces, condensers, and other microscope acces- 
sorties made by Messrs. Reichert, whose London agents 
are Messrs. Chas. Hearson and Co., Ltd., 27 Mortimer 
Street, W.1. 


BABYLONIAN ARTIFICIAL Lapis Lazuti.—In the 
Chemiker-Zeitung of Dec. 31, Prof. Neumann gives an 
interesting account of some analyses which he has 
recently carried out of fragmenta of Babylonian 
ariivficial lapis lazuli, dating from about 1 B.C., 
from the excavations at Nippur. The high percentage 
of lead previously found by Bertrand has been shown 
to be quite erroneous, but it has been conclusively 
established that both cobalt and copper are present 
as oolouring matters. It 18 claimed that this 13 the 
only antique glaas which 1a definitely known to be 
coloured by cobalt, for in spite of frequent references 
in technical literature to the existence of this metal 
in antique glasses, they appear to have no justification. 
Their origin has now been traced to a faulty observa- 
tion published by Davy in 1816. Although many 
specimens of antique glasses from the period between 
1500 and 850 B.c. have been anal by Neumann 
and his collaborators, cobalt has hitherto never been 
detected in them. 
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: The Genetics of Cereals. 


HE volume of published invedtigations on the 
genetios and cytology of continues to 
increase, and some important problems of variation 
and relationships in these forms are being solved. 
One of the most recent of these discoveries relates to 


oats. 

The pel ibus: origin of fatuoid or false wild osts 
from tivated varieties has been an agricultural 
problem for forty years. They resemble the wild 
oat, Avena fatua, but differ in not having delayed 
seed- ination. An extended study of the gene- 
tics and logy of fatupids by Dr. C. L. Huskins 
(Jour. of ics, vol. 18, No. 8) has resulted in the 
important discovery that these are mutations result- 
ing from chromosome i ities in normal oate. 

e ordi oeta (Avena sativa) has forty-two 
chromosomes, Dr. Huskins has found that in different 
fatuoid strains the chromosome numbers range from 
torty to'forty-four. ] 

e commonest type of heterozygous fatuoid has 
forty-two chromosomes and tes into normals, 
hete us and h us fatuoids in a 1:2:1 
ratio. e segregated fatuoids frequently have a 
single trrvalent and a univalent chromosome or, in 
ponionygonp forms, a quadrivalent. Probably such 


fatuoids arise through the formation of a quadrivalent 
chromosome in which the elements are not ted 
in their pro pairs in the reduction division. 


Another fatuoid has forty-one chromosomes and 
arate & few sterile dwarfs with forty chromosomes. 

type with forty-three chromosomes produces 4 
few sterile dwarfs with forty-four. 

This work constitutes a new and striking case of 
correlation between chromosome content and genetic 
behaviour. Numerous ai ities are pointed out 
between fatuoid cats and toid wheete, which also 


arise as variations. Bo conditions ap tly 
arise thro aberrant chromosome di ations. 
The practical possibility is that & strain 


of oats -may be produced whi 
to fatuoids. 

Novel resulta are obtained by Mr. A. E. Watkins 
(Jour. of Genetics, vol. 18, No. 8) in the study of crosses 
between Rivet wheat (Tritcwn turgidum with 14 
pairs of chromosomes) and T. vulgare (vars. Yeoman 
and Iron) with 21 pairs. The F, is partially sterile, 
but was -crossed with both parents reciprocally. 
Chromosome counts in these hybrids show that while 
the F, fertile -cells usually have a chromosome 
content interm 


does nob give rise 


therefore upheld that there is a simple polyploid 
relationship between the two species. 

The interesting discovery is made that in some of 
these baok-oroeses the germination of the grain is 
largely determined by the chromoeome oontent of 
the end Grains from the cross 42-chromosome 
9 x 28-chromosome ¢ are plump and germinate well, 
while from the reciprocal croas they are wrinkled 
and germinate y. Successful germination de- 
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pends on the relations between embryo and endo* 
sperm. The conclusion is reached that germination 
18 good if all chromosomes are present in the endo- 
sperm in the diploid or triploid condition, but bad 
when some of them are only represented once. 

In & continuation of this work (Jour. of Genetics, 
vol. 19, No. 1), Mr. Watkins has studied the inherit- 
anoe of such features as waxy leaves, keeled glume, and 
susceptibility to Puocinia glumarum in F, T. vulgare x 
T. iurgidum back- with turgidum or vulgare. 
The resulta lead to the Sonone that re 

ies homologous factors in homologous pai 
rane, while the extra vulgare chromosomes 
carry another set of very similar if not identical 
factors. 

In crosses between the tetraploid T. durum and 
T. Prof. W. P. Thompson (Genstics, vol. 10, 
p; 285) found in F, and F, some plants resembling 

. durum, some like T'. vulgare, and some intermediate. 
They have chromosome numbers corresponding to 
their external appearance, and the forms with inter- 
mediate numbers and appearance tend to be elimi- 
nated in F, The correlation between the T. durum 
characters and rust-remstence was broken, but since 
resistance evidentl depends on more than one factor, 
it will be very ditto t to get full rust-resistance in 
T. : 

Various crosses between wheat (21 chromosomes) 
and rye (7 chromosomes) have been made in recent 
years. Prof. Thompeon (Genetics, vol. 11, p. 317 
describes the cytology of a croas, using an unspecifi 
variety of wheat as mother. This particular oroes, he 
finds, 18 easily made. In the Ed no chromosomes 
pair at reduction, but the separate into two 

upe and split lengthwise either before or after 
this separation. Very few F, planta were obtamed, 
as the pollen sterility is almost complete. 

Prof. G. K. Meister and his collaborators at the 
Saratov Experiment Station on the vapa have 

ublished -a series of pers on wheat-rye hybrids, 

eginning in 1918, which should be more widely 
known. Their most recent contributions in Russian, 
with English or German résumés, are contained in 
Jour. . Agric. S.E. Eur. Russia, vol. 4, Part I. 
They that the reciprocal crosses between vulgare 
wheat (var. erythrospermum) and rye can be made, 
and they give identical resulte. The rye x wheat 
croas was made by using the local winter rye 
and the pollen of & winter wheat. The F, from 
theese crosses was grown in numbers in 1926, 
and many of the planta showed greatly increased. 


fertility. 
The logy of the hybrid between T". mono- 
cocoum (n=7) and T. idum (n—14) has been 


investigated by Prof. W. P. Thompson (Jour. Genetics, 
vol 17, No. 1). In the pollen formation of this 
triploid hybrid, ‘three to seven bivalent chromosomes 
appear, the remainder being unpaired. Sax, anna 
another variety of turgidum, has previously repo 
the occurrence of seven bivalente. The later 
history of the chromosomes is also different, Thomp- 
son ing that after the bivalents separate the 
univalent mosomes arrange themselves medianly 
and split. In the homotypio division these uni- 
valents lag, fail to divide, and wander irregularly to 
the poles. Sax, however, found the univalents 
dividing in the second division and not in the first. 
Thus a small difference in one of the parente appears 
to make & great change in the chromosome behaviour. 
These two varieties of turgidum ought to be crossed 
together and the hybrids studied. 
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Reference may be made to one more 
wheat hybrids, by Mias Melburn and Prof. Thompeon 
al Jour. Bot, vol 14, p. 327). In T. spelta 
n=21) x T. monooocoum (n=7) the hybrid is oom- 
rey sterile, and the heterotypic divimon shows 
dio ve to no bivalent chromosomes. The remainder 


per on 


mostly split, but in the seoond division they lag 
and form extra nuclei. The hybrids between di t 
types of wheat can thus be ed m a series 
according to the amount of.pairing of chromosomes 
and the irregularities in the behaviour of the uni- 
valents. R. Ruaarma GATES., 


The Introduction of Civilisation into Britain. 


T the anniv meeti 
thropological Institute, held on Tuesday, Jan. 24, 
the outgoing premdent, Mr. H. J. E. Peake, delivered 
an addreas on ‘‘ The Introduction of Civilisation into 
Britem." He said that it seems certain that the art 
of agriculture, the first step in civilisation, was first 
practised ın the Near East, more probably in Asia 
iani in Africa, and that the first -growers were 
also potters. At an early date both these arte were 
in uced into the area and into the Plain 
of H , and Prof. Childe has shown how they 
spread Mm the latter area to Switzerland, to the 
e, audi to the oountry around Lióge. 

Dr. Frankfort has recently pointed out the existence 
of a trade-route in Earl oan times ; this started 
from the head of the Gui of Corinth and reached 
southern Italy and Sicily. Along this route passed 
commodities from the second oty of Hisarlik. 
Frankfort that this trade was carried farther 
west, and de has noted the presence of Early 
Cycladic beads in Portugal. This indicates that the 
elementa of civilisation had reached the Atlantio 
coast before 2200 B.o. 

Prof. Bosch-Gimpera has shown that early in the 
oppor So dh Age there were two small centres of civilisation 

one at Almeria m the south- 
east and the other in the south of Portugal, and that 
between them the Ca natives used a rough 
pottery, based on leather models. These people had 
evidently learned the first elementa of civilisation 
from the eastern traders, and had develo & 
rude civilisation that Bosch-Gimpera calls “ la oivi- 
lisation des grottee." He has also shown that this 
type of rude pottery spread so far as the Maritime 
AI 


E is believed that agriculture and the potter’s arb 
reached Britain at the dawn of the Neohthic 
and this view, as we shall see, is justified. In 1910, 
Mr. Smith described some round-bottomed 
bowls, one of which came from Mortlake, and some 
similar ts from Peterborough, and pointed 
out that pottery of that typo has been found in 
Finland and East Sweden. 1925, Mr. T. D.-Ken- 
drick described two neolithic wares, one of which 


of the Royal An- 


> 


was found at Rodmarton and other sites in Gloucester- 
La and Wiltshire, the other at Mortlake and Peter- 
eee ee O. Menghin also 
these wares under the names of Grimeton- 
pions and Peterborough-keramik, that the 
former is earlier than the latter. lately Mr. 
E. Thurlow Leeds has discussed the pim criti- 
oiamg Menghin’s terminology, and that the 
first ware arrived from the south and the second from 
the north-east about the same time. 

The best evidence comes from Windmill Hill, 
Avebury, now bemg excavated by Mr. Alexander 
Keiller, who haa kindly allowed this information to 
be published. Here have been found three con- 
centric of intermittent ditches, resembling those 
at Miohelsberg, but without the distinotive tulip- 
shaped vase of the latter site. Pottery was found 
abundantly in the ditches, but in two layers separated 
by an almost sterile ria 

In the top layer, al enta of beakers, 
were found & number o Mei the Peterborough- 
kNunWE did many shards resembling the GAMin- 
keramik. In the lower layer, however, the prevailing 
ware 18 different, but the paste somewhat resembles 
that of the Grimston-keramik. Mrs. Keiller has 
restored several pota, which resemble closely some 
found in the lake-dwellings of Switzerland, and are 
called by Reimerth the Westische-keramik ; these 
seem to have been introduced into Switzerland from 
"ls appears likely ist the alata cf divis 

ta t the elements of oi tion. 
PD cho Rhone valley into Burgundy, where 
this Wastischa- keramsk edd vtri a Les 
who lived in fortifled villages of the Miche ong type 
Thence the potters art, and the elementa p 
culture, spread into Bwitzerland, through the Belfort 
Gap into the Upper Rhine basin, where it developed 
into the characteristic Michelsberg type, and into the 
north of Erance and Belgium, where it spread over a 
large area, in which was & culture called by Bosoh- 
Gimpera “la civilisation du silex." From this last 
region it reached the south of land some little 
time before the arrival of the Peterborough-keramik 
on the north-east coast. 





: Marine Oil-Engines. 


IN the first Thomas Lowe Gray lecture, delivered 
before the Institution of Mechanical Engineers 
on Jan. 6, Prof. C. J. EE pipes Aa ed 
survey of the past development,’ present status, 
robable future development of the marine oil 
Past development is but briefly outlined. In 
to the present position, attention is directed to the fact 
that recent improvementa in fuel consumption of 
marine steam turbine installations have reduced the 
advantage in this respect held by thé oil-engine. In 
the teats o ho Bull ail ing Oil-Engine Trials 
Committee, the airless-injection two-stroke 
me, consuming 6880 B.T.U., and the Doxford 
airless cnjocton eee piston two-stroke engine, 
oonsuming 7570 B.T.U. brake horse-power per 
hour, were the best ormances, and it is shown- 
that while the former has a leas efficient fuel oom- 
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bustion, this is more than balanced by the energy 
recovered from the jackets and exhaust gases, It is 
estimated that the minimum oonsumptions le 
at the present time are 6240 and 6820 B.T.U. per 
brake ae hour for the Still and Doxford 


a & p adenda ot le improvements it is re- 
ed as doubtful w er the mstallation of waste 
boilers Euler d cured of pons the Bice 
efficiency is j e. e employment o 
e engines transmitting power through iydreoko 
clutches and mechanical , which effectes a saving 
in weight, eto., is considered to be limited to four- 
stroke trunk-piston engines of moderate 
four-stroke single-acting engine has mu Da reoom- 
mend it for moderate powers, and for larger powers, 
the two-stroke single aoting is preferred to the four- 
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stroke double-acting engine, the former being lees 
complicated than, and at least as efficient as, the 
late. For still larger powers the two-stroke double- 
aoting engine is considered to be the logical line of 
development. Experimental engines of this latter 
type are being tested, and it is to be expected that 
a reliable two-stroke double-aoting PUE ue will be 
produced. There are diffloultiee involved in applying 
the oil-engine to high-powered war veesels, and a 
warning is expressed against applying it indiscrimin- 
ately or without full consideration of ita suitability 
for the servioe. 
The most important streases to which the liners, 
istons, and covers are subjected are those resulting 
m temperature, and the real safe continuous power 
rating of an internal combustion engine is therefore 
l y dependent upon the heat flow through the 
liners, etc. The maximum power which oan safely 
be developed thus depends the working fluid 
temperatures, and in order to it the latter without 
reducmg the mean preasure, attention must be given 
to the efficiency of combustion and volumetrio 
efficiency. The efficiency of combustion is mainly 
dependent upon the shape of the combustion space 
and the movement of the air within that A 
compact combustion space is desirable, as this enables 








& lower compression ratzo to be adopted, and the 
ee -cavity form is considered to be the beat. 
Whether airless or blast injection is adopted, an 
movement of the air in the combustion space which 
causes the globules of fuel to collide with each other 
or with the walls of the combustion space is to be 
avoided. 

Tf two engines develop the same mean pressure, 
that with the lower volumetric efficiency must 
necessarily be hotter. The crank case engine is a 

simple type, but it has a low volumetric efficiency 
and is oo uently & hot and low duty engine. 
The four-stroke engine has a higher volumetric 
efficiency than the two-stroke engine because of its 
more effective scavenging. The introduction of port 
BOB ing simplifled the two-stroke engine at the 
expense of volumetric efficiency, but recent improve- 
mente have largely counteracted this. In four-stroke 
engines the oppend prm type is considered to have 
nearly as high a volumetric efficiency as the single- 
piston SHED. Heating the induction air has an 
adverse eifect upon volumetrio efficiency. Super- 
o ing is receiving considerable attention, but ita 
adoption will only be justifiable if it enables higher 
mean pressures to be attained without inoreamng 
cycle temperatures, 





Direction Finding in Navigation. 


IT is of ron npud. to aircraft to know exactly 
the di ion in which they are travelling, and 
hence direction-finding equipment has been elaborated. 
This not only takes up much of the limited space 
available but is often also difficult to operate. The 
Air Ministry has recently developed a new method 
of direction finding in ita cae establishment at 
Biggin Hill. This was deeori on Jan. 4 to the 
Institution of Electrical Engineers by Messrs. T. H. 
Gill and N. F. 8. Heoht. Y 

The chief object of the method is to replace the 
direction-flnding equipment on the aircraft by some- 
thing very much smaller and easier to o te. A 
loop aerial 18 employed at the station, ths energy 

ted from the loop being & maximum in one 
direction and & minmmum in- another. The loop 
rotates about a vertioal axis at a speed of one revolu- 
tion per minute and sends out a continuous signal. 
_This signal is interrupted when the line of minimum 
radiation is in the true north direction and a special 
Morse signal is transmitted at that moment. This 
enables the observer to start a chronograph. He 
can then find the interval between the north signal 
and the instant at which he is receiving minimum 
radiation. He thus obtains his ing. 

From the results obtained it was found that bearings 
could be determined with an accuracy at least equal 
to that obtained by any other radio method of 
direction finding. For the accuracy necessary for 
aerial navigation, this method gives & range of 200 
mil 


en. 
The Air Ministry having found the ‘rotating 
beacon' method of great use for aircraft, the Radio 


Research Board has made a series of experiments to 
find out if it would be equally useful for navigation. 
The reaults of these e iments were communicated 
to the Institution of Hootrical Engineers by Messrs. 
R. L. Smith-Rose and 8. R. Chapman at the same 
meeting. 

The rotating-loop beacon was installed near Gosport 
end & calibration was carried out at fixed points in 
various directions up to & distance of 60 miles. It 
was found that the observed bearings were subject 
to & permanent deviation due to land effecta. i 
permanent deviation was not greater than one or 
two degrees. At distances exceeding 60 miles, radio 

got by this method were found to be subject 
to night effects similar to those obtained in radio 
direction finding. The errors were not serious, how- 
ever, until the range exoeeded 90 mules oversea. 
Even at great distances a fair acouracy can be 
obtained by taking the average value of a seres of 
i made in about ten or fifteen minutes. It 
was concluded that, up to 60 miles, the rotating 
beacon method gives accurate readings. 

Compared with the ordinary direction - finder as 
used on board ship, this method has several ad- 
vantages. It is independent of the steadiness of the 
ahip, and also of the accuracy with which the ship’s 
head is given by the compass reading at the instant 
of observation. No oorrection* or compensation 
co up cd quadrantel error associated with 
the ship’s direction -finder is necessary. It was 
proved, however, both theoretically and experi- 
mou that the limitation of the accuracy by 
night effects applies equally to both methods. 





School Natural History. 


[THE annual report of the Marlborough College 
Natural History Society, the 75th in series, 
shows evidence of considerable vigour under the 
presidency of Mr. L. G. Peirson, who is clearly a 
naturalist of wide attainment. The area of work is 
defined as ten miles from the College as centre. All 
the various sections (Astronomy, logy, Orni- 
thology, Botany, and Entomology) seam to have 
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vigorous boy members with to each a master havi 

the same hobby. This year the most notable reco 

is that of 558 species and varieties of flowering planta 
—evidence of close raking, though the surrounding 
country is singularly varied with ite forest and great 
downs, its chalk and lands of high cultivation, 
its water meadows and valleys of It is the 
only place where the Icterme Warbler has been 
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known to breed m England. and perhaps this i$ true 
of the Sand Grouse, which once seemed to bid fair to 
become a permanent resident of Martinsell, drinking 
drom its dewponda. 

The Society as its serious task records the meteoro- 
logy of ita area, the dates of flowering of plants. of 
appearances of all kinda of insects, and of the laying 
of eggs by birds, with other simular information. The 
splendid old records of Preston and of Smith, of 

verard ım Thurn, and above all of Edward Meyrick, 
allow comparisons of the organiams of forty to fifty 
years ago with those found to-day; but they are to 
sore degree deceptive, as the area for intensive study 
was practically ten miles m diameter then, while it 
it 18 now twenty. For purely screntific purposes 
there should be subdivisions into ecological regions, 
and thi m being attempted by similar societies 
elaewhere We believe. however, that boys are 
gregarious creatures and prefer mase rather than 
individual studies, and that such changes. if forced, 
may drive the work entirely into the hands of masters 
—an action which would kill the object of the Society 
to «uggest natural history to the greatest number of 
boys ax likely to be a delightful hobby in after life. 

Clearly, with the boys as first object in view, the 
Nociety no longer publishes the. research work of 
one of the mastera—aA. Q. Lowndes—but this is a 
gain to ecience, not a loss, as it is readily accepted 
in specialist Journals. He and his pupils Keep and 
breed many animals and plants from ponds, playing 
with the pl of the water and attempting to correlate 
form with its vamation. The technique is excellent, 
and Lowndes's work, m proving the negation of 
Labbé's results on many species of Cyclops, is 1m- 
portant. To the boy a live animal is the thing, and 
we should like to see more records of the keeping and 
breeding of insects, worms, snails, and all invertebrates 
in the records of the different sections: indeed. we 
hold that the murewn of every natural history society 
reyuires a separate gallery for such work on hving 
animal». and we believe it would prove the popular 
section of its exhibits, 


University and Educational Intelligence. 


CaAxBRIDGE.—Mr. W. B. R. Kmg, Fellow of 
Magdalene College. has been awarded the Sedgwick 
Prize for an eway on " Contributions to the Geol 
of some District in which Sedgwick worked." The 
subject. announced for the next award ia ‘‘ A Petro- 
logical or Stratigraphical Study of a Rock Group.” 


EDINBURGH.—AÀ(t a meeting on Jan 23, the Univer- 
sity Court received. with very great regret, intimation 
from Sir James Walker of his intention to retire from 
the chair of chemistry at the end of the current 
academical year. Jt was resolved to record the high 
appreciation of the Court of his long and distinguished 
service to the University. 

The status of University lecturer was conferred 
upon Dr. Alexander Lauder, head of the Chemistry 
Department in the Edinburgh and East of Sootland 
College of Agriculture, in ag dae of the responmble 
pait which he has long taken in the teaching of 
chemistry in the currieula for degrees in. agriculture 
and forestry. 

The Court received with gratification intimation 
of a bequest by the late James Sanderson, Galashiels. 
of five shares of the residue of his estate. to be applied 
for the advancement or promotion in the University 
of technical and scientiflo study and research in the 
chemistry and engineering branches of the Faoulty 
of Science. The amount of the bequest is estimated 
at about £35,000. 

The offer was accepted of an endowment con- 
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tributed by former students and others associated 
with the work of emeritus Piof Robert Wallace, for 
the foundation of a University prize, to be knovfn as 
the “ Wallace Prize," to be awarded to the best degree 
student of the third year in agriculture not holding a 
Vans Dunlop or Steven Scholarship. 


NoTTINGRAM —In view of the fact that the new 
buildings, which are being erected by Bir Jesse Boot, 
Bart.. in the University Park, will be opened by H M. 
the King in July next, the authorities of University 
College are contemplating in the near future an appeal 
to increase the eh dowmenr fund of the College. Two 
members of the Couneil of the College, . H. F. 
Lancashire, J.P.. and Mr. G. Spencer, J.P., have 
announced their intention of endowing a chair by a 
joint gift of £20,000. Mr. Lancashire. who has been on 
the Council of the College since 1017, and was in 1926 
elected a vice-president of the Court of Governors, 18 
managing director of Messrs. J.B. Lewis and Sona, Ltd.. 
homery manufacturers of Nottingham and Ilkeston. 
He took an active part in the reorganization of the 
Textiles Department of the College in 1920, and has 
been for some yeara chairman of the Textiles Advisory 
Committee. It 18 no doubt due to his untiring energy 
that Univermty College, Nottingham, now 

ossibly the finest hosiery laboratory in Great Britain. 

. George Spencer. who was elected a member of the 
College Council in 1923, is head of the firm of Mesara. 
George Spencer and Co.. hosiery manufacturers, of 
Nottingham, Hucknall, and Lutterworth. Mr. Spencer 
has for many vears taken a great interest in the work of 
the College. anc 18 one of the two trustees of the Revis 
Bequest, whereby the College acquired asum of approxi- 
mately £48.000, the intereat on which is to be devoted 
to the provision of scholarships and studentships. 

The new buildings occupy a commanding position 1n 
the new University Park, and will provide accommoda- 
tion for the Faculties of Arts, Pure Science, and 
Economica and Commerce. The Applied Science 
Faculty will remain at the old building in Shakespeare 
Street. with the exception of the Heat Engines 
Laboratory connected with the Engineermg Depart- 
ment, for which provision 18 being made in a apecial 
block of the new buildings. A hall of residence, 
accommodating eighty women students, is being 
erected in the Univorzity Park, and it is hoped that 
thia will be ready for occupation during the ensuing 
sexon. The playing fields of sixteen acres are 
situated in the m within a few minutes’ walk of the 
University and the Hostel Sir Jesse Boot bore the 
cost of the laying out of these. and also of the erection 
of the sporta pavilion and the women’s hostel. 


Oxrorp.—It ıs understood that during the next two 
terms the problems presented by the congested state 
of the Bodleian Library will be iiie d considered 
by the Hebdomadal Council. The principle of separate 
faculty libraries has already been accepted in the case 
of Law and Natural Science. Novels are shelved in 
cellars far removed from the main library. so there 
are precedents for the separation of that vast mass 
of ‘ deposited ° literature, much of it of doubtful value, 
that at preaent dilutes, and renders difficult of access, 
the more valuable portions of the lib 3 

A lecture delivered on Jan. 26 on ''Iaocrates in 
England " in ancient Greek by the Publio Orator is 
in the nature of & revival of & lecture founded in 
1583, the year in which Galileo watched the pendulum 
in the Duomo at Florence. It was noticeable that 
the lecturer does not include natural science among 
the subjects to be taught to boys between 16 and 18 
years ot age ; evidently pendulums are atill swinging. 

Dr. F. A. Dixey, late Sub-Warden, Wills Medical 
Fellow and Bursar of Wadham College, has been 
elected to an emeritus fellowship. 
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Calendar of Customs and Festivals. 


February 5. 

Sr. AcATHA, martyred at Catania under Decius 
by the governor Quintianus. She was miraculously 
healed of the wounds Tana eccl ber by torture, 
by the apostle Peter, who ap to her carrying 
& vase and accompanied by an angel After her 
death, an unknown young man accompanies! Ey & 
hundred children placed an inscribed marble let 
on her tomb and then disappeared and was never 


seen again. 


February 10. 

Sr. SaHOLASTICA, & festival formerly observed at 
Oxford, when the burgeeses attended at St. Mary's. 
The ongin of the custom is said to have been a quarrel 
between the citizens and studenta of the University 
which took place on this date in the year 1364. The 
outbreak lasted for some days, several studente being 
killed; and all the religious crosses of the city were 
destroyed. For this offence the King, who was then 
at Woodstock, deprived the city of many privileges, 
pn g them on the University, and the Bishop of 
London forbade the administration of the sacraments 
to the citizens, a sentence which was not removed 
until 1857, when a total abrogation was ted on the 
condition that St. Scholastica's day should be cele- 
brated by a number of masses for the souls of the 
studentas, the mayor and bailiffs, with 60 burgesses, 

ing bound under penalty of 100 marks to swear 
at St. Mary’s Church observance of the customary 
rights of the University. Further, each of the 

was to offer individually on the altar one 
penny to be divided between the poor and the Curate 


of 8t. Mary. 


. BmasonaL Frastrvars.—In popular tradition and 

custom there is a tendency to confuse the celebration of 
St. Bndget's Day with Candlemas. Candlemas ob- 
servanoes, such as the kindling of the Yule Log and the 
diamantling of. the decorative foliage, charaoteristio 
of winter or the Christmas season, mark the change 
from one season to another and the ing of winter. 
8t. Bridget celebrates the opening of sprmg. Both 
traditions rest on a division of the year by seasons 
rather than months, and therefore belong to an earlier 
phase of calendrical arrangement. 

It must be ramembered that Feb. 1, the date of the 
feast of St. Bri , falla twelve days later in the Old 
Style year than in the revised calendar and is by that 
much & more appropriate date for the celebration of 
the coming of spring. The effect of intercalation is 
seen in popular custom in the belief that, during the 
early part of the year, ially between Christmas 
and Twelfth Night, each day of a certam period fore- 
tells the weather in the coming year. The Celtic 
calendar, to reconcile the lunar and solar years, 
intercalated & thirty days’ month in two and a half 

ears, and other members of the Indo-Euro group 
flowed the same system. In Brittany the last six 
days of the old and the first six of the new were 
known as ‘ supplementary days.’ Each was called by 
the name of a month, and each prognosticated the 
- weather of the month in the coming year with which it 
corresponded. It 1s also a Brahmanic belief that the 
twelve intercalated days are an ‘image’ of the coming 


ear. 

^in the Highlands of Sootland, the survival of the 

older method of reckoning is seen in the popular 

lil gpa O EDE perio a pep ue DY TA A eaaa 

and. often in a way as to out across the monthly 

divisions. The Celtic calendar drvided the year into 
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four seasons, but there is evidence of an older division 
into two seasons; ane beginning on May 1 at Beltane 
and the other on Nov. 1 at Samhain, the latter 
marking the beginning of the Celtic year. Earrach 


ring, on Feb. 1; Foghainhan, the festival of” 
the harvest feast, took place on Aug. 1. 
This festival would ap to be the last to be added to 


make the fourfold division of the year. That festivals 
were observed on May 1, Aug. 1, and Nov. 1—the two 
latter preserved in Lammas and All Souls respectively 
—is well known, but for the occurrence of a spring 
festival the evidence rests principally upon what may 
be deduced from the surviving tradition in the 
observance of St. Bridget’s Day. 

The form and divisions of a calendar, together with 
the ritual observances attached to it, are governed by the 
occupations of the people or group with whom it ongin- 
ated. The fourfold division of the year derives from 
the natural divisions into which the changing seasons 
group the activities of an icultural community. 

e other hand, the year of & pastoral community 
ne falls into two drvimohs, one beginning when 
the fi and herds are sent out to at the 
coming of the warm season, and the other when they 
are brought home at the setting in of cold weather. 
1f, therefore, the Celtic year is correctly interpreted as 
showing a c from the twofold to the fourfold 
division, it would point to a corresponding change 1n 

tion from ral to agricultural, the cere- 
monuial fires of Beltane on May 1 stall being lit for the 
purification of the flocks and herds before they were 
sent out to graze. ` 

The twofold division of the year was apparent] 
characteristic of the Aryan- ing, peoplea. It 
appears in the Slavic calendar and also in the 

orwegian. The latter is of a very primitive type. 
It was divided into summer and winter only; the 
former opened on April 14, and the latter on Nov. 14. 
There were two great festivals, one m early summer 
and the second at the beginning of winter, when there 
is reason to believe the year 

The association of Candlemas ın ecclemastical 
tradition with a Roman festival points to a connexion 
between Christian observance and Roman custom, of 
which ıb is not an isolated instance. The impulse 
towards purification on entering upon a new phase of 
existence which can be o in the practices of the 
New Year, and is of wide distribution, appears in 
both the Christian and the Roman calendar. Until 
the reform of Julius Cæear, the Roman year began in 
March. The feasts of the Roman calendi in ita early 
form can be traced back to the obeervanoes and 
customs of a primitive agricultural community. As 
might be from & people at that stage of 
culture, the last month of the old year was a time of 
solemn purification and of renewal of the spiritual 
influences which protected the individual and society 
88 & whole. The name of the month of February 18 
gaid to be derived from Februus, an instrument of 
purification. The chief feasts of the month were 
directed to this end. The Terminale, Feb. 23, 
renewed the solemn ritual of the placing of the 
boundary stones. The Parentalia, which lasted over 
nine days, renewed the bonds between the family and 
their dead, culminating in a celebration by the whole 
State on Feb. 21: ile the Lupercalia, in a ceremony 
of which much is obscure, by & solemn procession 
around the Palatine on Feb. 15, the cipants 1n 
which were girt with skins, apparently purified the 
sacred area from evil influences of the past and 
reinforced its sacred character for the coming : 
It is scarcely neceasary to dwell upon the resero lance 
between this period of solemn observance and the 
Christian Lent. . k 
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Societies and Academies. 


" LONDON. 


Royal Society, Jan. 26.—G. I. Taylor: The de- 
formation of crystals of B-brass. B-brass, which has 
a crystal structure similar to that of a-rron, behaves 
in a mmular, though not identical, manner when 
distorted. The peculiar feature of the distortion of 
iron crystala, namely, the fact that slip does not 
occur on a definite crystallographic plane, 1s repeated 
in. B-brass within a certain range of onentations of the 
crystal axes in the specimen. On the other hand, in 
another range of orientations, slip occurs on a definite 
crystal plane of type (110). The variation in resist- 
ance to shear which occurs as the plane of slip rotates 
about the direction of slip determines which type 
occurs. This variation is calculated from the ex- 
perunental results within the range to whioh they 
apply, and it 18 shown that resistance to shear 18 least 
when the plane of slip coincides with a cryatal plane 
of type (110). On either side of this position shear 
stress increases linearly. 

F. Horton, A. C. Davies, and U. Andrewes: Critical 
potentials for soft X-ray excitation. An account of 
an extension of work on the critical potentials for 
the excitation of soft X-rays from the elements 
chromium, manganese, iron, cobalt, nickel, copper, 
and zine, using steady deflexion methods in of 
the ordinary timing method of measunng with the 
electrometer the photoelectric currenta produced by 
the rays. This greatly facilitated the taking of series 
of observations, and in consequenc® additional critical 
pomts have been detected. It is suggested that 
some critical potentials may be characteristic of the 
arrangement of atoms at the surface of the target, 
as distinot from others which would be characteristic 
of encounters between electrons and isolated atoms. 
At low voltages, the efficiency of soft X-ray excitation 
13 nearly the same for all the elements investigated. 

H. Gough: The behaviour of a single crystal of 
aaron subjected to alternating tormonal stresses. 
Subjected to alternating torsional stresses, the direc- 
tion of slp comeides with that of the most highly 
stressed principal line of atoms, and four such egies 
directions of slip exist within the crystal, each being 

rallel to the normal to one of the four set of octa- 
Fedral planes, and at any point on the circumference 
of the orystal there existe a plane on which the value 
of the sheer stress on the plane resolved in one of 
the octahedral directions » a maximum. Slip only 
occurs on one of the following two combinations of 
planes: (a) 110 and 123, or (b) 112 and 123; ıt 
cannot ocour on & 112 plane combined with a 110 
plane. 

R. W. James, I. Waller, and D. R. Hartree: An 
investigation into the existence of zero-point energy 
in the rock-salt lattice by an X-ray diffraction 
method. Within certam limits of frequency the 
F curve, or atomic scattering curve, of an atom for 
X-radiation can be calculated by applying the clasaical 
law of scattering to the distribution of charge repre- 
sented by the Schrodinger density-distribution for 
the atom. The F ourves calculated from the 
Schrodinger distributions for the ions Na*. and Cl, 
obtained theoretically by an epee method, and 
those obtained experimentally from observations on 
the rook-salt crystal at different temperatures, agree 
very closely, assuming that the crystal possesses 
zero-point energy of amount half a quantum per 
degree of freedom. as proposed by Planck. 

H. T. Flint and J. W. Fisher: The fundamental 

uation of wavé mechanics and the metrics of space. 
The wave equation introduced into quantum mechanics 
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by Schrodinger 18 deduced from a law of metrics in 
ce-time. This law 18 expressed by a simple 
vergence equation, which, by making use of Edding- 
ton’s extension of Weyl’s theory, may be converte! 
exactly into the real part of the wave equation. It 
appears that quantum phenomena are directly related 
to the ga actor, à, of space-time which occupies 
the place of v in Schrodinger’s theory. 

B. Swirlea: The internal conversion of >-rays. 
The internal conversion of y-rays 18 discussed on the 
lines of the quantum mechanics. The problem 1 
that of the perturbation of a hydrogen atom of 
nuclear charge Z by a Hertzian doublet at its centre. 
An expreaion 18 obtained for the coefficient of 
absorption in the K-levels, which gives values about 
one-eighth smaller than the experimental ones ; the 
discrepancy is probably due to a neglect of the 
screening by the other electrons. 

A. Muller: On the input lumut of an X-ray tube with 
& circular focus. The well-known heating in the 
focus of an X-ray tube puta certain limits to the input. 
An attempt is here made to calculate the limiting 
input, assuming that the focus spot is a circle. 

L. F. Bates: The specific heats of ferromagnetic 
substances. The thermal and magnetic behaviour of 
a sumple ferromagnetic compound of manganese and 
arsenic has been studied. This compound has a 
critical point at 45° C. Heat 1s very rapidly absorbed 
when the substance changes [rom the ferromagnetic 
to the paramagnetic state. The thermal and mag- 
netic phenomena are intimately connected, and with 
magnetic change there 1s associated a heat of trans- 
formation. Magnetic phenomena in the region of 
the critical point are evidence of transformation, 
which in this case appears to be complete at that 
temperature, but, in general, may reach only a 
particular stage &t the critical point. 

W. Jevons: ‘The ultra-violet band-aystem of 
earbon monosulphide and its relation to those of 
carbon monoxide (the ‘4th positive’ bands) and 
silicon monoxide. Martin (1913) discovered a band- 

tem in the region 42837—242436 in the carbon 

isulphide tube discharge and ın the sulphur-fed carbon 
arc. On experimental evidence he ascribed 16 to C8. 
More extensive measurements have been made of the 
heads in Martin's spectrograms and vibrational quan- 
tum numbers n’, n” assigned. The two heads of each 
double-headed band belong to the R and Q branches 
respectively The bands are probably of the simplest 
type, with single R. Q, and P branches. The CS, and 
aieo thie 810, systems are attributed to the electronic 
transition 1!1P—5- 11S, where 11S :m the normal state 
and 1!P the second excited state of the molecule. 
The CO and SiO systems are more nearly alike than 
the CO and C8 systems as regards (a) the ratio of 
systam-origin to comparable atomic line, (b) the pro- 
portional increase in vibrational frequency, and (e) 
the intensity distmbution, and. therefore, the pro- 
portional decrease in moment of inertia. 

P. E. Shaw and C. S. Jex: Tnibo-electricity and 
friction. (Part 2.) Prepared glass rods are rubbed by 
various solid elements in an apparatus designed to 
give constant conditions of pressure and surface. 
Some elements never, with any t of glass surface 
tned, show negative charge. ese are carbon, 
cadmium, iron, lead, bismuth, silver, copper, gold, 
platmum, magnesium, tungsten. Other elements show 
ultimate negative charge. These are zinc, tin, 
alummmuum, antimony, nickel, cobalt, selenium, 
telurium, arsenic, chtomium, tantalum, and sulphur. 
Residual acid, alkali, or water filma on the glass have 
a predominating influence on the charging. Rubbing 
in vacuo yields resulta similar to those found in the 
open air, at least i the typical cases tried. (Part 3.) 
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Commercial textile material is unsuitable for precise 
triboseleotmo experimenta, on account of natural and 
artificial impurities. Well-cleansed material acta 
consistently on the various solid elemente. The 
arrangement of the various elements acoording to 
ther ues on textiles and glass corresponds closely 
to their chemical qualities. Anomalies are found in 
the case of some strongly eleotro-positrve elementa, 
which appear in two places in the tribo-eleotrio series. 

G. P. Thomson: Experimenta on the diffraction of 
cathode rays. The patterns formed by cathode rays 
scattered by thin films of aluminium, gold, celluloid, 
and an unknown substance are closely similar to those 
obtained with X-rays in the ‘ er method.’ The 
sizea of the patterns agree to 5 per cent. with those 
predicted on the de Broglie theory of wave mechanics, 
regarding the phenomenon as one of diffraction of the 
phase waves associated with the electrons. 

B. F. J. Schonland: (1) The polarity of thunder- 
storms. A discussion 1s given of the tests available 
for d ing the polarity of thunderclouds and 
further observations at Somerset Hast are described, 
which appeer to support the conclumons of Craib and 
the writer that the polarity of these storms was 
positive. (2) The m of electricity between 
thunderclouds and the earth. Observations were 
made to examine the part played by (a) pomt- 
discharge currente, (b) ligh disch between 
cloud and ground, and (c) Saec rain, in the electrical 
interchange between an active thundercloud and the 
earth. From these observations, (a) and (b) are 
estimated to produce continuous currents of the order 
of 2-1 and 0:1 (equivalent) amperes respectively, in 
an upward direction, and (c) to produce a reverse 
downward current of the order of 0:02 amp. The 
resultant current is thus estimated at 2-2 amp. in 
such a direction as to convey a negative charge to earth. 

H. Gregory and S. Marshall: The thermal oon- 
duotivities of oxygen and nitrogen. The & tas 
used was the vertical compensated hot-wire type 
employed in the determination of the thermal con- 
ductivity of carbon dioxide. The resulta are 589 x 
10-7 cal. om.-! sec.-! deg.-! for oxygen, and 580x107 
eal. cm.-! seo.! deg.-! for nitrogen, at 0? C. and are 
consistent with those of Gregory and Archer for the 
thermal conductivity of air at 0° C. 

E. V. Appleton and J. A. Ratcliffe: On a method 
of determining the state of polarity of downcomi 
wireleas waves. For ee waves of 
metres wave-l h in land, the polarisation is 
approximately circular with a right-handed sense of 
rotation. According to the magneto-ionic theory of 
atmospheric deflaxion of wireless waves, in which the 
influence of the earth's magnetic fleld is taken into 
account, such right-handed ellptical polansation 
might be expected if the effective electrical carriers 
are of electronic mass. 

H. Glauert: The effect of oompreasibility on the 
lift of an aerofoil. The effect of compresability of 
air on the characteristics of an aerofoll moving with 
velocity approaching that of sound is of fundamental 
importance for deaign of high airsorews. A 
solution has been obteined of the general equations 
for the motion of & non-viscous compressible fluid at 
a large distance from a pomt-vortex, m a stream of 
uniform velocity, and an approximate expression has 
been derived for the effect of compressibihty on lift 
of aerofoil. The analysis appears valid up to a 
velocity of order 0-6 velocity of sóund. In this range, 
slope of curve of lift coefficient against angle of inci- 
dence increases without any ch in le of no-lift. 

W. A. Bone, D. M. Newitt, and C. M. Smith: Gaseous 
combustion at high pressures (Part 9). The effects 
have been studied of moreasing pressure between 
1 and 125 atmos. upon the ‘ explosien limita’ of 
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hydrogen-au, methane-ar, and carbonio oxide-air 
muxtures respectively. In the first two, the ‘lower : 
limit remains practically unchanged, but the range 
of explosibility widens with imoreasing pressure, 
pee for methane-air mixtures. On the other 

d, the ' limita of explosibility ’ of carbon monoxide- 
air mixtures matenally diminish with increasing 
presure. The same holds true when nitrogen from 
air is replaced by argon or hehum, but more so when 
argon 18 the diluent. 

A. T. Doodson: The analysis of tidal observations. 
The advantages claimed for the new method described 
are (1) systematic condensation of the observational 
material; tidal constituents not treated pos p en 
of one another until the last of ysis; (2) 
resulta readily show whether yms is complete or 
nob; (3) perturbations of one constituent upon 
&nother &re ad tely eliminated ; (4) correlation 
with pE Sabine pae A 18 very much simplified. 

H. R. Lang: On the measurement of the specific 
heat of aniline with temperature, using the con- 
tinuous-flow electric method. Two types of flow 
calorimeter were used. It was extremely difaout 
to get the liquid perfectly dry, as ıt was hygroscopic. 
The very amall water-content was determined in each 
case from the freezing-pomt. A separate mvestiga- 
tion gave the relation between water-content and 
freezing-point, a small correction being applied to 
give the value for perfeotl aniline. Between 5° 
and 75° C., rate of change of specific heat with tempers- 
ture increases with rising temperature. : 

T. H. Havelock: Wave resistance. Direct proofs 
are given of certain expreasions used in previous 
calculations. The method can readily be extended 
to more general cases.’ The resulta obtained can be 
applied to give the wave resistance for any distribution 
of doublets in any positions and directions in a uniform 
stream. 

K. Yardley: An X-ray Pump A some simple de- 
nv&tives of ethane (Part 1). e substances C,Cl,, 
rd , C,Cl,Br, (two forms), C,Br,F, C,Cl,Br,, O,Br, 
( RÀ (two forms), form an isomorphous series, 

ising in the space-group Qj!*. e unit-cell 
contains four plano-symmetrical molecules. Two 
halogen atoms and the two carbon atoms lie in the 
symm plane (010). The formula of both forms 
of C,Ch Br, Speers to be CCl,.CCIBr,. The two 
CH, groups in C,Br, (CH,), lie in b recti plane. 
(Part 2.) Attempte to obtain -ray data for 
C,(CH,), and C,(CH,),Br failed because of the extreme 
with which these substances  volatiliged. 
r,(OH4), possesses a third (tetragonal) form, which: 

no ap t lance to the two forms 
described m Part 1. O,(CH,),Br, forms needle- 
like tetragonal crystals, the molecules themselves 
simulating tetragonal symmetry. Yhey occupy ap- 
proximately face-centred positions in & unit-cell of 
dimensions 10-45%x8-14A3, The orthorhombic cell 
of (CH, OH may be divided into two pseudo- 


tetragonal parta ; in each the ement of molecules 
resembles that in the unit-cell of O (CH4) Br}. The 
space-group is C,,U. 

Physical Society, Dec. 9.—H. P. Walmsley: The 


scattering of light by individual particles ın amokee. 
ADDE. Ep udis given by Maxwell for the 
number of collisions that occur between two seta of 
spherical un molecules in & gas to the case of & 
smoke the particles of which cover & wide range of sizes, 
1b appears that poos of & given set collide lese 
frequently with themselves than with those in seta of 
much larger or much smaller sıze. If the particles 
unite on contact, one would expect therefore that the 
unita of the resulting tes would differ greatly 
in size. This regult is at variance with the deductions 
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of Patterson end Whytlaw Gray from experimental 
data.—J. J. Manley: On the construction and stan- 
dardwation of an interferometer pressure . A 
Michelson interferometer is Tied to the determina- 
tion of gas preasures ranging from 0-0001 to 20 mm. 
of mercury. The can be set instantaneously 
and the pressure hh. obtained at the moment of 
setting measured at leisure.—Anne I. Anderson: The 
dielectric constant of liquid bromine. .Àn account is 
given of a re-determination of the dielectric constant 
of li bromine, the value found bemg 3-119 at 
16? C., and at a frequency of 187,000 sec., with 
a tem coefficient of -0-00191 referred to 0° C. 
Applying the dipole theory of Debye and Gans to the 
resulte, & value of 0:40x10-1* is deduced for the 
electric moment of the bromine molecule Bry. 


Panis. 


. Academy of Sciences, Des. 27.— Charles Moureu and 
Charles Dufraisse: Autoxidatton and antio 
action. The theory of antioxygen action. T he 


-theory of antiorygen action, proposed by the authors 


in previous communications, appears to be op 
to certain oo uences of the general theories of 
catalysis, since, in fact, a certain displacement of 
rium under the action of a catalyst is implied. 
e difficulty comes down to the definition of a 
catalyst, which is critically discussed.—Pierre Termier : 
The Vanoise-Mont Pourri tectonio, in the Savoy Alpe, 
is not separable from the Briançonnais stratum.— 
V. Grignard and G. Mingasson: e mechanism of 
the catalytic hydrogenation of the phenols. Use is 
made of the catalytic addition of under 
reduced pressure (with nickel catalyst) to bring out 
the intermediate phases of the hydrogenation of 


phenols, The experimental resulta prove that the 
addition of h to phenols follows the course 
that could be icted. m the Kékulé ‘formula: 


the two double aan not adjacent to the h xyl 
group taking up ydrogen giving the enol form of 
the oo: nding cyolohexanone.—C. Camichel, P. 
Dupin, and M. Teissié-Soller: The application of the 
law of gimirtude to the periods of formation of the 
alternate vortices of Bénard-Karman.—B. cae dh 
Observations of the of Mercury across the 
sun, November 10, 1927, made at the Observatory 
ghee Maire and L. Emberger: General 
of our phytogeographical knowledge of 
Morocco: the dinate stages of vegetation.— 
Maurice Gevrey : Conditions ‘at the limite relating to 
tial differentials.—]ules Drach: Determina- 


“tion of the linear elements of Liouville for which the 


equation of the geodesic lines admita at least two 
rational in me the au differential.—Léon 
Pomey : Non-linear differential ae ie equations. 
—Floran Vasillegco: The problem of Dirichlet.— 
W. Gontcharoff: The determination of functions by 
the zeros of their differentials—Cetajev: The 

tions of Poincaré.—Emile Merlin: The dis- 

ution of velocities and densities in a h eous 
fluid in rotation.—W. Margoulis: The application 
of nomography to the study of turbo-machines with 
screws.—Maurice Girault: The geometrical oon- 
struction of the profiles of wings by conformal repre- 
sentation of æ orrele.— Th. Vautier: The increase of 
the intensity and of the duration of extinction of 
sound.—Thadée Peczalaki: The dispersion of metals 
Tn solid salts under the action of the electric current.— 
F. Bedeau and J. de Mare: Continuous hissing pro- 
duced by a piezoelectric quartz, itting simul- 
taneously two high ency oscillations.—Ernest 
Esclangon: The optical di etry of space and the 
laws of reflection.—Auguste Le Thomas: The 
‘heredity ' of castings. The quality of castings from 


No. 3040, Vor. 121] 





[FEBRUARY 4, 1928 
& particular foundry ap 


to be connected with 
the foundry and to be independent of the chgmical 
composition. The explanation of this ‘structural 
heredity ’ is not known.—Leon Guillet: Remarks on 
the p i communication.—A. Mailhe and 
Renaudie : transformation of alcohols into 
petrol. The vapours of normal butyl alcohol 
over uranous oxide heated to 420° C.—440? C. gave 
a gas containin, g a high proportion of ethylenic hydro- 
carbons and a liquid conteining butyric aldehyde and 
& mixture of hydrocarbons boiling between 80° C. 
and 125° C.— Paul Combes: The stratigraphio chrono- 
meter of Saint-Nazaire-Penhost and the age of 
Glozel. The section by Kerviler in the 
Penho&t basin in 1877 would place the Neolithio 
nearer the Christian oge thee hee Diets peon mn: 
posed, about seven centuries B.0.—]Joseph Devaux: The 
ormation of pen by the daily fusion and nocturnal 
Tegelation of néves. J. Vallot has shown that at 
the top of Mt. Blano the snow is transformed pro- 
greasively into ice, although the temperature remains 
always below -15°C. The older view of fusion and 
regelation, however, is not incorrect, and can be 
shown to be ing place in certain cases.—H. Colin 
and Ch. Neyron de Méons: The inulin of the asphodel. 
—Pierre Lesage : The influence of heat on the potential 
en of plante.—George F. Jaubert : The destruction 
of pom mallonella by means of chloropicrin. The 
efficacy of ahloropierin in destroying this pest in 
beehives is proved.—Gabriel Bertrand: Remarks 
on the i commmunication.—H. Lassalle : 
The evaluation of the neuro-muscular excitability. 
Theoretical discussion.—Charles Kayser and Albert 
Ginglinger: The systematic variations and mgnifice- 
tion of the respiratory quotient as a function of the 
temperature in anis. B. Simonnet and G. 
Tanret: The hypoglyommic properties of galegine 
sulphate.—Jean Sal : The biological properties 
of X-rays of 8 Angstróm units. X-rays of wave- 
length 8 A. are absorbed by the superficial layers of 
the epidermis and do not reach the vascular zone, 
alterations in which produce dermatitis. The roots 
of the hair are also unattacked. These rays have 
been successfully applied to the treatment of chronic 
eczema of the hands.—Marcel Duval: The molecular 
concentration of the blood of the snail. The influence 
of the state of activity of the animal. Startmg with 
the known fact that the activity of the snail is 
markedly affected by the presence or abeence of 
moisture in the air, experimenta were devised to see 
how far the humidity factor regulated the activity 
by a physico-chemical process. The molecular oon- 
centration of the blo kr yeaa duri Bee 
hibernating state and in summ: en moving an en 
inert within the shell. The expected relation between 
the activity of Helix and the molecular oon- 
centration of its bl ‘was proved experimentally.— 
Y. Manouélian and J. Viala: Nerve cell and the 
virulence of the salivary glands.—Georges Blanc and 
J. Caminopetros: Experimental researches on the 
&ntidysentery vaccination in marn.—Burnet: The 


ala pus ue dE m 


Official Publications Received. 


Barra. 


Beventh Congress of the Far astern A«sociation of Tropical Medicine : 
Bouvenir. The Indian Em : bemg & Brief Desorption of the Chief 
Features of India and its Medical and B&rotary Problems. Pp. vil+846 


+20 plates- 4 me (Oslcukta.) 
Canada. t of Mines : . Bummary Report, 
Part (No. 3185) Pp 004. mary 1986, Part C. 
o. 3196.) 1480. Noonomie pone d Perian, Mo 4: Lady 
in BY Mx. E H (No, 08L) Pp. iv418L . 
oenta& (Ottawa: Y. A. ) : 
a 





FEBRUARY 4, 1928] 


NATURE 


` 195 





' Association to erry Road and Watson 


The Gas Light and Coke gompany. Pnnted for the Yint of the 
H 6th J 1928. Pp. 17+8 plates. (London ) 

Y anuary g 
Tha Bozanta 80 Proceedings of the Royal Du Bocety. Vol 18 (N.B), 


Oy 
. S21084-+1 plate. le 


: ) 
of Bouth Africa: Department of 


Union of culture. Invimon of 
Benes, No 85 The Key to the t» of Nature—The 
iud ble Work of the Chemist. emg the Annual Report of 


Division of Cheanstrs, ie the Year ended 80th June 1917.) 
a (prona: Sore ment and Biatzanery Offiee ) 


icing iho nire t E M edat Mie for thr Your 2 the 
of y, Northumberland and Cabot Straits; and Information 
on Ourrents bp. TÉ. Tide Tables for the Hestern Coasts of Canada 
for the Year 1928" Pp T6. (Ottawa: F. A. Acland.) 

Tide Tables for the Pacific Coast of Oanada for tha Year 1017 : including 


Fuon Strait, the Strat of and the Northern Coast; with Deta 
for Black Water m the Na o Passes and Narrows and Information 
on Ourrenta TA, Tide bios for the Pacific Ooest of Canada for 
the Year 1973. T IOTER E E CNN ) 

Annals of the Cape O » Vol. 18 2. Results of Meridian 
Ming dakota made ab the Observatory, ne n of oui. Ho Rope an 

1018-1028, under Direction of Dr. 
a m 114 (London: H.M. Stationery peti T ME 
Bota it VoL 11. Omtalogue of Rectangular Oo- 

ee of Btar-Imeges derived from Photographs 
taken at the bsorratory, Dp M Sood Hope Commenced 


Now o. VoL 8, Memoir No. 4: 
Gu vi-+104+20 plates, 
Ar Central Publication Branch.) 11.1% ra 
Indian Central Ootton 


eerie Government of 


Humidity on Ootton with ular references to Condi 
honsın Bombay. By A. James Turner. Pp. +46 $rupees Bulletan 
Ro. 10, Tech cal No. 5: The | Hffect of subjecting Ootton 


Bullen No 11, Technol ological 
Rapora on Btandard Indian Cottons, 1997. By A. James Tuner. Pp. 
117. 2rapees (Bombay) 


Fonriax. 


United States Department of Aguonlture  Teohmal Bulletin No, 19 : 
Parasites of the Pink Bollworm in Hawan, By H, F, Willard, Pp. 16 
(Washington, D.O, : Government Printing Office) 5 conte. 

Unirermty of Washington Publicatecns in Anth Vol, $, No. 1. 
Adre, Canos and Houma of the Northwest By Ronald L, 
Olson, Pp 88 Vol. 2, Mo, 2: The Ghost Dance of 1870 among the 
Klamath of Oregon. By plata Spor. Pp. 30-65, (Beattie, Wash : 
Univeruty of Washington Press 

Lankeumniectbas prrvaldes rakstu krüjums, VI burinice,  Latvijas 
ac xvejniecfba 1015 gadi — Hakopojis V. Miers, (Bulletin statistique 

des pr aoe de Lettonie, année 1926, Rédigé par V. Miems.) 
gp. 
mgs of the Academy of Natural Bolenoes of Philadelphie, 
Vol, TO Noteson the Philippine 7 (ehaind In the Collection of the Academy. 
By Henry W. Fowler, Pp. bessy elphis.) 

Bmithsonun Miscellaneous Oo e vd 80, No 5: Drawings by 
A. DeBata in Loutmana, eae De By David T. Bushnell, Jr. (Pubes 
WE Pp 14+6 plates. (Washington, D C. : Smithsonian Insta- 

Journal de le Bomdté dea Américanistes de Pars, Nouvelle Bérie, 
Tome 19. Pp. xzx--55$. (Pana) 

U.8 Department of Agnoulture: Weather Bureau. Monthly Western 
SENE Suppliment N ior The roe). of iet iy eie n Bann. 

y H. Fran B n 40+ gton, 
DO.: Government Printin a T 

BSciontflo Pa of the ratas of Physoal and Chemici Research. 
Now 93-4- Syntheses of some Fatiy-Aromate Amines containing 
Phenolic H: 1 Groups in Beorene Nuolens, by Bbózó Kobayashi; 
Relaiaon Chemical Constitution and Pungency in Amd Ammes, 
by Shés6 Kobayashi; Double Oomponnds of «-Unsaturated Acid Amines 


with Acid and with Ammonu, by Bhóró Kobayashi Pp. 149-196. 658 
--. Mo. 111: The padiog o ofa l barmg the Faoe-oentered 
Ouwo Lathoa By Masa ajuma Bakuchı Togino. Pp. 74-784- 


paian 5-19 40 sen. No 116: On the R nerve Failure of White 

on Byntheüc Diete By U. Susu, W Nakarars and N. tag ae 
Pp 1438-15244 charts- plates 10-22. 55 «en Nos 117-118: die 
Loshohket der Oelluloseester, 1 Mitteilung, von I, Bakurada and T. 
Nakashima ; die Loslichkert der Oellu Qpoester, 3 Mitteilong, von 
I "Bakurada and T. Nakashima. 188-172. 80 men. Nos 190315: 
Tho Híf*c& of Causüie Alkali on the Ormdation of Btannous Chloride by 
Air, by Susnmn Miyamoto, On the Ordatian of the Mixture of Stannous 
Chloride and Sodium Bulphite m Alkaline Solution by Air, by &usumu 
Miyamoto, Pp 199-200, 25 sen, No 122: Residual Thermoelectric 
Phenomena of apparently Homogeneous Wire By Torahiko Terada, 
Toshimasa Tiru: and Mituo Tamano Pp. $01 nd. 90 sen. (Tokyo: 
Twanami Shoten.) 


No. 3040, Vor. 121] y 


Annales de l'Obearvatoire d'Astronorue physiques de Paru Tame 7: 
Recherches sur la constatntion des oométes et sur les spectros du carbone. 
Par F Baldet Pp iv--109--5 planches (Pans.) 

Koninklijk Nederlandsch Meteoro: Instituut, No, 102  Mededeel- 
ingen en Vehspdelingen, la. Het ik Nederlandsch Meteoro- 
logach Insütuut A: s en Innehtn Custitat Méteoro- 


logique Royal des Pays-Bas. A: Organisation et Dispomtion.) Pp. 724-9 
planches  (as-Gravenbage: Algemeemne SLE ay ` Tot 
Annotationes Zoologio Japonenses. Vol. 11, No July 25, Pp. 
97-194--Ó plates, Vol 11, No. f, November 8. Pp 19- dore plates. 
CTokyo: onl Bonety of Japan. ) 
Instatuto Geogrífico . Anuano del Obeerratono Astro- 


Ontastra] 

nómieo de Madrid para Lg Pp. 8414-11. 

Conse] Permanent International pour l'Hxplorabon de Ja Mer. 
Bulletin statustique des Péches mantunes des Pays du Nord et de 
lOuest de l'Europe Rédigé par D'Arcy Wentworth Thompson. VoL 
15, pour l'annee 1015. 49. Journal du Oonse!] Rédige par M 8. 
Russell. Vol. 2, No. 3. 267400  (Oopenhagus: Andr FIM. Het 
et 


nnt and Circular Seres of the Pune Research Oouncl No. 

80: tea conferred ın the Boiences Ae. Amen Universities, 

1025-1917. Oompiled by Calle Hull and nce J Woah. Pp 86. 
DO: Nataonal Academy of Boienoes ) 50 cents 

Bulletin of. te American Museum of Natural History. Vol 57, Art 


4: The Chilo and Diplopoda collected the Anisrican Museum of 

Nataral His Congo ifaan (1909-1915), with Notes on some 

woken Bpeces. By ph V. Chamberlin. Pp. 177-240. (New 
ork Oity 


Report of the Asronantical Research Institute, Tókyó Imperial 
University. No. 27: Measurement of Varmbie Velocity relative to Aur 
with Pitot«taiio Tube. By Koroku Wada and Byódiró Nuikawa Pp. 
827-806. (Tokyd: Késeke: Publishing Office.) 1.05 yen. 

U.S Department ot the Interno. R of the Commusnoner of 
Education for the Year ended June 80, 1 Pp. in+82 (Washington, 
D.O. : Government Printing Office ) 10 centa 





CATALOQUES. 
A Catalogue of General Literature, inoludin bernard and Biography. 
(No. 440) Pp fo. i e Bowes and 
B.L M. Microscopes. (London Charles ker) 





Diary of Societies. 
SATURDAY, Fx5RUARY 4 


Roya. Lasmroriom or Guxat Barrar, at $.—H. O Collse: Muul 
London from the Restoration to pando! (1600-1739) (1) 

Association oF Wowmx Scucwom Tx4oHExs (Annual Generel Meetin 
(at St Paul's Girly School), at 4 80 —fir John Russell: The Giowt 
eee: Ap Botany and Chemistry to Country Life 


RURAL Comsraverion Association (ab London School of Economi), at 
5 50.—H. Borisse Matthews: Electrxity in Rural Life. 

Warma Juxiok Gas Amoocturiow —Thomas Hardie: Address —Dr. 
B. W. Bmith : Modern Tendencies m Oarboniung Practice. 


MONDAY, Fxszuanr 6 

Hora. Soorery or Eporsuras, at 4.80. —Prof. F. O. Bower Obituary 
Notos of A. Anstruther Lawson.—Prof W. H. Lang The Flor» of 
the Old Red Sandstone of Sootland : a Genera] Burvey.—H. B. Bail 
Schist Geology: Braemar, Glen Oluny, and Glen Shoe —Dr. H. 
Head. Highland Schiets of Middle Deeaxie —To be read by itla oniy: 
—Prof. D. M. Y. Sommerville: An Analysis of Preferential! Voting.— 
Bir Thomas Muir: The Theory of Jacobians from 1885 to 1019. 

Vicromia Ixzrrrura (as Central Hall, Westminster) at 4.90.— Rev. 
A. H. Finn: The Miraculou* in Holy pture 

BriocwmuicAL Boorerr (at Lister Institute), at 5.— H Jepheott and 
A L Bacharach The Quantitative Estimation of Vitamin D —A. L. 
Bacharach and E. Allcharne The Vitamin B Oontent of Malt 
Extract —N Q. White and J. J Willaman: The Aloobolic Fermenta- 
tion of Pentoses by Fusermum IlanL— Prof. A. V. Hull. Increased 
Anasroblo Metabolum in Muscle followmg Stimulation —D. Jordan 
Lloyd and W. B. Pleass: The Hffect of Nitrates on the A! tion of 
Water by Golana —H W., Kinnersley, a A. Peters, and V 
Metabolic Constancy 10 ths H. T, Brun and H. D. Kar: 


thesis of l-aspartic Acid by Bacteria —R. Robison and K M. 
Boames : Ogle:;flcaion fn Vitro 

Rorar Durrruriox or Gamat Barrars, at 5. -Genaral Meeting. 

RorAL OoLLram or BuURGEONS or er meg at B —Rir Percy Sargent: 
The Borg or Mio n the Posterior Orania! Fossa. 

Booimry or IXKERS (2t Geological Bociety), kt 6—O H. J. Clayton: 
The Natonal Rivers and their Functions (Premdentlal Addrewa).— 
D. O Fidler : Presentation EE awarded in 1917 

Lertirorion oF AUTOMOBILE Ewoorcans (Western Centre) (ab Merchant 
Venturers' Technical SMEs ane vip dee at 0,45.—W Wort: 


Chemicals. 
Sunvarons’ Lesrrrcrion (at Institution of Oml Engineers) at 8.— 
sL. Oroush: The Landlord end Tenant Act, 1917 " 
RoraL GroomzarmiciL Socirry (ab olan Hel) at 8 80.—T A. Barns: 
In Portuguese West Africa. 


TUESDAY, YuanvARY 7. 
HovaAL IxsrrTVT;0€ or Guxat Barran, at 5 16.—Prof, A, P. Kewton: 
The Settlement of the Domnions, 1785—1870. 


196 ` 


NATURE 


Se elaine 4, 1928 





KooLo«icAL Sociery or Lowpox, et 550.—8ecretary: Report on the 
Additions to the ts a ni during the months of October, 
927, E aired 19:$.—D. Beth Smith: 

Hxhibiüon of a Blue Vi 


. rider em Ue Li R. Lows: 
Füyiogen] of the Ovinch and ite Allies ii Zuckerman : Ago- 
the Chimpansee, with Special Reference to Growth of 
and Hetumate of with « Note an the 
eral and the late Campion: Notes on 
Dragonfes (Odonata DNUS Lem ep aw of Now EDR: 


Lowpow NATURAL Tinroat Rocirry (ab Winchowier House, By at 
6.90.—Annual Spring NYxhibitaon im C. H. Longfield: 
the Heart of South Ameman.. d am 
Gamble: My Week-end in the Home of Tutankhamen reni 
LwarrrurIOW or ÉLWOTRICAL Horaoreens (East-Midland Bnb-Oen 
borough Oollege) at &45.—O. D. Gibb: Modern 


Lwrrrruriow or NuixorgrcAL Noscrrmawms (North Midland Oen (at 
Hotal RU Metropole, Leeds) at T.—F. H. a: Btabhty of 


ery or MEA (Birmt ME Dooa Beotion) (Qemüy with 
uou M and Bbaffordsbirs Iron and Bisel 
Pi ed dd Club, Birmingham), at T.—Prof. F. O. Lea: 


Road, and Rover, 


WEDNESDAY, Fusevany & 
RoraL Oorrxam or Buroroms or Woo at 56. —Prof, G. Grey Turner: 
the Bladder and Urethra by 


The Treatment of Oo tal Defects 
Implantation of the ters into’ the Bowel, with a Record of 14 
Personal Osses. 

GaoLoermAL Loapom, at &$0 —Prof. . Pugh: 


Guv Obe dd Round Oo 


Barran (em ove boourry (Industrial Bection) (at Royal Anthro- 
Instatato), at &—Dr. Oulpin and others: eee 


manset Local Bectaon) (at Thomas’ Onh 
moa m hiatal with Spee! 
Birr oam ierra TE Mmm am D E = 
a — 

P iiis Bomo Notes on Ship rene as itn 
Rovat Bocnmrr ow Azra, at 8.—H. D. Wilkinson : Theatrd Lightang. 


THURSDAY, Funevany 2. 
Bovar Socurry, ab 4 90.—Prof. O. W. Richardson : On the Birtractzon of 
from Oold Oonduetors in Intense Hlectno Fielda.— R. H. 


of the Kleetzon.—Dr. H. T. Flint and Prof. O. W. 
‘Time and its Application to (1) the Number of the 
(3) Some Uncertain Relations —To be read su title 


pode Jer rm pag 


Mercury Ma ene wood and H. W Thom The 
Kinetics of DG pAstión of Hyd &nd —J. T. Copaon ; 
On Blectrostaties 18 a Gravitational d.—K. :'Bemples of 


1n oonoen rochions Acid. 
Rovan berrtrerion ow Guuar Barran, at 515.—fur Wilbam 
From Faraday's Note Books (f).  Orispations”: The Forms of Y1 
oc Vibrating 
Royal PHoroGRAPHIO Bocrwrr ox Gamar Barran (Informal Meeting 
of Oolour Peg ke at T.—T. J. Offer: Instantaneous Oolour Photo- 
graphy in the Theatre. 
Soomrr oy Dreams amp OorocaurS (Midlands Beene) b Moinet RES ape 
Univermty Ooliage) at T.80.—À. J. Hall: Aston 
Ootton end Art Buk. 
lwsrrruri0€ or BLacraicaL Morcrrakaxzs (Dundee Sub-Osntrs) Gt m 
. sity College, Dundee) at T.80 —J. Conway: Development of the 


Rotary Convertor. 
IxxrrrurA oy Murata (London Local Becton) (at 53 Pall Mal), a8 7.9. 
—RHR. G. Batson : en cf Metals and 


opel eee iir 


&80—Dr J, Oolber Ganl, F, cu Ara exe rm irte ke 
mology), D A. Lgl cg re Perdran, ÀL L Hine, 
Moore, and Dr. W. die: Bpecial Discussion on Ocular Oom 
tons of goapae T^rthargion. 

Om AXp OOLOCR OWEXINTE! ABSOCIATION. 


No. 3040, Vor. 121] 


WER 


FRIDAY, Frsroarr 10 


Roya. Boonry or Ants Mee at 4.90.—fir Md warded. Gut: E 
Bird Leeture 


MEDICAL OFFICERS OF BGHOOLS ÁNROGIATION ual General Meeting) 
‘at 11 Chandos Bross, Bll 5.—Dr. à. Mumford: The Behool 
edical Officer of tbe 


Prraicat Socrery ( Kes Impara] College of Belenos and Technology), at 6. 
—Dr. A. Ferguson and H. J. Irons: see reyni M 


the Determination of Galvanomster and pini witha 


A tang - Cw 
Refraction at Plane Surfaces —J. O. Hudson: The Apphoation of 
Electrical Resustance Measurements to the Btody of Atm 
Oorromon of Metals. 


RovAL OOoLLEGE OF nape or pag aber tala ta J. A. Sheldon : 
An Undeseribed Diseases of Bone. 

Maracoroaioal Boctery or Loxvox (at Lmneen Boclsty), at 0. 
Noxru-Nasr Coast lIwaTrrrUTION OY JorGnasaa Bure»UcILDERA 
e), at 6.—J. B Sop cen De E Maa Oonteibutons 


navies of Li 
Gori Westen Oentre) 


Manchester patra of Hngiuneers) 
Manchester), at 7.15.—R. J. Pariah: I 
Jowton DwarrruriOW or Hxorrrxxs, at Y 


Principles of In in Engin Work. 
IxsrrrUTA or METALS d Local (In Apphed Beienoe De- 
partment, Bhefheld University), at T.80.—J. : 
Soorery or OmruicAL Ipuserry (Chemical 
with Society of Dyers and Oolounsts) ( 
Alhotté: Dry Oleaning and Finis x5 
RovAL [merrruriox oy Gamat BxrrAnx, ab 9.— Prof. Melnil Jones: 


or DYxzs xp OoLounists (Boottzah Bection) (as G: 
ey 


SATURDAY, YusavARY 1. 


Rovrarn Iwsrrruriox or Gamar Barrar, ab $—1L O. Colles: Momeal 
London from the Restorataon to Handel (1600-1780) (1). 


7 


PUBLIC LECTURES. 


SATURDAY, Funzvany 4. 
Hormamas Mowrox (Fores Hill) at 8.90.—Mre, BR. Aftken: Village 
Iafe in High Castile, 
MONDAY, Fusxvary 6. 


Lownàs BanooL oF Boosowros axp PoLrricAL BCUENCR, ab 5.—Dr. H. 
: The Discovery of Canada fram Cabot to Champlatn. 
diss OoLL»mm, at 6.— G. P. Baley: Modem Benco and Daly 
Iafe: Rare Gases of the Atmosphere. — - 
Hast ANGLIAE IXSTITUTR OY AGRIOULTURS ) at T.—W. R 
Day : The Oultivaion of the Oncket Bat $ 


TUESDAY, Fearvary Y. 


-Koos v uer ak 520- Prot B Alender: Mmergence, or Primary, 
Feb 14 da) >: Ad 

e an 
Uxrvuxsriv CoLrrom, at 8.1&.— Mum JM. Jeffries Devis: More London 
Place-Nameos. Reha o FEIN Mo SS nes 6.) 


WEDNESDAY, Funucany f. - 
Bova, Lusrrrors or Pumiio Hoinru, at 480 —Dr. W. Norwood Mast: 
Some 


à THURSDAY, YasuramY 9. ! 
UxrvxxarrY OoLrmGa, ab 5.80.— Prof. P. Fleming: Helios of Monastic 
Landon. 


FRIDAY, VuxsaUARY 10. 


aurs HoarrriL MEDIAL Bomoor, af 8. 90.—G. Sunpson: The Surgery of 
the Kidnsy and Ureter. - (Bu. Toctare on Feb. 1T and 1) 
UxrvxxsrII CoLLEGE, at 5.0—H J. Holmyard : Chemistry In 

Islam. 


BATUBDAY, Preexvany 11. 
HomxrxAx Mosxux (Forest HID), at L.M. A, Phillips: In the 
Haunts of the Bes- birds. . 
CONFERENCE. 
Torspay, Fupauany T. 


OoxrraXxcr ox Powar ron OULTIYATION AND HAULAGN ON THE Firx 
-(at Rothamsted Btation), af 11.90 4 .—Cheirman : for 
errik Burrell. 
Trestor. 


HL O. Byrford : The Dengn of « General Px 

G. W. Watson : The Care of the Tractor on Farm. 
H. Porter: Practioal Experience of Power on the Farm. 
R. D. 


Mozer: Rotary OulHiration 
Dr. B A. Keen: Hors and Mecbanios] Power in Farm Operations. 


NATURE i 


197 








SATURDAY, FEBRUARY II, 1928. 








CONTENTS. 
The Great Barrier Reef 


Science and Theology. By Rev. J. C. Hardwick 200 
Coal Carbonisation. By J. W. C. . . 201 
Magnetsm and the Electromagnetic Field. By 
E.C. S.. . 203 
Our Bookshelf . 204 
Letters to the Editor : 
The Distnbunon of Ionised O in the 
Gaseous Nebulw.—J. H. Reynolds 206 
The Affinity of ue Tope of Enzyme for 
their Substrates —]. B. S. Haldane . 207 
Pleochroic Haloes and the Age of the Earth. — 
Prof. J. Joly, F.R.S. . . 207 
Luru Vopo Vir Can Uirisi —Robert Steele 208 
The Pharmacological Action of Chloralose.— 
Prof. Swale Vincent and J. H. Thompson . 209 
Dug ont Canoe in ae Bay —Prof. E. H. L. 
Schwarx 209 
The Two Calories — Prof. J. R. Partington . 208 
Eyeglasses and the Microscope.—T. J. Briant . 200 
The Bicentenary of John Hunter. By Sir Arthur 
Keith, F.R.S. 210 
British Association Expedition to ‘the Great Barrier 
Reef. By Dr. C. M. Yonge 218 
Obituary : 
Mr. R. A. Herman : 214 
Mr. J. H. Durrant. By W. H.T. T. 214 
Dr. William W. Fyvie 215 
News and Views . . 218 
Our Astronomical Column 220 
Research Items . s 221 
Geology 1n Great Britain 224 
A New Reflex Micrograph 224 
A New Bottom-Sampler for Oceanographica Research 225 
Science and Primary Production 225 
University and Educational Intelligence . 226 
Calendar of Customs and Festivals 227 
Societies and Academies x 228 
Official Publications Received : 230 
Diary of Societies and Public Lectures 231 








Háiteria! and Publishing Offices : 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2. 


Editorial communications should be addressed to the Editor. 
Adverusements and business letters to the Publishers, 


Telephone Number: GERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRANID, LONDON. 


No. 3041, Vol. 121] 


The Great Barrier Reef. 

LSEWHERE in this issue an account is givers 
of the expedition shortly to visit the Great 
Barrier Reef, one of the chief natural wonders of 
the world, a breakwater built by astill-living 
organisms along & continental coast for 1300 miles. 
Starting from Harvey Bay, 120 miles north of 
Brisbane, the reef extends from lat. 25? S. to join 
up to New Guinea in 9° S. Much broken in ite 
southern two degrees, where is the great Capricorn 
Passage, by which ships enter, the barrier soon 
becomes more marked, until in places it forms an 
almost continuous breakwater, the edge becoming 
again less defined as the influence of the water of 
the Fly River is felt. Its distance from the main- 
land varies from more than 100 miles in the north 
and south to an average of not more than 30 miles 
over a long stretch in the middle, though in places 
outstanding capes reduce the enolosed channel 
(lagoon) to leas than ten miles in breadth. Cairns, 
the chief town near the proposed headquarters of 
the expedition, is situated at the south end of this 
area about lat. 16°30’5. Near it are broad channels 
through the great seaward reef, and a fairly clear 
lagoon, though with reefs exposed at low tide. About 
half-way to the outer barrier lies a small reef with 
an islet, upon which the members of the expedition 

will camp, absolutely in the centre of their work. 
The Barrier Reef was first explored by Capt. 
Cook, and it was a little north of Cairns where he 
ran on to & reef, afterwards careening his ship for 
repair in Kndeavour River, now the site of Cook- 
town. His course thence was inside the reef for 
about 70 miles, but navigation for sail was difficult 
within the narrowing lagoon, and he passed out to 
seaward, afterwards re-entering through Provi- 
dential Channel, 150 miles north, and exploring 
Torres Straits. The coast bristles with his names, 
among which may be cited Capes Upstart, Flattery, 
Capricorn, and Tribulation, Repulse and Trinity 
Bays, Possession Island and Thirsty Sound. 
Other explorers were King, Flinders, and Bligh, but 
the first systematic survey was by H.M.S. Fly 
and Bramble in 1842-6 under Capt. Blackwood, 
with J. Beete Jukes as naturalist to the survey. 
This was merely carrying on the generous hospit- 
ality of the Admiralty to scientific men, so profit- 
able in the association of Banks with Cook, and 
continuous from then for 160 years to the present 
day. This survey followed on that of the Maldive 
Islands by. Capt. Moresby in the previous decade, 
and laid the foundation of the acourate knowledge 

of the topography of great reef areas. 

Both surveys were remarkable achievements 
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with the instruments and means at that time at 
the disposal of the surveyors, and that of the Fly 
ematerially assisted in the opening up of Queens- 
land. Some of the barrier was shown to consist 
of linearly extending reefs, while in other places it 
was represented by a series of ring- or atoll-shaped 
structures. The passages through this reef have 
clearly no close correlation with the drainage of 
the land, for the north of Queensland drains rather 
to the west than to the east. The enclosed lagoon 
has nowhere a greater depth than 60 fm., and in 
few places more than 30 fm. It was found to be 
studded with many shoals, most of which reach 
the surface and there spread out, submerged 





ridges and patches being comparatively scarce. : 


Outside, in the Coral Bea, were discovered a whole 
series of reefs, some with cays, all within the 1000 
fm. line and extending towards New Caledonia. 
To the north is a deep of about 2500 fm., lying 
south. of the eastern horn of New Guinea, just 
north of which is the tiny Planet Deep (4998 fm.), 
surrounded on three sides by land. Lastly, it was 
shown that an elevation of leas than 10 fm. would 
join Australis to New Guinea, and that shallow 
water extended far west, the north of Australia 
having indeed one of the largest areas of shallow 
sea in the world. 

The views of Darwin on the formation of ooral 
reefs were published in 1837, and his wonderful 
book on the subject in 1842. The suggestion of 
subsidence as the predisposing cause in the forma- 
tion of reefs met with almost universal acceptance, 
and for the Barrier Reef was endorsed by Savile 
Kent, who presented a book of delightful photo- 
graphs rather than of soientifio consideration. 
Indeed, he only sought spots for his hobby, and 
we have to fall back upon Jukes for acourate and 
studied observations. Murray doubted whether 
Darwin’s views had the general applicability 
demanded, and Alexander Agassiz differed $n toto 
after visiting the, Barrier Reef in 1896 in very bad 
weather. The first boring at Funafuti was then 
being undertaken, and a subsequent boring showed 
& vertical thickness of 200 fm. of limestone 
material. Other workers proved that this could 
not have been directly formed by upgrowth at a 
greater -depth than 50 fm., for ‘reef-building’ 
corals were shown to depend for their nutrition 
on commensal alge, and all plant growth stops 
below this same depth owing to an absence of 
sufficient bght. At the same time, heavy, stony 
alge (Lithothamniones) were seen to be the main 
reef builders in shallow water under heavy seas, 
with other herbaceous caloareous forms to provide 
amall material to fill up any hollows. It was 


No. 3041, Vor. 121] 


NATURE 





[FEBRUARY 11, 1928 


stated that the lagoon topography was not con- 
sistent with subsidence and that lagoons are being 
added to by solution of limestone. To this was 
added the removal of fine material in suspension to 
form vast areas of coral mud covering some millions 
of square miles of the ocean floor in coral regions. 

Research was mainly directed on the subsidence . 
side to the study of the embaymente of islands, and 
Prof. Davis has pointed out the extraordinary resem- 
blance between the coasts within the Great Barrier 
Reef with ite numerous capes and outlying isleta to 
those of Fiji, Tahiti, and other groups, which he 
claims proves his contentions. Onthe whole, the geo- 
logical study of elevated reefs in Fiji, West Indies, 
and other lands is said to help on the same side; 
but anomalies exist, and there is often difficulty 
in settling the geological periods of the limestones. 
Meantime the history of Faloon Island, Tonga, 
has given striking proof of the possibility of the 
views of Wharton that many of the isolated atolls 
and submerged atoll banks of the world have 
foundations produced by submarine eruptions, 
the products of which are loose material, easily 
cut down to 40 or 60 fm. by the waves. 

A discovery of volcanic ash off Providence Reef, 
between Madagascar and Seychelles, gives con- 
firmation of this view, and indeed 1s the first 
definite indication of the foundations of any 
existing reaf. Next came the gradual appreciation 
of the fact that most coral islands largely owe 
their existence to a change of level of at least 10 
feet in. the sea, a change usually explained by polar 
glaciation. Finally, Daly suggested that by the 
same means an alteration of as much as 250 ft. 
was possible, and that land, cut down to sea-level 
by oceanic agencies, might, by the melting of the 
polar ice caps, be submerged to this depth and so 
provide foundations for extensive post- Pleistocene 
reefs. This view would seem peculiarly attractive 
as applying to the Great Barrier Reef area, but 
Prof. Davis points out that the broadness of the 
continental slope off Queensland as compared with 
ita narrowness in the southern half of the same 
coast is not consistent with the view, and that there 
are also material differences in the two coast lines. 

Thus the controversy went on until the Governor 
of Queensland (the Right Hon. Sir Matthew 
Nathan), Prof. Richards, and others, formed the 
Great Barrier Reef Committee of Australia, recog- 
nising that the problem could only be solved by re- 
peated observations on & coral reef area, preferably 
connected with a great land mass, the geological 
conditions of which could be studied for hundreds 
of miles inland. The Great Barrier Reef lies near 
the centre oftthe disturbance of earth movements, 
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which, according to one theory, produced arcs of 
reefe and islands on the cresta of earth waves 
flowing over the Pacific. It also fringes part of a 
continent where the newer problems of weight 
pressures (isostasy) are being considered. The 
committee studied the geology of coastal areas, 
examined reefs and islands, and finally put down a 
boring on & reef near Cairns in the lagoon channel. 
It met with very great difficulties, owing to the 
loosely coherent nature of the material in the bore, 
but reached 100 fm. The bottom part contained 
many foraminifera and other organisms, which 
oocur under quite shallow water conditions and on 
reef flate, so that, if the living forms are confined 
to such depths and are in their place of growth 
in the bore, there has bean a subsidence of 600 ft. 

In 1913 the late Dr. A. G. Mayor had made an 
ecological survey of Murray Island at the north 
end of the Great Barrier, mapping out the zones 
of life and correlating the distribution of species 
of corals with physical conditions. These he con- 
tinued from 1915 until 1920 in Samoa, testing his 
conclusions experimentally by transplantation and 
other erperimente. The biological work of the 
Australian committee had cognisance of this, but 
all the plans for farther development were held up 
by the death of Mr. Charles Hedley, the biological 
director, and also, no doubt, by the universal 
scarcity of competent marine biologists. In these 
circumstances the committee invited the formation 
of & British committee to send out a biological 
expedition for the study of the many problema 
that arose as to the feeding, the rate of growth, the 
seasonal reproduction, the distribution, eto., of 
corals, foraminifera, sponges, and marine alge, 
and as to the interrelations of these forms to one 
another in the building of reefs. 

A study of the organisms together should 





' lead to conclusions as to whether surface reefs 


are growing out, either seawards or lagoonwards. 
Linear surface changes can be perhaps better 
ascertained by serial photography with three fixed 
permanent marks on some small-reefs, these 
being repeated each decade; but unfortunately the 
changes are often subsurface, and sounding and 
dredging have to be undertaken as well. These 
should also give an account of upgrowth and loas 
on the lagoon floor, and for the former the associe- 
tion of the organic complex with temperature, 
with salinity, with acidity of the sea (pH) and with 
currents acting as food carriers, is all-important. 
Half-a-dozen genera of foraminifera, forming part 
of the cementing sand, live in the floating plankton 
of the outer.ocoan and pass within the reefs to 
destruction. Many of the building» animals feed 
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on small animal and plant organisms of the same 
habitat, and the plant builders depend on nitrates, 
largely produced there, as well as upon sunlight.e 
The nutrition of the organic life is ultimately & 
matter of the chemical constituents and of the 
physical conditions of the water, and the govern- 
&nce of the varied seasons of reproduotion i8 almost 
certainly the same, phenómena never up to the 
present studied in tropical seas. The expedition 
is to camp in ite little area and to make weekly 
observations on such matters for twelve consecutive 
months. In ite plan is revealed the advance of 
science, research directing ita aims to the basal 
conditions governing all organic life, the period of 
general explorations being largely passed. « 
Finally, the Great Barrier Reef, with its 100,000 
square miles of area capable of being developed 
for economic ends, may well be a matter of im- 
portance to the Empire in the future, and the close 
study of coral growth should- at once yield results 
of value to navigators in all coral seas. Fish 
become of value in proportion to their quality, to 
their quantity, and especially to the distance of 
the fishing grounds from dense areas of consump- 
tion As yet they may be of httle importance, 
but the advance of freezing processes has brought 
to the fore the catching and distribution of fish 
from all seas. There is also the sea slug (trepang), 
an elongated starfish, dried and exported to China 
for soup. Good eating oystera are to be found in 
places, as well as many other edible molluscs. 
Next comes the pearl shell, used for buttons, for 
inlay, and for all sorta of beautiful ends, ita value 
increased almost half by its contained pearls. 
There is & world shortage now in this, and the 
supply can no longer be left to Nature, since ite 
possibilities of cultivation are proved; and Torres 
Straits is the home of ita most valuable species. 
The uncontested sovereignty of the British Empire 
over the Great Barrier Reef from shore to ocean, 
however broad, suggests peculiar, potentialities for 
such farming. Depths, too, are suiteble for 
sponges, which likewise have to be grawn by man, 
and there are other shells and products that can 
be sold: For all these—and indeed for fisheries 
of all classee—the first knowledge required is that 
of the water and ita contained food, for these are 
fundamental to the knowledge of the optimum 
conditions of growth, of reproduction, and of dis- 
tribution, on which commercial success depends. 
We need say no more except to commend most 
highly this new development in research, the co- 
operation in equal partnership towards the highest 
scientific aims of committees thoroughly repre- 
sentative of Great Britain and Australia. We 
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feel that this is as things should be, and we trust 
that no questions of finance or of personnel will 

e hinder the successful prosecution of this expedition. 
The sunshine of the tropics brings into prominence 
biological processes, such as the metabolism of 
lime, which in our northern climate are weakly 
developed and intermittent. The great Pacific 
Ocean forms a vast reservoir of water which 
ensures & constancy never to be found in the North 
Sea and the fluctuating English Channel. The 
co-ordinated work of zoologist, botanist, physio- 
logist, chemist, and geographer for twelve conseou- 
tive months on the Barrier Reef should furnish 
results giving a new point of departure for our 
knowledge of the conditions of all life. 





Science and Theology. 

(1) The Way of Modernism: and other Essays. 
By the Rev. J. F. Bethune-Baker. Pp. vi+160. 
(Cambridge: At the University Press, 1927.) 
6s. net. 

(2) The Creator Spirit: a Survey of Christian 
Doctrine in the Light of Biology, Psychology, and 
Mysticism. The Hulsean Lectures, Cambridge, 
1926-27: The Noble Lectures, Harvard, 1926. 
By the Rev. Canon Charles E. Raven. With an 
Appendix on Biochemistry and Mental Pheno- 
mena, by Dr. Joseph Needham. Pp. xv 4 310. 
(London: Martin Hopkinson and Co., Ltd., 
1027.) 85. 6d. net. 

(3) Life in the Stars: an Haposition of the View 
ihat on some Planets of some Stars exist Beings 
higher than ourselves, and on one a World-Leader, 
the Supreme Embodiment of the Hiernal Spirit 
which animales the Whole. By Sir Francis Young- 
husband. Pp. xiv +222 +4 plates. (London: 
John Murray, 1927.) 108. 6d. net. 

(4) Contributions of Science to Religion. By the 
Rev. Shailer Mathews, with the co-operation of 
William E. Ritter, Robert A. Millikan, Edwin B. 
Frost, Edward B. Mathews, C. Judson Herrick, 
John M. Coulter, Ellsworth Faris, Charles H. 
Judd, John M. Dodson, Charles B. Davenport, 
E. Davenport, C.-E. A. Winslow, Horatio 
Hackett Newman. Pp. xi+427+5 plates. (New 
York and London: D. Appleton and Co., 1927.) 
12s. 6d. net. 


(1) "T 1HE theological readjustments which seem 

called for in consequence of an accept- 
ance of evolution have recently been prominently 
discussed. Thus the time is opportune for the 
appearance of Prof. Bethune-Baker’s essays. The 
writer’s qualification is that he is an expert in the 
history of the development of Christian theology, 
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who thus knows exaotly what meaning orthodox 
dogmas originally had for those who formulated 
them. The importanoe of the theory of evolution 
for Christian theology cannot be exaggerated, since 
it supplies entirely new views both about man and 
about creation. 

“I need not remind you that in our doctrine of 
Christ we are stating a doctrine both of God and 
of Man. We interpret Christ according to the 
ideas we have of and Man, and our ideas to-day 
of God and Man are very different from those of 
Christians of the fifth century "' (p. 13). 

Man is no longer to be regarded as the victim of a 
‘ fall,’ but as the result of a long and painful struggle 
upwards. Thus, if the traditional anthropology is 
wrong, the traditional scheme of redemption 
requires revision. With regard to the traditional 
doctrine of creation, it depended on a view of God 
which regarded Him as apart from the world, 
whereas we.tend to conceive of Him as immanent -~ 
both in the world and in man. The traditional 
doctrine of the incarnation was framed to fit in 
both with the idea of fallen man who was apart 
from and distinct from God, and of a God who was, 
80 to speak, outside His creation. It had to explain 
how two such incompatible natures could ever 
come to be combined. 

“ We do not get much help from our tradional 
statements of doctrine. Our technical definitions 
are frankly dualistic. They treat God and Man as 
two distinct real existences (‘substances’), each 
with its own ial characteristics, which are incap- 
able of being blended or fused into one ” (p. 100). 

Prof. Bethune-Baker holds that the new evolu- 
tionary theology must present Christ as the oon- 
summator, that is, as one in whom the divine 
design for man finds expression. This design, 
which in Christ emerged in fullness, “is at the 
heart of the universe, the secret of ita procees, and 
its goal." This idea is found in the Fourth Gospel, 
with ita doctrine of the divine ‘logos,’ or purpose, 
which was visibly embodied, so that “the ideal 
was seen, full of grace and truth, in all ita attractive- 
ness and power of revealing their true selves to 
men.” It is found also, in language of astonishing 
modernity, in the famous eighth chapter of Romans, 
and elsewhere inthe writings of St. Paul. This 
means that, although in Christ we have “an 
emergence of & new consciousness and a new 
quality, a new type, as it were, of manhood,” yet 
the divine purpose avhich emerged in Him is one 
with the purpose that has emerged in Nature and 
in man. That is to say, there is no gulf between 
man and God; they are not incompatible sub- 
stances. This is the sort of Christian theology, 
essentially ofthodox as it is, which studenta of 
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science can understand ; and Prof. Bethune-Baker 
deserfes their gratitude. 

(2) Canon Raven's book contains his Hulsean 
and Noble Lectures. As a distinguished naturalist 
as well as theologian, he speaks with authority for 
students of natural science. As Prof. Bethune- 
Baker' book is & protest against the antithesis 
between God and man, so Canon Raven’s is a 
protest against a dualism of God and Nature. 
The manifestation of God in His creation has been 
neglected. 

“ There has been a general tendency in Christian 
thought to regard nature and the natural order, 
if not as inherently evil, at least as spiritually 
meaningleas, a mere stage on which the divine 
drama of regeneration was to be played, or even 


a hostile environment from which men were to be 
set free ” (p. 0). 


Yet the modern outlook does not appear to make 
things easier : 

“ To earlier generations it was easier to assume 
that as God had-made the world, it must all be 
very good, save where His plan had been t 
by the wiles of Satan. . .. Of the awful in iffer- 
ence and machine-like fixity and ifying soale 
of things, as of the evidence of struggle and cruelty 
and waste and suffering in the animal world, there 
was little consciousness. The outlook was frankly 


&nthropooentrio" (p. 8). - 
Canon Raven cannot reconcile modern cosmic 
pessimism with Christian theology. The God who 
is revealed in Nature must also be the God revealed 
in Christ (that is, in theological terms, '' the Father " 
and “the Son" must be “of one substance "). 
This can only be grasped by thinking in terms of 
creative process. Ita lower products may seem 
incongruous with its higher, but the process is one, 
and ita purpose one. In other words, the unity 
of the world lies in the law of its development, and 
what that law is may be seen in the highest product 
of the process. Here Canon Raven brings us to 
the same point as Prof. Bethune-Baker, i.e. to 
the Johannine christology. The Word, or Purpose, 
was in Christ; in'Him “ the Word became flesh." 
Canon Raven interpreta the evolutionary process, 
following Profs. Lloyd Morgan and Alexander, in 
terms of ‘emergence,’ and quotes the former as 
saying that ‘‘ Emergent evolution is from first to 
last a revelation and manifestation of divine 
purpose " (p. 85). s 

What will specially appeal in this book to work- 
ing biologista is the well-documented ariticigm of 
Weismannism in Chap. ii.; but the whole work 
may be said to be the ablest attempt made in 
recent years systematically to interpret the resulta 
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of biological science in terms congruous to Christian 
belief. . 

(3) Sir Francis Younghusband's speculations 
about the possibility of life on the stars and of ita 
nature, will interest many. Very few astronomers, 
perhaps, will have spent night after night, as has 
Sir Francis, in the waste and silent places of the 
earth under the vast vault of heaven, beholding 
“the terrors and splendours of the night.” After 
all, if one star in a million were attended by such 
another planet as our own, “there would be at 
least five thousand suitable abodes.” The poetio 
imagination of Dante led him to believe in the 
existence of such beings as Sir Francis suggests to 
us: beings far higher than ourselves, who may 
somehow ahed abroad influences to reach as far 
as ourselves. This book, though speculative, is 
one of very great charm; it provides a pleasant 
antidote to the austere mathematical abstractions 
to which modern astronomy must confine itself. 

(4) Dr. Shailer Mathews has edited a valuable 
collection of essays by experts in the different 
branches of natural science. The first part of the 
book gives us the facts, and the second part tells 
how this knowledge oan be used for the benefit of 
humanity. The third and final section, written 
by Dr. Shailer Mathews himself, shows how science 
justifies the religious life and gives content to 
religious thought. Altogether a most valuable 
book, which ought not to be without its effect on 
the Fundamentalist controversy in America. i 

J. C. HABDWIOK. 





Coal Carbonisation. 

(1) Coal Carbonization, High and Low Temperature : 
G Treatise on the Principles and Processes of 
Manufacturing Coke and Semi-Coke. By John 
Roberts. (The Specialists’ Series.) Pp. xvi +406. 
(London: Bir Isaac Pitman and Sons, Ltd., 
1927.) 25s. net. x 

(2) OU and Retortable Materiala: a Handbook on 
the Utilisation of Coal, Torbantte, Cannel and Oil 
Shale. By George W. Halse. Pp. vii+148. 
(London: C. Griffin and Co., Ltd., 1927.) 
"Is. 6d. net. 

pus two books exemplify the activity which 

is now being displayed in following up the 
possibilities of the carbonisation process in various 
directions, and the results of operating by methods 
removed in varying degrees from the standards of 
normal coke-oven and gas-works practice, including 
the treatment of raw materials other than ordmary 
coal. -~ 
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In the first and longer work, the stress is laid upon 
carbonisation as & means of producing different 
varieties of solid fuel which can be grouped under 
the name of coke, while Mr. Halse’s smaller book 

_is inspired by the purpose of discussing what may 
be done to increase the production of liquid fuel 
in Great Britain by the utilisation of such materials 
as torbanite, cannel, and oil shale. 

(1) Mr. Ho barista book sce oub tb dosi Saal 
carbonisstion at high and low temperatures, and 
there are several features in it which are noticeable 

and give it a character of ita own. In the first place, 
` more than in any other book with which the 
reviewer is acquainted, special attention is directed 
to the nature of the changes which coal undergoes 
in its transformation into coke, and the different 
factors which operate in determining the character 
of the final solid product of carbonisation. It is 
only during the last decade that our want of know- 
ledge under this head has been properly appreciated, 
80 that much of the experimental work which Mr. 
Roberts calls upon in his account of the coking 
process is quite recent, and has not come into book 
form before. He has marshalled his facta and 
arguments well, and reproduces a number of useful 
illustrations of coke formation under various 

‘conditions. 

It would, however, be a mistake to suggest that 
this study of coke formation is the only outetanding 


characteristic of the author’s treatment of his: 


subject. Equally remarkable is the amount of 
ground which has been covered im gathering 
material of another kind bearing upon the numerous 
plants and processes which have been described 
in technical literature, and in patent specifications, 
for the carbonisation of coal at low and high 
temperatures. The book is packed with informa- 
tion of this kind, and it is given, so far as the 
reviewer has been sable to see, with accuracy and 
clearness, collecting a mass of descriptive detail 
into a compar&tively small volume of 400 pages. 
This mode of treatment, to which we have 
become accustomed in books on technical sub- 
jects, although not always followed out with the 
same dare and knowledge as is forthcoming from 
the author, has, however, its accompanying dis- 
advantage. So many processes are described that 
the author plainly cannot claim first-hand know- 
ledge of all, and is compelled to retail the claims 
made with little comment. The critical examina- 
tion of processes necessary for their real evaluation 
is out of the question, from space considerations 
alone. The quantitative thermal and chemical 
aspects are necessarily given very little attention, 
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partly from this want of space, and partly because 
the requisite data have never been acquited or 
never published. 

Such a work as this should be read, however, by 
the serious student with the limitation above 
outlined clearly in mind, and that being taken for 
granted, he will find both interest and profit in 
following up the many ramifications of- technical 
practice brought to his notioe. 

The newer developments are naturally in the 
main those associated with processes of low 
temperature oarbonisation, and that for a very 
good reason. The success of such processes, if andl 
when attained, depends largely upon their powei 
of speeding up the transformation of carbonisatiom 
(as compared with the standard high temperature 
processes), Bo lowering installation and working 
costa per unit of coal carbonised. The fact thai 
lower temperatures of working are employed 
permits the use of steel instead of fire-clay aa the 
principal material of construction in the plant, and 
consequently permits algo the use of new mechanics 
devices. This principle is employed m many o» 
the plants of which descriptions are given by the 
author. 

One feature of the book which is interesting 
although it does not seem to find a natural plac 
under the title, is & complete account of the 
author’s views on the origih of anthracite, according 
to which the assumption has to be made that 
bituminous coal has been converted into anthracit 
by attaining a temperature of from 500° to 550 
in the earth’s crust while subject to great pressure 
It should not be understood by the reader that the 
actual development of so high a temperature hat 
been so far demonstrated as to be generally 
accepted. . 

Summarising, one may say that Mr. Roberta’ 
book may be welcomed as treating the prooess o: 
o&rbonisafion comprehensively and well from : 
viewpoint which is not that of the gas engineer o» 
the coke-oven manager, but has ite advantages it 
making for originality and breadth. It is wel 
printed, and the illustrations are numerous anc 
well chosen for the author’s purpose. 

(2) Mr. Halse's book is much smaller and, & 
stated above, ite range is much more limited. Ni 
attempt is made to describe processes in detail o 
to discuss the chemistry of them in any oritica 
spirit. Its chief-point of usefulness is in bringinp 
together information, which until now has bee» 
scattered, on torbanitee, cannels, and oil shales, i» 
explaining what are the characteristics of thee 
materials, and what processes have so far bear 
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employed in utilising them for the supply of. liquid 
fuel.” The work of & number of authorities has 
been drawn upon in order to bring out the distinc- 
tions between ooals, lignites, torbanites, etc., and 
this information has been usefully tabulated. 

At the end of the book is a two-page glossary, 
but some of the information contained therein, 
such as that gels are “ stable colloidal aggregations,” 
does not in iteelf carry the average reader very far, 
while surely the defmition of & British Thermal 
Unit and of & calorie might be taken for granted. 
The author claims quite rightly in justifying his 
book that “the importance of liquid fuel to 
national life cannot be over-estimated, and a right 
understanding of what has been accomplished 
towards making additional supplies available is of 
great moment." J. W.C. 








Magnetism and the Electromagnetic Field. 


Handbuch der Physik. Herausgegeben von H. 
Geiger und Karl Scheel. Band 15: Magnetismus; 
FHlektromagneissches Feld. Redigiert von W. 
Westphal. Pp. vii+532.  (Berhn: Julius 
Springer, 1927.) 43-60 gold marks. 

TN & comprehensive treatise in many volumes 

there is a great danger of lack of co-ordination 
between the parta. Few individuals, and unfortun- 
ately not all goientifio Jibraries, however, are likely 
to purchase all the twenty-four volumes of the 

“Handbuch der Physik," and in practice the 

utility of the work will depend largely on the 

independent value of single volumes. These suffer 
considerably from the general tendency to avoid 
any overlapping in the ‘Handbuch’ as a whole. 

Co-ordination is partly obtained by the systematic 

subdivision of the subject matter—in this respect 

the ‘Handbuch’ has been carefully planned— 
but the value both of the work as a whole and^ 
of the single volumes would have been greatly 

enhanced by a much more lavish use of orosa- 

references. The lack of an author index is a con- 

siderable drawback. There are numerous footnote 

references, but short selected bibliographies to the 

separate sections, which would have been a useful 

feature, are only given in a few cases. 

The ‘ Handbuch’ may perhaps best be regarded 
as an ordered series of short monographs. Those 
in the present volume fall into two groups, 
dealing with magnetism and the electromagnetic 
field. In the first chapter, on magnetostatios, 
P. Hertz, using the conoeption of magnetio charge, 
develops in great detail the mathematical 
theory which may be built up on a sew simple 
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fundamental laws. The action at a distance and 

medium viewpointa are adopted successively and 

shown to lead to equivalent resulte. The treat-e 
ment proceeds in stages of increasing generality— 

from the case where the permeability is unity to 

that where there is hysteresis—in a way which 

conduces to clearness but not to brevity. The 

second chapter, also by Hertz, is on the magnetic 

fields due to currents. 

W. Steinhaus gives an account of the magnetic 
properties of materials in Chap. iii. The section 
on dis- and para-magnetism, which occupies 15 
pages out of the total of 270 on magnetism in this 
volume, is very inadequate as an account of the 
present state of knowledge. The description of 
ferromagnetic phenomena, however, in particular 
of hysteresis and of temperature and magneto- 
mechanical effecta, is excellent. It is unfortunate 
that the important investigations of the last few 
years on single crystals of iron could not receive 
notice. The specific heat of ferromagnetics, and 
the magneto-caloric effect, might have been briefly 
discussed in connexion with the moleoular field 
hypothesis. 

A most interesting chapter on ferromagnetic 





substances is contributed by E. Gumlich. The 


extensive material is admirably summarised. The 
effect of thermal and mechanical treatment, and 
of impurities, on the magnetio properties of iron 
and steel is fully described. A short section follows 
on cobalt and nickel, and ‘ cryptoferromagnetic ' 
manganese. Finally, alloys of ferromagnetic metals 
and Heusler alloys are dealt with. 

G. Angenheister gives an account of the observa- 
tions on terrestrial magnetiam and their interpret- 
ation in Chap. v. (The measuring instruments 
and methods, as for magnetism generally, are 
described in another volume.) The observational 
results are presented with the aid of a number of 
reoent world and regional magnetic charts. The 
formal analysis of the resulte ig given, and the 
various theories of the earth’s permanent magnet- 
ism—none of them satisfactory—are considered, 
The character of the periodic changes is described, 
and then that of the aperiodic, and the two theories 
which connect these with the emission of eleotric- 
ally-charged particles, and of radiation from the 
sun, are discussed. 

The second part of the volume opens with a 
chapter by 8. Valentiner on the fundamental 
phenomens of electromagnetic induction, essenti- 
ally those described by Faraday, presented clearly 
in the light of later developments. Coefficienta 
of induction are worked out for a number of 
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special cases, and a most useful list of, references 
is given. 

e R. Schmidt deals clearly and very completely 
with the analytical and graphical methods for 
the treatment of alternating currenta in Chap. ii. 
In the third chapter, on electric oscillations, E. 
Alberti considers the behaviour of single and 
coupled closed circuits, the effect of iron cores, 
and also oscillations in open circuits. 





The last chapter, on the dispersion and absorption, 


of electric waves, is by W. Romanoff. An outline 
of the theories and of the experimental methods 
is first given. It is only in the last few years that 
convenient valve methods for the production of 
short undamped waves have become available, 
which will enable satisfactory experiments to be 
carried out in this difficult region of investigation. 
Muoh of the older work is of doubtful value, but 
the coherent account of some of the more satis- 
factory resulta, and their comparison with theory, 
will form a valuable basis for further research. 
Although the volume suffers from the draw- 
backs which have been mentioned, it is a mine 
of information on those particular aspects of 
physics with which it deals. As an example of 
book production the standard is high. The 
printing of both the text and diagrams is admir- 
able. E. C. 8. 





. Our Bookshelf. 
: a Study in’ Keltic Prehistory. By 
.T. D. Kendrick. Pp. xiv + 227. (London: 
Methuen and Co., Ltd., 1927.) 12s. 6d. net. 
Ix this book Mr. Kendriok is decidedly an icono- 
clast. Ideas relating to the Druids which have 
taken a firm hold on the ppu imagination are 
carefully weighed and fouhd wanting. First among 
them is the tradition which connects the Druids 
with Stonehenge and other megalithic monumenta. 
Mr. Kendrick shows that this connexion cannot be 
traced back to a period earlier than the seventeenth 
century, when Aubrey claimed Stonehenge for the 
Druids and interest in these functionaries waa 
inning to revive after their eclipse dating from 
the Saxon invasion. It is to be noted that Geoffrey 
of Monmouth in his well-known description of 
Stonehenge makes no allusion to the ids. 

Mr. Kendrick's un to clear away the d of 
misunderstanding and vain i inmg which has 
gathered round the Druids by rue together 
in & critical nr e 
from historical d records of their organisation, ri 
and beliefs, together with such inferences as may 
legitimately be drawn from the archsological data 
plating to the period. A recital and examination 
of the multitudinous theories which have been 
formulated on the subject is therefore beyond his 
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urpose, and his own speculations on the subject 
ve been reduced to & minimum. It is be 
noted that although he rejecta the responsibility 
of the Druids for Stonehenge and megalithio 
monuments, necessarily as the monuments must 
for the most part belong to an earlier period, he 
suggests that they may possibly have used them 
at some later period for their ritual observances. 
Gratitude is due to Mr. Kendrick for his admirably 
judicious and judicial sifting of the material, even 
if he has dispelled some cherished illusions in the. 
cold light of reason. 


Gmelins Handbuch der anorganischen Chemie. Achte 
völlig neu bearbeitete Auflage. Hera eben 
von der Deutschen Chemischen aft. 
. Bearbeitet von R. J. Meyer.  System-Nummer 
2: Wasserstoff. Pp. xvi+v +273. (Berlin und 
Leipzig: Verlag Chemie G.m.b.H., 1027.) n.p. 
Monza than half this volume is devoted to a detailed 
deeoription of the physical properties of hydrogen, 
which is perhape not astoni when one con- 
siders the exceptional interest which belongs to the 
simplest of the elementa. In the discussion of 
atomic structure the term h n - nucleus 
(H - Kern) is generally used, but Rutherford’s 
convenient term ‘ proton’ is mentioned as being 
preferable to other names. Atomic 
weight estimations are given in detail from the 
time of Berzelius to the year 1926. 
Mechanical, thermal, optical, magnetic, and 
electrical properties of hydrogen and also hydrogen- 
ble space 





electrodes are discussed fully. Considera 

is also devoted to the technical preparation of 
pees on & large scale. The chemical sec- 
tion with the behaviour of the gas towards ' 
metallic compounds and aqueous solutions of salta, 
with catalytic hy n and with analytical 
methods. There is & special account of the 
hydrides, which are classified as (a) metallic hydrides, 
in which varying amounts of the gaa oan bo ateotbad 
into a homogeneous phase, the character of the 
metal itself and its lattice structure remaining 
intact; (b) sali-like hydrides, which are definitely 
polar, in whioh the h. possesses the character 
of a negative ion (e.g. hydrides of the alkali and 


alkaline earth metals) ; and n gaseous hydrides, 
which are either or volatile ae at ordinary 
temperatures. is class includes hydrides of 


bismuth and lead. The volume closes with an- 
account of triatomio hydrogen, H, produced with 
the aid of positive rays. . 


Theoretical Mechanics : Statics and the Dynamics of 
a Particle. By Prof. William Duncan MacMillan. 
Pp. xviii +430. (New York: MoGraw - Hill 
Book Co., Inc.; London: McGraw-Hill Pub- 
lishing Co., Ltd., 1927.) 25s. net. 

As the author of this book remarks, mechanics is 

a diffloult subject not merely for the student but 

also for the race, a$ is evident by the fact that it 

Gino ipta sicud DO Giowsand voa liter un 

its allied subject one In our time, however, 

it has also become’ a difficult subject for the text- 
book writer. Torn as he is between the practical 


FEBRUARY ll, 1928] 


NATURE 


205 





necessity of retaining the framework and develop- 
ment of the Newtonian viewpoint and a desire to 
disavow the older conceptions of mass, energy, and 
force, this attempt to keep a foot in each camp is 
often more amusing than successful. 

Admitting the difficulty, however, as more or 
leas inevitable at the moment, this text-book is 
undoubtedly one to be recommended. Ita style 
and ita manner of presentation convey the im- 
mn that it is written by a good teacher. 

erever possible vectorial methods are utilised, 
and the fundamental 
deliberately stated. 

Part 1 deals with vectors and kinematical and 
geometrical concepts; Part 2 with statics of 
partioles, rigid bodies, and deformable bodies, very 
clearly and easily developed; Part 3 with the 
dynamics of a opan including a treatment of 
least action, ilton’s princi le, and Gauss's 
principle of least constraint. There are in all 
sixteen chapters, most of which are supplied with 
copious examples. 


The British Journal Photographic Almanac and 
Photographer's Daily Companion : with which is 
incorporated Tha Year Book of Photography and 
Amateurs’ Guide and The Photographic Annual, 
1928. Edited by George E. Brown. Pp. 788 
+63 plates. (London: Henry Greenwood and 
Co., Ltd., 1028.) 2s. net. 

- Tuis Annual continues to move in the direotion 
of the character of other photographio annuals, 
though it remains unique as it preserves all ite 
old features, except, Indeed, that it is no langer 
an almanac. It contains twice as many pictorial 
photographs ss last year’s volume, and these 
are excellently reproduced in photogravure by 
the Vandyck Peina, Ltd. The special editorial 
article refers to the world-wide applications of 
photography, and other articles are on snapshots, 


amateur kinematography, and printing borders on 
The epitome a 


development papers. the year’s 
laamíed ‘facile. tables, directories, 


ro , 90 
Tegal details, and other useful information follow. 
It is worthy of note that the tables—optical, 
weights and measures, concerning exposure, and 
many other matters—are so numerous that for 
very many years it has been the custom to give 
a selection only of what would be possible and 
useful, but a classified and dated list is given of 
those published in past annuals that are not 
included in the present. The volume is practically 
indispensable for those who are in earnest m their 
photography, whatever the character of their work 
may be. - 


The Industrial Chemistry of the Fats and Wazes. 
By Prof. T. P. Hilditoh. (Industrial Chemistry 
Series. Pp. xv +461. (London: Bailliére, 
Tindall and Cox, 1927.) 18s. net. 

Tus work is divided into ten sections, to each of 

which is appended a useful and up-to-date biblio- 

graphy. raa account of the chemical nature, 

Snalytios] examination, &nd composition of fata and 

waxes is followed by a description of methods used 

in the extraction, refinmg, hydrogenation, and 
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principles are clearly and 


hydrolysis of fate- More specialised sections deal 
with the edible fat and soap industries ; the use of 
fata in the manufacture of candles, illuminanta, 
paints, lincleums, etc. ; the production of glycerine ; 
and the nature of fatty lubricants. T e text 
contains a large number of useful tables and 
summaries, but illustrations and diagrams have 
been dispensed with. The book, written by an 
author ing first-hand knowl , provides 
& mee i workmanlike, and Tee PORC 
survey of an important field of applied organio 
chemistry, and it may be recommended to the 
student and research workér as well as to the 
industrial chemist. 


Fogs and Clouds. By W. J. Humphreys. Pp. 
xvii + 104 + 96 plates. (London: illidre, 
Tindall and Cox; Baltimore, Md.: Williams 


and Wilkins Co., 1926.) 18s. net. 

CLovups have special importance to all who are 

interested in weather, now that forecasta are no 

l based almost entirely on the movements of 

cyclones and anticyclones; we realise that the 

conditions are dominated by warm and cold parta 

—the boundary surfaces between air -masses at 

different temperatures ; and so ability to recognise 

the clouds which mark these may give 
invaluable information. The different types of 

clouds are here s matically arranged, with a 

promising suggestion for an abbreviated nomen- 

clsture, and there are useful discussions of the 
physical processes involved, such as that of the 
mode by which ‘the moon eata the clouds.’ The 
author has also included & number of lees familiar 
types, such as ‘helm bars,’ ‘crest olouds, 

‘cumulus boas,’ and ‘ scarf clouds.’ 

Nature lovers will congratulate the author on 
the extent to which the photographs render the 
glory of a spud flecked sky; and there are 
exoellent reproductions of lightning, of a rainbow, 
and of & lislo with a parhelio circle. 

Chambers’s ia: a Dictionary of Univer- 
sal Knowledge. New edition. i by Dr. 
David Patrick and William Geddie. vol. 10: 
Temds to Zyrians. .iv4 819. (London and 
Edinburgh: W. and R. Chambers, Ltd.; 
Philadelphia: J. B. Lippincott Co., 1927.) 
208. net. a 

Tma concluding volume of the neW edition of this 
encyclopedia has been revised up to the date of 
issue. As in the earlier volumes, there is a number 
of new maps, among which the orographical layer- 
coloured maps illustrating the article on the 
world-war may be mentioned for their special 
excellence. The completed encyclopmdia forms an 
almost indi ble addition to modern works of 
reference. lt is the custom in this enoyolopedia 
to preface each volume with a list of the authors of 
only some of the articles: the others are anony- 
mous. By way of criticiam it is ted that the 
authorship of the longer articles should be given, 
ad is not always the case, while that of many short 
ones that afford no scope for original treatment 
could well be omitted if space is the chief con- 
sideration. 
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Letters to the Editor. 
[The JMitor dose not hold himself r ble for 
pel correspond with 


The Distribution of Ionised Oxygen in the 
Gaseous Nebula. 


THR suggestions made by Bowen in Naruns of 
Oct. 1 as to the probable origin of the well-known 
* nebulium ' doublet 15007, 4059, and of the strong 
radiations sometimes oocurrr at 343727, 9, have 
been confirmed by Prof: A. Fowler (NATUR, Oct. 29), 
and so generally acoepted that it may not be premature 
to discuss the actual distribution of these radiations 

, in the gaseous nebule on the assumption that the first 
doublet representa O IL (twice ionised oxygen) and 





as the slit was moved away from the trapezium region 
the comparative presage ares ty untal Hg was much 
brighter of the two. e same concentration of 
445007, 4959 within the inner regions is also marked 
in the planetaries photographed with a slitleas spectro- 
graph appearing in the Lick volume already mentioned. 

1905, Hartman attempted to isolate the doublet 
by means of a green soreen and an isochromatic plate, 
but ıt is doubtful whether the hydro radiations 
Ha and H, were satisfactonly aliminated i the direct 
photogra hh of the Orion nebula he obtained, as my 
own ta with ter preoautions to get rid of 
these radiations did nob grve such an aaki image, 
aedis y the Huyghenian region oame out very 
Te y, in this respect agreemg with Campbell's 

i observations. 

It is, of course, only to be expected that the doubly 
ionised state of: the ove atom should be found 
pony, in the regions of the nebula moat influenced 

y the B type stars of the central region. 
The distribution of O II in the Orion nebula is, 





(a) 
Fia. 1.—Soreened photographs of the Orlon nebula. {#) 13727 ; 47 min. exposure. (b) Hydrogen , 40 min. exposure. ' 


the second O IY (ones ionised oxygen). It is first 
of all important to note that there is no recorded 
evidence of the existence of the neutral atom of 
oxygen in the gaseous nebulse, although some of the 
strongeat lines, being in the extreme red, are beyond 
the reach of the apparatus employed. Neither 
can I find any references which support Bowen's 
statement that “‘ the [gaseous] nebule are known to 
emit the well-known spectra of highly ionised nitrogen 
and o " The most, exhaustive study.yet pub- 
lished of the nebular linea is that by W. Wright 
in Tack. Obs. Pub., vol. 18, but although one line each 
is ascribed to neutral carbon and ni there is 
no identification with oxygen. On the other hand, 
the doublet 145007, 4959 ıs present in all cases con- 
sidered, a total of 47 planetaries and the Orion 
nebuls. 

It was noted in the case of the Orion nebula visually 
by Campbell at the Lick Observatory in 1893 that 
these lines, although invariable with respect to each 
other, varied considerably in intensity in comparison 
with the neighbouring line Hg. In the regions round 
~@ Orionis, À was four times as bnght as Hg, but 
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on the other hand, remarkable both for ita t extent 
and for ite intensity. The mage ondary obtained 
when an exposure 18 made with an undyed rapid plate 
is to a large extent produced by this radiation in the 
ultra-violet, as such a plate is practically insensitive 
to the radiations 5007, 4959. The only other 
im; t radiations in the sensitive e are the 
trees radiations from H, to the head of the 
Balmer series, and as these decrease in intensity 
TOpidy towards the ultra-violet, the main radiations 


are Hj, Hs, and He. If, therefore, an is 
made with an æsculme screen cutting off ihe alee 
violet payors 44000, an image is obtained which 
consists almost entirely of hydrogen radiations. 

On the other hand, an with & Boreen of 
thin nickel oxide glass, transmitting 70 per cent. at 
48800, but cutting off the visual spectrum except at 
the extreme red, gives an image consisting e 
entirely of 348727, 9. This piece of work was under- 
taken sorhe years ago by me at Harborne; and at 
Helwün Observatory with the 30-in. reflector, and the 
results obtained are here reproduced. There can be 
no doubt tkat the differentiation of the hydrogen 
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and O II images haa been actually attained, as there 
are marked erences of detail aa well as of distribu- 
tion in the two images. Take, for example, the lo 
scimitar-like projection on the right-hand ade of 
photon ene with ita companion, or the star, indicated 

y a cros in . 1, on the outakirte of the nebula, 
which is surrounded with hydrogen nebulosity, but 18 
clear of O IT. 

It has already been remarked that the stars in- 
volved in the central regions of the Orion nebula are 
B type stars, and the radiations 443727, 9 exception- 
ally strong. As & matter of fact, these radiations 
are either very famt or absent altogether in many of 
the plane nebule, where the stars are almost 
invariably type of much higher temperatures, 
although a radiation of shorter wave-length at 43426 
is often present. A conspicuous radiation at A3809, 
as yet unidentifled, sometimes appears m place of 
48721, although both are present in a few cases. 

A ‘comparison of the intensities of 45007 (O IIT) 
with 48727 (O IL) m the list of planetanies given by 
Wright (toc. ott.) b out certain features of interest. 

e spectrum of N.G.C. 40 18 unique, for although 
the slitless.quartz spectrograph shows & conspicuous 
image at 43727 there is no unage at 45007, but there 
is a trace of this radiation in the slit spectrograph 


In three other cases (I.O. 418, N,G.C. 6720, and 
B.D. 80° 8689) 48727 is brighter than 15007. In 
ten 1ngtanoea 43727 is absent altogether, with a trace 
only in two cases, altogether about 25 cent. of 
the whole. In nine objectes also 45007 18 ten tumes 
the intensity of 43727, so it appears that the conditions 
favourable for the continuous existence of O II in 
any com: tive quantity are absent ın many planet- 
aries. all iuo panum nebule the dag. 
factor is undoub y the surface temperature an 
physical condition or the nuclear stars. Thirty of 
these stars are bright enough to yield a spectrum, 
and all these show the characteristic extension into 
the extreme ultra-violet denoting O type stars. 
Half of them contain bright banda, the other half are 
absorption spectra. There seems, however, to be no 
correlation between these divisions and the presence 
or absence of 18727. J. H. Raynoups. 

Low Wood, Harborne. 











The Affinity of Different Types of Enzyme 
for their Substrates. 


Ir is well known that as the concentration of sub- 
strate molecules is increased, other conditions being 
kept constant, the rate of catalysis of a reaction 
by an enzyme reaches & maximum value. On the 
view that the enzyme-subetrate complex is & chemical 
compound, this 1s due to the combination of every 
enzyme molecule with the substrate or ita products ; 
on the theory that the union is adsorptive, it 18 due 
to saturataon of the enzyme surface. On either 
hypothesis the substrate concentration at which 
half the maximum velocity is reached furnishes‘ 
measure of the affinity between enzyme and sub- 
strate. If, as 18 often the case, the law of mass 
action is followed, ıt is, of course, the dissociation 
constant of the e-substrate compound, and the 
reciprocal of the ity constant. 

I have collected from the literature such apparent 
dissociation constants for 44 enzymic reactions. 
When these are expreased in molar concentrations, 
the enzymes fall fairly sharply mto three pae 
Group 1, of low affinity, includes the hydrolytic 
enzymes on oidal substrates, and also 
yeast carboxy. and liver catalase. Ten of these 
enzymes, catalyaing 21 different reactions, give 
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digsociation constante ranging from 0:003 M up to at 
least 0-7 M. Their affinities for substances related to 
their substrates which inhibit the reactions are of 
the same order of magnitude, but on the whole less. 
Two hydrolytic enzymes, bone phosphatase and liver 
lipase, yield values at present undetermined, but lees 
than 0-003 M and 0-005 M respectively. 

Group 2, of medium affinity, consists of the enzymes 
which hydrolyse colloidal substrates, namely, the 
protems and higher polysacchandes. The rather 
dubious dissociation constants for these substances 
mostly, if not all, lie between 5 per cent. and 0-1 per 
cent., or, taking probable molecular weights, in the 
neighbourhood of 10-4 M. 

roup 3, of high affinity, consiste of the only oxi- 
dising-reducing enzymes other than catalase so far 
studied from this point of view. The values are : 
Plant peromdase . . 5x10-*M tter & Wober!]. 
Milk xanthine-oxidase «3 x 10-*M ixon and Thurlow *]. 
Yeast oxygenase . <6x10- M arburg *]. 

The substrates were hydrogen peroxide, xanthine or 
hypoxanthine, and oxygen, respectively. It should 
be added that xanthine oxidase also slowly catalyses 
the oxidation of acetaldehyde, but in this case the 
apparent dissociation constant is of the order of 1 M. 
In the case of laccase, the concentrations of guaiacol 

ing half the maximum velocity vary with pH 

tween about 0-1 M and 0 008 [Fleury *]| But 
laccase 18 probably & mixture of enzymes including 
peroxidase, in which case Willstetter and Weber's re- 
sults make it unlikely that such observations furnish a 
measure of enzyme-substrate affinity. Biological sur- 
faces which act as catalysts of oxidation, but cannot 
be brought into colloidal solution, and are, therefore, 
probably best not included under the designation of 
enzymes, yield apparent dissociation constants cover- 
mM e range. 

e the moderately high affinities of the amylases 
and proteases may be regarded as an adaptation to 
the colloidal nature of their substrates, it seems likely 
that the very high affinity of the-oxidases ia due to a 
real difference in the mode of their union with their 
substrates and that of other enzymes. 

J.B. 8. HALDANE. 

Dunn Biochemical Laboratory, 

Cambridge. 








Pleochroic Haloes and the Age of the Earth. 


De. Lorze offers the suggestion, in NATURE of 
Jan. 21, that the effeot of the alpha ray in promoting, 
according to Mugge, “ isotropy m minerals, lo i 
of the orystel lattice, and alterations in cohesion, 
would account for the unexpectedly large radius of 
the inner ring of palwozoic uranium haloes. 

The stopping power, as all know, js dependent upon 
the atomic weight of the atoms encountered (Bragg 
and Kleaman). The density of the medium 1s there- 
fore involved ; and I assume it is to changes in this, 
brought about by the rays themselves, that Dr. Lotze 
refers his suggested explanation. 

Now the observed discordance of the radius of the 
inner halo ring with the ionisation curve for uranium 
and itg derivatives is more than 10 per cent. of 
the estimated radius (Phi. Trans., 217, pp. 51-79). 
Can the changes which Dr. Lotze postulates be re- 
sponsible for so t a reduction of density? It 
seems very improbable. If this considerable loss of 
density pese we would expect some optical indi- 
cations of its existence. But nothing abnormal, 
compared with the other halo rings, is visible. ^ 

1 Wilista&er and Weber, Ann. Chem , 448, p 150; 1920. 

* Dixon and Thurlow, Jour, 18, p. 076, 1021. 

F Biochem. Zeit., 189, p 351; 1 

* Fleury, Jour ds Pharm. et Clim , 8, p 105, 1925. 
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Dr. Lotze does not specially refer to the emanation 
halo. In this case there is a le steep curve of 
jonisation msing to more than half the height of the 
crest responsible for the inner uranium ring. That is 
to say, rather more than half the ionisation intensity is 
operative m the formation 
of the emanation ring. 
Moreover, these emanation 
haloes are often of excep- 
tional delicacy of definition 
and in the mica of Bally- 
ellen are abundant. But 
no outward lacement 
of these rings 18 observable: 
but rather there is & tend- 
enoy in the opposite direo- 
tion—very shght,1 is true. 

Again, in the case of the 
thorium halo, the intengit 
of the ionisation upon whi 
the effect ahould depend is 
about half that of the first 


uranium , but no ır- 
regularity is detectable (loc. 
ott.). 

Pa in the January 
and February numbers of 
the Philosophical Magazine 
of the current year, by Dr. 
J. H. J. Poole, deal with a 
theory of the mode of 
formation of haloes in 
biotite, which should be 
considered in connexion 
with Dr. 
tion. 
theory, the formation of the 
: halo m biotite is due to the 
decomposition, by thealpha 
ray, of the water which 
enters into the composition 
of the mica. It is assumed that the hberated and 
ionised oxygen combines with the ferrous iron present, 
thereby deepening the colour of the mica. at this 
theory, or some modification of it, adequately accounts 
for the genesis of the halo is, I think, very probable. 

Now, variations in the density may attend these 
chemical changes, for it is possible capt aei of the 
hydrogen might Ss gradually escape by on. At 
first sight this might seem to support Dr. Lotze's 
theory. But ıt 1s easy to show that the loss of the 
whole of the hydrogen would not suffice to deer ie the 
specific density by as müch as on 
very ercbable Shas of the inner ies iba of dm 
formation therefore gives no support to Dr. Lotze’s 
suggestion. 





' J. JOLY. 
"Iveagh Geological Laboratory, 
rinity. College, Dubhn. 





Luru Vopo Vir Can Utriet. 


Every now and then a fresh attempt is made to 
solve tlus cipher attmbuted to Roger Bacon m the 
** Epistola de opes operibus artis et uature et de 
nullitate magise'' (see for ex ap pe NATURE, Sept. 4, 
1026, p. 352). These words have no manusoript 
authority whatever ; they appear for the first time in 
an edition of the “ Epistola” printed ın Paris in 1542 
from a poor MS., and seem to be due to an attempt 
to reproduoe the text before him by the editor, 
Orontius Fmé. The passage reads thus : 

“ged tamen salis petra LVRV Vo Po Vir Can 
Vtriet sulphuris et sic facies tonitruum . . ." (f. 52). 
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All later printed versiona are corrected from this. 

Only two manuscripta of this part of the “ Epiatola”’ 
are known—both in the British Museum, lean 
3528 (1) and Sloane 2156 (2). A third at Quaracchi, 
of which I have obtained photographs, leaves a blank 


peed BETTE Cb ab ad V 


E 
drs 


Fia. o The pasange contalntng the cipher is markod 1. 


whare the phe should be. As will be seen from the 
reproductions (Figs. l and 2), the joie was originally 
iin A E which in the course of 


dn papot c ber ful 
HA Dende $ Mad pole” 
wnr armpit et ange 


Ht Wai (tes on qs. er 

tém pisbu eo lanabe ee mud — c 
fahs at fr gpk argentu- et7 
tae opare c pea. fee pond) 
tet fit: yo- f Hn palpetre KB 
KA yp pind ADK ecu 
phonic p EENE rai iru 





(% 


Fis. 2.—Shoans Manusenpt. The pamage containing the 
erpher a marked (2) 


two centuries of copying have become entirely trans- 
formed. It ıs probable that if any cipher was used 
at all, certain of the letters were altered to those 
immediately ee or following them, for example, 
blechkmkb—alchimia. 
The relevant words in these reproductions are : 
“Item pondus totum sit-30; set tamen salpetro 
.” The nent signs read K 86, K 7—the K may 
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be R. Prof. Minns, who has kindly studied these 
photegraphs, writes that the following group of six 
signs may suggest aspar; the sixth sign is, however, 
the number 6, hich with another 6 ead tha final 6 
make up the 30 of the text. The b following the 
group does not suggest any meaning. The followi 
peek erui Io n el 

sek The last group is read sulphouris, 6." It is 
ue OR ae eee 


the cipher 
is unsatisfactory, and as the “ la” must be 
Sprinto with Bacon’s alchemi works, I should 
ng for any that can PE Nie Brewer 
859 read No. da IK Aléhopos boa: i eT. vel 
PHOSRIS. 8., " D 
other interesting jon is the ion of 
LVRV Vo Po, eto., to letters of the as & 


help to the reconstruction of the original passage.’ 


"T ane Ronmnr firemLB. 
S ndon. W.O. 





The Pharmacological Action of Chloralose. 


CHLOBALOSE was introduced some years ago by 
Richet for experiments on animals. chloraloee 
used in our experiments was obtained from Messrs. 
Baird and Tatlock, Ltd., but ita origin is unknown. 
We have been informed that itis prepared by heati 
. an anhydrous mixture of chloral and &t 100? 
for about one hour. The residue is treated with a 
little water and then .boiling ether, and the toxio 
isomer, oraloee, is cena by orystellisa- 
tion. e formula is O,H,,0 
When a solution of ross saturated at 40° O, 
is injected intravenously into the decerebrate cat, 
we have observed an extrac action on the 
nerves. On stimulation of the splanchic nerve, the 
normal rise of blood- is increased to an almost 
‘moredible degree. peated injection of 10 0.0. of 
the rey at intervals resulta in still further inoreas- 

e rise 
ta action on the somatio nerves is & tl 
„an 6 nature; for example, stimulati 
sciatic and anterior crural nerves gave no reflex 
resulta, thus demonstrating an inhibitory effect. 


The full effect of chloralose in the ts men- 
tioned is not manifested immediately. is & 
gradual exaggeration of the rise wi the lapse of 


time, the maximum result being obtained approxi- 
mately thirty minutes after the injection. 

This remarkable effect of aba ioare of the rise of 
blood-pressure due to stimulation of the splanchnic 
nerye is not seen if clips are placed on the 
veins. It is thus evident that the action of the drug, 
in A ear oa or thames Ch cco: [sin 

ely that it is that part of the rise of blood- 
pressure pon T due to AEE a of adrenin which 
38 increased by the action of chlo 

When the semi-lunar ganglia on both sides are 
removed and the fibres to the adrenal bodies are 
stimulated, the rise of blood-preasure is very markedly 
increased by the injection of chloralose into the 
adrenal bodies. Thus it pape we have in chloralose 
& marked stimulant to the adrenal bodies, and the 
action appears to be on a local mechaniam consisting 
of the gland itself, ee ee eo 
from the semi-lunar ganglia. 
^ Intravenous injection of a mixture `of chloralose 
solution (saturated at 40°C.) and adrenin (1 in 
100,000) causes the o transitory rise of blood- 
preasure obtained by injection of adrenin alone to be 
converted into a large and long-sustained rise of blood- 


g 209 
is administered to a decerebrate animal under 
chloralose. 

It has been ‘to us that this ‘ stebilisng’, 


of adrenin action by means of chloralose may be of” 
therapeutic value. 
Swale VINGMNT. 
i J. H. THOMPSON. 
Dept. of Physio. ; 


Medical Sahool, W.1. 





Dug-out Canoe in Algoa Bay. 

WrrH regard to the recent oo mdence in 
NATUE on the derelict cance washed ashore in 
Bay, I have now received information from Lient.-Col. 
M. L. Ferrar, Chief Commissioner, Andaman and 
Nicobar Islands, that it was reported in October 1925 
that the sailing ship Sree Shanasckié picked up three 
Nicobarese who were found to a submerged 
canoe, which would have been of i 


scovrood adheting, Just aa they arrived 
I saw the Port Elizabeth canoe shorti. 
been pulled out of tbe water, and enorusting 
material was identical in kind, showing both had been 
submerged for the same time, under similar conditions. 
Some part must have been above the sea for them to 
have caught the monsoon wind that drove them across. 
If the boat is from Oar Nicobars, then it took sixteen 
months to come to South Africa, and somehow I think 
that four months is more likely correct. I am still 


inclined to place the origin in the Mergui Archipelago, 
because of Min epoch ped. fore foot, and general 
shape. E. H. L. Sanwanz. 
6 Boun Road, 
Swiss Cottage, N.W., Jan. 10. 





'The.Two Calories. 

Tua suggestion made by Dr. Rusmell in his letter 
in Naruss of Feb. 4, that the kilowatt hour with ita 
m and nae is the best unit of ‘heat, 
is not new. me years ago Ostwald posed" the 
unit of a kilojoule, and recalculated Ail the thermal 
data to the new unit. The figures will be found ïn 
his “ Grundriss der allgemeinen Chemie,” 1909. The - 
reason why such a unit is not ad in thermo- 
rp hdi ides the date would then depend on 
each tion of the mechanical 
of heat. The accuracy with which the latter is known 
Poser does not, as yet, exceed one in a thousand, 

d thermochemists prefer not to “have an error of. 
this magnitude involved in determinations which are 
claimed to have an accuracy of one in ten thousand. 


TN . J. R. Panrineron. 
Rany e 


Eyeglasses and the Microscope. 

Wrra reference to T. H. T. POA 
Jan. 28, p. 187) for dealing with eyeglasses while 
using the microscope, I find it quite sufficient to 
remove the cap from the eyepieoe of the microscope ; 
this allows the eye to approach to the right distance 
and at the same time the vision corrected for 

tism. _ Of course with modern studente! micro- 
soopea, which anual aro mot fitted with eye cape, this 
cannot be done; a ara e E 





preasure. A similar curve is obtamed when adrenin | with. 
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The Bicentenary of John Hunter. - * 
By Sir ÁgrHvE Karra, F.R.S. 


C ONSIDER fora moment the unenviable position 
of John Hunter's two executors in the year 
1793—his nephew Dr. Matthew Baillie and his 
oung brother-in-law, Mr. (later Sir) Everard Home. 
Hunter's sudden death.on Oct. 16, 1793, in his 
aixty-sixth year, left on their hands a huge estab- 
lishment running - 


‘the aite now oc- 
‘oupied by the 
7 bra Music 
‘Hall. The income 
cof -the establish- 
ment had sud- 


them thatthe place 
.wasin debt; bill |; 
had to be met. 
Himter’s carriage — 
‘blood-horsesa’ and 
'oósoh had to go; 
liant and fashion 
able, had also to 
part with her 
coachman, her 
carriage, her 


horses, and sedan - 
chair. Pictures, 
books, furniture | 


at a stroke to one : SS 
—Mr. Hunter’s young. museum assistant, William 


. What was to be done with the Museum which 
Hunter had erected in the yard or en of his 
premises ! On this treasury he had lavished 
every sovereign he could earn or borrow, and 
‘every hour he could steal from practice, hospital, 
‘and . It was the harvest of an intense life- 
"time. seven years of ' lobbying, the we 
executors succeeded m ing a government in 
search of money to Made ed with France, 
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Fie 1.—The statue of John Hunter, executed Di Wook 
i College of Surgeons, London, by public subseriptaon in 





to buy Hunter's museum for £15,000. The collec- 
tion was handed over to the Corporation of Surgeons 
in 1800; that body obtained at the same time a 
new charter, became the College of Surgeons, and 
established itself and ite museum on the south side 
of Lincoln’s Inn Fields—where both still flourish. 
The two ex- 
eoutors continued 
to believe in- 
Hunters great- 
ness, a8 may be 
seen from the fol- 
lowing quotation 
|]. taken from the 
H issue of the Col. 
lege calendar for 
the present year : 
“In the year 
1818, Dr. Matthew 
Baillie and Bir 


Annuities for the 
endowment of an 
annual oration, to 


oration to be ex- 
pressive of the 

nsns € merite in Compara- 
tive Anatomy, Physio A Surgery, not only of 
Jobn Hunter, but Tino OF all such ns a should 
be from time to time deceased, whose labours may 
have contributed to their improvement or extension.” 


The first oration was given in 1814 by Sir Everard 
Home ; last year it was delivered by the president 
of the College, Sir Berkeley Moynihan ; this year Sir 
Holburt Waring is Orator, will take the oppor- 
tunity of measuring the debt which modern sur- 
gery owes to discoveries made by chemists and by 
physicista. Hunter’s two executors were interested 


and erected in the Royal 
1858, 
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ies ; were they justified in launching on sucoeed- 

ing generations this aot of Hunter worship? Is 
Hunter's memory being kept alive by a species of 
* artificial respiration ' f y younger surgeons 
would return & frank affirmative; what Hunter 
thought and did, thoy Kol, has no bearing onthe 
surgioal problem of the twentieth century. With 
whom lies the truth ! With the executors, or 
with these modern critics t 

Before seeking to measure our indebtedness to 
Hunter, let us first inquire how a youth—the 
youngest of a family of ium bred on & bea upland 
farm some eight 
miles southward 
of Glasgow, suc- 
ceeded in estab- 
lishing himself in 
ego the at 

n of 
day. Jenn Hun- 
ter’s career was de- 
termined in 1736; 
“ Jookie," then a 
piss boy of 
t, was-ru 

dat home, while 
his brother Wil- 
liam, ten years his 
genior, h finished 
with the Univer- 
sity of Glasgow and 
was thinking of the 
Church as & career. 
It was in this year 
that a you 
titioner oe William 
Cullen by'name— 
settled in theneigh- 
bourhood. In due 
time he waa to be- 
come the t Dr. 
Cullen and hold in 
medioine muoh the 
same position as 
his contemporary 
Samuel Johnson 
held in literature, 
e Vd aufi ted by Bir Joabua Reynolds in 1 
cerned with him merely as medical attendant on 
the Hunter family. He recognised William’s 
ability ; took him into his house as pupil-appren- 
tice ; put him in touch with the znedical. problems 
of the time, dank showed him how the | minds 
of Kuro to solve them. e are 
indebted to Cullen for the medical Hunters. 

William Hunter's ambition was thus fired; 
in October 1740 he visited London and found a 
pretext for not re to Sootland. There 
were t hospitals in London then, but no 
medical schools were attached to them as is the 
case now. Such schools as existed were in private 
hands. William established one in Covent en, 
laying himself out for practice at the same time. 
He was careful in dress, suave in speech, and 


No. 3041, Vor. 121] 





pam: 


NATURE 








. Wiad 2—Portrait of John Hunter, from 8 


the original picture 
d sixty years of age. 


211 


cultured in manner; he had an eye on Court and 
on the main chance ; he was & scholar, & brilliant 
teacher, kept himself closely in touch with the beste 
that was being thought and done in medical Europe, 
and made observations for himself at first hand. 

In October 1748, William found his &chool in & 
prosperous state ; his di ing room was crowded ; 
€ reparations which he had made and preserved 

ustrate his lectures began to form an im 

museum. His youngest brother, John, al dough 

twenty years of age, was still idling at home ; ; 

had grown into a short, thiok- set fellow, with 
sand hair and 
freckled face. 
Wiliam brought 
him to London and 
set him to work 
in the gene 
room. John 
to the life as a 
duck takes to 
water; he had 
hands and could 
use them ; he never 
really cared for 
books; he pre- 
ferred to decipher 
the den hice 
of life 
hand ; he vun to 
register his dis- 
coveriesin museum 
jars rather than 
in printed i 
It was VA m 
he turned T 
that he was com- 
pelled to reduce his 
observations, 
thoughts, and ex- 
periments to 

. words. He was 
careless of dress, 
unconventional im 

and un- 








came his ion. He was resolved to win on merit ; 
and in the long run, sheer merit was victorious. 
Cullen launched William on the sea of medicine, and 
in due course William launched his brother John— 
now the subject of seventy-four Hunterian Orations. 

So I come back to my main question: What did 
Hunter do for medicine that we should continue 
to be mindful of him 1 Great men, as a rule, are 
so easily l&belled—Jenner, Hunter’s pupil, dis- 
covered the efficacy of vaccination ; Charlee Bell 
demonstrated the action of spinal nerves ; Marshall 
Hall discovered reflex action; Lister, antiseptic 
surgery. In not one of these cases is the label 
adequate, but the public demands that ita great men 
must be ticketed. There is no be ior John Hunter; 
to do him justice we must give him a hundred. 


212 
It has been said that Hunter was the founder 
of scientific surgery. If by this is meant that 
«surgery will become & science only when all the 
secrets of life have been revealed and mastered, 
then Hunter haa & just right to such a title. For 
the obsession of his life was the discovery of the 
mechanism of living matter; he peroeived that 
life waa the same in all ite forms: an 
blood clot in a patient in St. "s ital 
was for him the same thing as the jaat 
he w in his vivarium at Earl’s Court. He 
applied the same method of study to both. He 
knew nothing of oxygen, oxidation, or of the 
chemical nature of combustion, but he img 
the ‘ amount of life ' by the * vital ' heat 
bna fein moet rcg thermometer dta VER 
& standard for comparison. He knew 
Mice um living unite we now call cells 
or corpuscles; he measured the processes of 
‘simple life’ in the mass. He subjected it to all 
d of temperature and noted ite reactions. 
this way Hunter tried to get at the secreta 
of that reaction of liying matter whioh is called 
inflammation. He used his thermometer to tell 
him what was hap in the hibernating h 
hog, his beehives i winter, and the trees of 
garden when frost was deep in the ground. a 
realised to the full that if we are to understand 
life we must first study growth, and that of all 
the tissues of the animal body, bone was the one 
which best lent iteelf to an exact inquiry. He 
carried out an experimental study of f the wowth 


of bones, extending over many years, in fin 
igs, ad asses, and deer; he used the modern methods 


vital staining and of experimental tion. He 
ed antlers as bony tumours; + sought to 
understand how Nature uoed them, and parti- 
cularly he desired to disoover the secreta of the blood- 
leas operation by which she removed them annu- 
ally—without fee. Living matter, by iteelf, had 
mastered the art of h ; if men were ever to 
become surgeons they must their art by study: 
ing the surgical ways of living matter. t was 
Hunter's meesage to his day and generation ; for 
this reason he turned experimental embryologist, 
experimental botanist, experimental roologist, 
CADET physiologist, experimental patho- 
and oe surgeon. What he did 

Rl hah ie thought can never cease to be a 
"souroe of inspiration to those who inquire at first 
hand, for the problems he sought to solve are still 
those which en iir basal problems of life. 
Why, then, do ounger ns of to-day 
neglect Hunter or bec him aaide as out-of-date 1 
It is because of the unbounded success of Lister's 
discovery ; the Listerian revolution has led them 
to concentrate their whole attention on the 
cleanliness of their wounds and the technique of 
their operations. Their attention is occupied 
with the organisms which may invade wounds and 
they forget a fact ever present in Hunter's mind— 


that the powers of h are resident in the living 
flesh. No one who notes what is happening now 
in pea m gressive lines of biological inquiry— 


embryology and experimental biology, 
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represented by tissue culture, tumour VEA 


of living organs and parts—oan fai 
transplanting of living organs a we are again 
returning to the Hunterian outlook and the 


Hunterian methods of approach. 

Hunter's published works are contained in six 
volumee—the four volumes which are included 
in Palmer’s edition (1837) and the two precious 
volumes of “ Kasays and Observations " published 
by Sir Richard Owen in 1861. A study of these 
volumes shows how dangerous it is to say wherein 
Hunter was wrong or mistaken; he made many 
pave errors of inferenoe — none of observation. 

at in the majority of instanoes time has proved 
that it was not Hunter who was in the wrong, but 
his editors. 

There is one ap Hunter’s life whioh his 
annotators have to mention, or if they have 
alluded to it, -explained it as an aberration of a 
ps mind. The truth is that Hunter's inquiries 

made him a pagan; he could not harmonise 
what he found in the realms of Nature with what 
his inquiries revealed to his own eyes. He silen 
and resolutely thought and wrote as if the book of 
Genesis had never been in existence. The last paper 
he ever -penned was “‘ Observations on the Bossi 
Bones presented to the Royal Sooie by His Most 
Serene Highness the Margrave of Rnspaoh In 
this paper the counoil of the Royal ioty was 
alarmed to find that Hunter, in order to explain 
certam changes, postulated “thousands of cenftries, ” 
and ultimately succeeded in getting the estimate 
reduced to thousands of years, thus bri the 
estimate within the limite of Biblical chronolo, 
In the meantime Hunter died, and his brother-in- 
law, Sir Everard Home, readily sanctioned the 
desired. . Even Sir Richard Owen in 1861 
ia an apologist for Hunter’s heretical beliefs. In 
the ‘ advertisement’ to “ Kaay and Observations ie. 
he wrote; . 


i gins cavalier ine Sl lad ae Euer 
that Hunter thought so differently on some subjects 
from what they , and would have desired 
him to think. Bat be has chosen to leave a record 
of his tho and, under the circumstances in which 
that has come into my hands, I have felt 
myself bound to add | it to the common intellectual 
property of mankind. 

There would have been no record left it Bir 
Everard Home had had his way. ‘That any 
record was preserved at all of Hunter’s real tho hte 
is due to Owen’s father-in-law, William 
Home burned Hunter’s o manusoripta, the 
usual explanation that he had pilfered from 
them. close study of the conventional character 
of Sir Everard Home and of the circumstances 
which surround this infamous act of vandalism have 
convinced me that the accepted greg is 
not the true one. Home shared im y in the 
religious beliefs of his time and never apapted that 
by destroying all evidence of Hunter’s heretical 
convictions he was perfo an act of piety on 
behalf of the world in general and for the memory 
of his brother-in-law in particular. The world has 
still much to learn from John Hunter. 
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. | A British Association Expedition to the Great Barrier Reef. 
^ By Br. C. M. Yorda. 


M ARINE biology has &dvanoed greatly of 

reoent years. It is becoming quantitative 
in ita methods, ing to demonstrate cause as 
well aa effect, while, as the result of co-ordinated 
research by plankton workers &and.ohemiste, the 
full story of the annual oyole of life in the sea is 
gradually being elucidated. Practically all this 
work has, however, been done in tem te seas, 
and the-extent to which similar conditions prevail 
in tropic waters is entirely unknown. Here is a 
great and open field for the application of modern 
scientific methods and one in which a rich harvest 
cannot fail to be reaped. Hitherto, opportunities 
have been lacking; there are no big marine 
laboratories in the tropics, while deep-sea i- 
tions have only been able to make isolated 


observations. 
Thia long-desired oppo: has at last been 
oe by the Australian t Barrier Reef 
mmittee, which two years ago invited Great 
Britain to send out an n to make a 
thorough sae investigation of the Great 
nee Reef Australia. The organisation of 
this expedition was undertaken by the British 
Associgtion at the recent meeting at Leeds, and a 
committee, co sare ine e of the Sections 
of Botany, "Geograp and Zoology, to 
which were later ad pest poii repre- 
sentatives, was instituted for this 
the n funds can be the expedi- 
tion will leave spring, and work on the reef 
will be carried on continuoualy for at least a 
crag aia ion will be Dr. C. 
, Balfour Student in the University of 
rma ‘Mr. F. S. Ruaeell, of the Plymouth 
iological Laboratory, will be in oh of 
the plankton investigations and other work ot the 
boat for the first six months. Mr. Tandy, of 
the Museum (Natural History), is peer 


to be the botenist, conoerned especially with 
‘the calcareous ; and the Royal Geographi 
Society is consi how beat to a 


servioes of a surveyor for the ition.- The 
full plan also includes a chemist and hydrographer, 
who wil study the chemical and gp bento sree 
ditions of the sea water, while an 
zoologist has expreased his willingness to akada cee 
of the reef work. In addition is the promise 
of considerable assistance from the Universities of 
Brisbane and Sydney, and from the Australian 
Museum at Sydney; the British Committee laya 
the greatest stress on this, in view of the con- 
tinuation of such studies in subsequent years. 
With the exception of the work of the geographer, 
the investigations proposed will be purely biologi 
The geology of the reef has y received oon- 
siderable attention from Prof. H. C. Richards, of 
the University of Brisbane, who has been the prime 
mover in all recent work on the reef. It is hoped 
that the surveying ship of H.M. Australian Navy 
will be able to assist in the accurate surveying and 
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has been kindly off 


E of the region where the expedition will 


The plan of operations may be conveniently 
under four headings. First, there is 
work on the reef, and this will inolude an ecological 
survey of the corals and their assooiated organisms, 
both animal and plant, their food and mode of 
feeding, their rate of growth, and their seasons of 
reproduction. Conditions on various parte of the 
reef, exposed to very different factors, will be com- 
pared and correlated with differences found in the 
plankton and the sea water. This work will be 
conducted by # ‘reef’ party of probably two 
zoologista and the botanist. 

Closely connected with the above work will be 
&n examination, as detailed as conditions will 
allow, of the bottom fauna and flora and the de- 
posits, between the reef and the mainland and, 
BO far as possible, on the outer side of the reef. 
For this p dredges and the Agassiz trawl 
will be and also quantitative be and 
bottom samplers. An important part of this work 
will be the determination of the xo of life at 
increasing depths, information which is urgently 
needed for the proper working out of the contents 
of the bores made mto reefs. 

This work, and that of the third set of investiga- 
tions, concerned with plankton and sea water, will 
be carried out from a powerful motor-boat which 
, together with a smaller 
boat for work round the of the reef, by the 


Navy Yard at em e variations of the 
plankto Es dn diurnally, and at different 
dox ie died by means of samples 
en with fecere fine and coarse ailk 
tow-nets, and stramin nete. Mr. Russell, who 
will have assistanta, will employ the methods which 
have yielded him such excellent resulte in Great 
Britain, so that the findings will be directly ear 

parable with those obtained in our tem 
BOAS. . aaria of sesion will be ieie for thik 
work, and water samples will be taken at the same 
time from which accurate determinations of tem- 
perature and salinity, of the nitrate, phosphate, 
silica, calcium, and oxygen content, and of the 
hydrogen-ion concentration will be made by the 
ist. Variations in these will be correlated 


with variations in the plankton. 


The fourth line of research will, it is hoped, tie 
together all the work into one connected whole. 
It will consist of a detailed study of the mode of 
feeding and digestion in the different corals, and of 
their food throughout the tees The relative extent 
to which corals depend epee for food or 
are nourished by den vaki alge which live 
eee | in their tissues will be ate 

is a matter of fundamental importance and one 
on which our knowledge is extremely scanty. The 
method of calcium ition in corals, as & result 
of which the skeleton is formed, will also be studied. 

Finally, the economic possibilities of the reef will 


214 
receive thorough attention. 
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tentialities of the fisheries will 





The commercial 


an extensive trade in pearl shell and trochus, in | be estimated so far as opportunities it. e The 
e beche-de-mer and in turtles, and the possibility of | -Great Barrier Reef is immensely rioh in life and 
" increasing these by methods of cultivation and of | should prove a source of ‘vast wealth if properly 
establishing & sponge lishery—of native or, if exploited, and for this & thorough SIE survey 
feasible, imported sponges—will be examined. | is the essential preliminary. 

Obituary. 


Mz. R. A’ HIRMAN. 
(Ei mathematicians of the past forty 
will have learnt with deep regret of the 


sida dèa death of Mr. Herman, of ,on Nov. 29 
last, at the age of sixty-six years. Versatile and 
akilful, Herman devoted to ing powers that 


were ample to have made him one'of the celebrated 
mathematicians of his time, and his monument 
must be sought in the multitude of his pupils who 
have won distinction for themselves. 
- Herman took the Tripos in 1882, and was 
described at the time as the last ‘real’ Senior 
Wrangler, for the Tripos was about to be divided, 
and the title, though survi until 1909, depended 
after Herman’s year Altes d the first payt, the 
pora ec bei postgraduate examination. 
oe ep dn idus. course a Smith's Prize and & 

Trinity fellowship, Herman went to Liverpool as 
professor, but he sta ier lias there only two years, and 
returned in 1886 to bridge, w. 
rest of his life. He was ma the honorary degree 
of LL.D. at St. Andrews in 1920. 

At the time of Herman’s return, and until 1909, 


mathematioal teaching in Cambridge was of two 
kinds: in theory the ground for the Tripoe was 
ice success 


covered by college lectures, but in 
'd ed on the private coach. Herman served & 
period of office as a college lecturer, and he was 
& pa abe lecturer for many years, but it was as & 
e became famous. Reputation in this 
field was difficult to acquire, but Herman had a 
lm for ing which won ite reward when 
Mise. was Senior Wrangler in 1900, and from 
10s 1908 one or more of his pupils, alone 
or bracketed, headed the list: of the last eleven 
Benior Wranglers, he coached nine. 
- For a few years after 1909, force of custom still 
sent the best scholars to be coached, but the new 
regulations put the premium on inlisation, and 
the use whioh Herman oould anes. of his powers 
under the changed conditions was still uncertain in 
1914. During the War he was on various 
routine tasks; he lost his only son, reported 


merge and never heard of and and 
ines ected his subsequent career. After the War 

e continued to read and to enjoy mathematios, but 
his diminished energy found ient scope in his 
University 


lecturing. 

Herman was beyond question a great teacher, at 
once conscientious and inspiring, methodical and, 
brilliant. His revision papers were miracles of 
thoro e and by means of weekly problem 
papers thatit was possible to im 


of wn prin in the problem- aie bec was 
formerly essential to distinction bridge 
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ere he spent the. 


examinations. As a. mathematician he was an 
artist to the finger-tipe, sorupulously rigorous, little 
satisfied by a mechanical solution, and quick with 
praise when he saw beauty. There was no branch 
of Tripos mathematics in which he was not pro- 
ficient, and there were many subjects in which his 
knowledge extended far beyond the r of any 
examination. He was an astronomer in a uni- 
versity where astronomers flourish, his only book 
was on geometrical ope and he was an authority 
onthe most diffio roblems of discontinuous 
motion in fluids, but it was to differential geometry 
as investigated by kinematical methods that he was 
most devoted. 

A teacher's fame is local and ephemeral, but so 
long as any of Herman’s pap are alive he will be 
remembered with gratitude and affection. 





Mz. J. H. DURBANT. 

- THROUGH the death at his resideñoe at Put- 
ney on Thursday, Jan. 19, of Jobn Hartley 
Durrant, ats ical science loses a worker 
who has lo spin hi um E veles uu 
l , not of the Miorolepidoptera, but 
A ial H literature ud matters in general 
conn with taxonomy and nomenclature. Mr. 
Durrant was born at Hitchin on Jan. 10, 1868. He 
was one of the few remaining fellows of the Ento- 
mological Society of -London who could date their 
association with that Society back to 1883, when 
he became & member. In 1886 he took charge of 
the late (the sixth) Lord Walsi '8 extensive 
collection of Microlepido tera at Merton Hall, 
Norfolk, and when this a. which comprised 
some 280, 000 specimens, was transferred, together 
with the Walsingham entomological library, to the 
British Museum (Natural History), he became a 
member of the scientific staff there. 

er eee was closely associated with the late 

in the preparation of the Mioro- 
ipidoptra volumes of both the “ Fauna Hawaii- 
an 


d the “ Biologia Centrali-Americana,” 
mdi he was personally nsible for the oompletion 
of the latter work after the transfer of the Walsing- 


ham library and collections to the British Museum. 

He was a most careful worker, and one has only to 
look at the manner in which the extensive synon’ tobe 

mies given in the “ Biologia " are drawn up, to 

impressed by the evidences of painstaking care and 

sound judgment there exhibited. In an inter- 
leaved copy of the volume on the Microlepidoptera 
of the * Biologia Centrali-Americana," as well as 
in his note-books, there is also evidence that he 
was an accomplished artist, many of his aketches 
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being remarkable for both their accuracy and their 
bea 


uky. 

Mr. Durrant was intensely interested in all 
matters concerning entomological nomenolature, 
&nd he waa responsible, with Lord Walaingham, 
for the compilation of what are now familiarly 
known as the ‘“‘ Merton Rules.” Herein is displayed 
such evidence of acute insight and sympathetic 
appreciation of the needs of the systematist as 
could only be manifested by minds &ooustomed to 
- face and overcome obstacles inherent in a science 
that has made steady and comparatively rapid 
progress through many changes, during a period 
of nearly two hun years, ginoe ita estab- 
lishment by Linnæus. On the formation of the 
British National Committee on Entomological 
Nomenclature in 1913, ‘Mr. Durrant fittingl 
became ita first secretary, retaining that office until 
1924. . 

Mr. Durrant was one of the foremost authorities 
in Great Britein on the Miorolepidoptera, and 
always showed a keen interest in moths of 
economic importance, even when outside the scope 
of his ial work. He was particularly attracted 
to the id genus Ephestia, the species of which 

-are injurious to various food-stuffs, and his know- 
ledge of these destructive peste reaulted in his 
association with Major-General Sir W. W. O. 
Beveridge in the “ Army Biscuit Enquiry,” a 
report on which’was published in 1913, and, in 
consequence of the value of the resulta obtained, 
reprinted during the War by the Trustees of the 
British Museum. It has been asserted on good 
authority that improved methods of preparing and 
baking Army biscuits, adopted as the result of 
these "issu io have resulted in the saving of a 
considerable sum of money annually. 

‘For ten years Mr. Durrant was on the editorial 
board of the Eniomologisi's Record and Journal of 
Variation, and his extensive knowledge of obscure 
scientific literature was always at the service of his 
fellow-editors and the many others who consulted 
him. Well known to all who visited the Entomo- 
logical Department at the British Museum, he was 
an equally familiar figure at the meetings of the 
Entomological Society, which he attended regularly 

. until the last year or so, when n health made 
him avoid venturing out at night. Although 
apparently a man of strong constitution, his 
strenuous activities in connexion with the work of 
the British Red Cross Society during the War, 
when he served with the Natural Hi Museum. 
Section of the 3lat London V.A_D., ad to the 
loss of his only child during the same period, seem 
to have affected his health, and to some extent to 
have hastened his end. Of genial disposition, 
friendly to a degree, his warm greeting will long be 
missed by all who knew him, and not least by those 
who were most oloeely associated with him in his 
various activities. . -W.R.T. T. 
Da. Wurm W. Fvrm. 

TugouaE the death, from pneumonia, of Dr. 
W. W. Fyvie, at Aberdeen on Jan. 17, after & 

short illnees, the science of physics, particularly in 
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the branch of radio communication, haa lost one 
who gave his best in her service; and his Alma 
Mater, whom hé served throughout practically the 
whole of his uate career, mourns a son who 
by his labours enhanced her prestige and brought 
honour to her name. - ` 
Dr. Fyvie`was essentially an experimentalist. 
He showed his ability in this direction very early 
in his career, for when he graduated in 1904 he 
did so as the most disti ed graduate of his 
year in practical physics. Six months after 
uation he joined po staff of the Natural 
hilosophy Department’ of the University of 
Aberdeen, then under the supervision of the late 
Prof. Niven. For some years, owing to his time 
ing mainly occupied with the routine work of 
the ent, te had little opportunity of 
developmg any particular line of research of his 
own. Gradually, however, he to devote 
more and more time to the study of radio 
telegraphy. This interest was fostered by Prof. 
Niven, who had himself done much work in this 
subject in its earlier . As a result the 
Department became one of the then comparatively 
few stations permitted both to send and receive 
radio signals. The outbreak of the War put an 
end temporarily to their activities, but with the 
cessation of hostilities the work was again resumed. 
The problem which interested Fyvie most at 
that time was that of telephonic reception, and 
his energies were turned towards finding the best 
method fo accomplishing this end. Within more 
recent years he applied himself assiduously to the 
explanation of the variation of signal strength at 
sunrise and sunset, and to the problem of ‘ fading ' 
in Face About twelve months ago he evolved 
a theory of ‘fading’ in terms ‘of the interference 
of reflected waves which accounted excellently for 
a large number of observations, but he refrained 
from publishing it until he could satiafy himself of 
ita applicability to all conditions, and he was still 
working actively on the problem when he died. 
“The loss of Dr. Fyvie will be felt by many 
generations of students, to whom he was always a 
pular and inspiring teacher; while those who 
am him intimately, knew him for a man of 
eer worth, always ready and willing to spend 
himself on behalf of this friends. 








Wa regret to announce the following deaths: 

Mr. Miller isty, author of a “Handbook of 
Esser," “ Birds of " and other publications on 
the archwology of Essex, on Jan. 25. 

eiberg, of Co , the historian of 

Greek mathematics and na science, & corTe- 

sponding fellow of the British Academy, on Jan. 4, 
seventy-two years. 

f. H. A. Lorentz, For. Mem. R.8., and Copley 
medallist in 1918, for many years professor of theo- 
retical physics in the University of Leyden and one 
of NATURZ'8 “Scientific Worthies," on Feb. 4, aged 
seventy-four years. 

Dr. T. Adrian Palm, who put forward the view 
that rickets 1s due to deprivation of ight so long 
ago as 1890, and was the author of cont utions to 
medical literature on diseases and customs in Japan. 
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News and Views. i f : 


Iw his presidential address to the flfteenth Indian 
Science Congress, delivéred at Calcutta on Jan. 2, 
Dr. J. L. Simonsen outlined the early history of the 
Congress, the first meeting of which was held in 1914. 
Reviewing the present position of education and 
research in India, he found matter for congratulation 
in the advanoe of the spirit of research in the Indian 
universities, but deprecated the fact that, with few 
exceptions, the degree standard has been considerably 
lowered during the last few years. He attributed this 
change to the recent University Acta, which have 
transferred the detailed control of courses of study 
and standards of examination from the professorial 
staffs to bodies of laymen. In order to overcome the 
difficulty of coping with large numbers of studenta 
who regard a collegiate career merely as & stepping- 
stone to government appointmenta, Dr. Simonsen 
advocated the extension of Civil Service examinations 
to all grades in the olerical departments of govern- 
ment. Such & competitive system, although not free 
from defecta, ' would liberate the universities from 
their present thraldom and enable them to devote 
themselves to their true function, the advancement 
of learning." 

Iy the special séction of his addreas, Dr. Simonsen 
directed attention to the importance of the study of 
natural plant and animal products. He instanoed 
the work of Annett and his collaborators on the 
relationship of the alkaloidal content of poppy juice 
to the age of the plant and to extemal features, such 
as the nature and previous treatment’ of the soil. 
While commending work of this kind, he deplored the 

neglect in India of the chemical study of 
natural products: “Is it presumptuous to suggest 


' to the organic chemists of India that they should 


study intensively the unique wealth of material which 
lies at their door, and devote leas time to the study 
of problems of theoretic interest only ?™ As an 
example of the value of collaboration between organio 
chemists and botanists, he alluded to the two grasses 
known as ‘Bofia’ and ‘ Motis' ; although these are 
both classified as Cymbopogon Martini, Stapf, the 
first yields the valuable palmaroea oil, while the second 
gives a comparatively valueless ginger-grass oil. 
Dr. Simonsen suggested that & detailed botanical and 
chemical examination of the many Indian Cymbo- 
pogon grasses would probably lead to resulte as 
interesting as those obtamed by Baker and Smith 


, in their work on the differentiation of closely related 


species of Eucalyptus, and that such work might throw 
light on possible relationships between the chemical 
constituents of a specific oil and characteristics of 
soil and climate. . 


Tx annual report presented on Dec. 8 to the Regenta 
of the Smithsonian Institution of Washington recorded 
active progress in all departmenta, limited only by lack 
of funds. *Thus‘more than thirty expeditions took the 
field, and among their chief resulta were the obtaining 
of first knowledge of Dutch:New Guinea, one of the 
few unknown areas remaining on the earth’s surface ; 
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an archæological and PE polbedl reconnaissance 
of Alaska, during which a plan of more intensive 
exploration was prepared; the collection from Tan- 
ganyike of same 2000 live animals combining interest 
to the publio and scientific importance ; the inaugura- 
tion of a third solar observatory for the measurement 
of solar radiation in the eastern hemisphere; the 
systematic collection of mineral specimens from 
Mexico, of ferns from Jamaioe, of natural history 
material from Haiti. This in spite of the fact that, 
as the report-says: ‘‘ Almost no unrestricted funds 
for field work were available, each expedition being 
separately financed either by the generosity of some 
friend of the Institution or through a co-operative 
arrangement with some other organisation whereby 
the costa and collections were shared. Such a pro- 
gramme of fleld work is of necessity haphazard.” 


Ir is to be hoped that some increased support from 
the Government as well as from individuals may be 
the result of the conference of distinguished men of 
science and leaders of industry held at the Smithsonian 
& year ago under the chairmanship of Chief Justice 
William H. Taft. As an organiser and leader of work 
in pure scienoe, and as the controller of the national 
oollections in art and science, the Smithsonian fulfils 
a national duty. Ita international services are appre- 
ciated in all civilised lands. During the past year the 
International Exchange Service handled 590,879 pack- 
ages, an inorease of 110,103 over the previous year’s 
total. We note with more interest than sympathy 
that the Smithsonian still has hopes of re-starting the' 
International Catalogue of Scientific Literature. The 
bibliographers who met at the International Institute 
seem to labour under no suoh delusion and are the 
more practical in consequence, on 

Tun Manchester Geological Society was founded in 
1888, and the earlier volumes of ita Transactions con- 
tained a large number of important papers dealing 
with pure geology. In course of time, however, the 
Society devoted its energies more and more to mining 
matters, and eventually came to be one of the bodies 
incorporated in the Federated Institute of Mining 
Engineers. Not unnaturally, the people of Manchester 
and district continued to feel & desire for a local 
geological society ; a proposal to form a geological 
section of the original society was not found practio- 
able, and finally the Manchester Geological Association 
was founded as an independent body, but nevertheleas 
in close touch with, and with the full benediction of, 
the older society, and the rooms and library of the 
latter at Queon's Chambers, 5 John Dalton Street, 
Manchester, were placed at its disposal on very 
liberal terms. 


Tra first numberof the Journal of thenew Manchester 
Geological Association has recently appeared. I in- 
cludes a presidential address by Prof. O. T. Jones, and 
three detailed papers on various Carboniferous topics. 
Prof. Jones’s address, entitled ‘“‘ The Foundations 
of the Pennines,” is of high interest. By & series 
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of ingenious deductions he arrives at the con- 
clusion that this foundation must be chiefly pre- 
Cambrian, but the argument cannot be summarised 
in a few words: Father Waddington, 8.J., dealing 
with the district round Stonyhurst, offers some 
trenchant criticism of the validity of the strati- 
graphical term -Pendleside Series, both locally and 
generally. He shows that the only true Pendlesides 
are conterminous with the Bowland Shales of Phillips : 
the Pendleaide Limestone, from which the group was 
named, lies outaide it according to modern zonal work, 
and the name should be dropped altogether. Mr. 
J. W. Jackson describes the succession below the 
Kinder Scout Grit in North Derbyshire, and Mr. A. 
Bray deals with the carboniferous sequence in the 
Colne district. This publication gives evidence of 
much energy and enterprise on the part of the new 
society, which also conducts excursions to places of 
geological interest. We wish it a long and succeseful 
career. 


THe impression of persistent stormy, mild, wet 
weather, with a preponderance of south-weeterly 
winds over Great Britain since the severe frosta of 
last December, is reflected in the weather summary 
for January issued by the Meteorological Office as a 
supplement to the Daily Weather Report. This 
weather was due to an unbroken suoceasion of de- 
pressions, the majority of which followed a nbrth- 
easterly track outaide the Hebrides, although a few 
moved nearly due east across the northern districts 
of Great Britain and dispersed. on approaching an 
anticyclone over northern Europe. For dwellers in 
towns, where shelter from rain is eo easily secured, 
and a few hours of strong wind afterwards suffloes to 
: give dry conditions under foot, this stormy type of 
weather is perhaps the least unpleasant at a time of 
year when anticyolones, if accompanied at first by 
clear skies, soon lead to dull or foggy weather. The 
sunny periods that normally occur, with the arrival 
of polar air behind a retreating depression can give 
a monthly duration of sunshine well above the 
average, as the figures for last month prove. At 
Ross-on-Wye it was the sunniest January for at least 
fourteen years, and in many other parts of the country 
sunshine was also in pronounced excess. The general 
mildness, resulting from an almost complete absence 
of easterly winds, is shown by the mean-temperatures 
for Kew, Aberdeen, and Valentia. Gales giving rise 
to guste of upwards of 75 and even 80 miles an hour 
were unusually frequent. It was one of these, blowing 
from between west and north-west across the southern 
part of the North Sea, that was partly responsible for 
the disastrous floods in London on the night of Jan. 6. 


Taa excess of rainfall, which was the most remark- 
able feature of the weather for the month of January, 
appears to have been particularly marked in Scotland : 
at Stornoway the total of 268 mm. was the highest 
for January since records began there in 1878; and 
at Eskdalemuir, where 804 mm. fell it was the 
wettest month of any smce at least 1911. New 
monthly rainfall records were also made at various 
places in the Lake District. According to the West- 
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moreland Gaxstis of Feb. 4, the highest gauge of the 
Manchester Waterworks at Ullsoarf registered 683 
mm.; at The’ Wray, Grasmere, the rainfall was 
620 mm., the previous highest being 575 mm. in 
February 1804; at Ambleside it was 595 mm. for 
the first 28 days, the previous record being 578 mm. 
in October 1908; at Windermere it was 421 mm.; 
and at Sedburgh it was 376 mm., the previous record. 
being 869 mm. in August 1891; at Kendal it waa 
$68 mm. for the first 28 days, the previous record 
being 319 mm. in October 1874. It is stated that 
January has easily passed all rainfall records for the 
first month of the year. 


Ws learn from the Kew Observatory that on 
Jan. 22, at about 6.12 r.m., & rather strong shock 
(which may be classed as an earth of intensity 5 
on the Rossi-Forel scale) was felt in a small district 
including Hanley, Burslem, and Cobridge in North 
Staffordshire. A typical experience was that of Mr. 
F. J. Rathbone, of 821 Waterloo Road, Hanley, who 
wrote in a letter to the Meteorological Offloe: “I 
was lying on & couch in the living-room when there 
came 6 terrific ‘ Bump’ and the whole house rocked. 
A large mirror, hanging over the mantelpiece (which 
I was facing), quivered violently, and’ light on the 
tiles round the fire-place shimmered rapidly, showing, 
I think, evidence of considerable disturbance at the 
foundations of the house. The shock was of very 
short duration, just as though & giant, using & 
mammoth hammer, had struck one mighty blow 
at the earth right under me: it might have been the 
result af.a mine explosion or of & great subsidence 
of earth, but I have not heard of either of these latter 
happening." The brevity of the shock, ita coripera- 
tively high intensity, and its small disturbed area 
(probably not more than a "mile or two in diameter) 
indicate that the focus was small and at a very slight 
depth below the surface. They suggest that the 
tremors were caused by & small slip of the strata 
along a fault between Burslem and Hanley, a slip 
due to the withdrawal of the coal or of water from 
the mines. Such local earth-shakes are frequently 
felt in the mining districta of Great Britain. 


Mr. HOWARD CARTER has now dismantled the great 
canopio shrine in the innermost receas of the tomb of 
Tutankhamen and has examined the magnificent 
canopio chest and its contents. The result is shown 
in a series of illustrations which appear in the JUus- 
trated London Newe of Feb. 4. In the accompanying 
letterpress, ib is stated that the shrine was more than 
six feet in height and occupied a floor space of some 
five by four feet. It stood on a sledge. The canopy 
waa supported by four uprights, and on each of the 
four sides was a statuette of a tutelary goddess with 
outstretched protective arms. Within was a canopic 
chest of sami-translucent alabaster standing upon a 
silver-handled sledge, and with a tutelary goddess 
carved in relief at each corner. The massive lid in 
the form of an enteblature was fastened down with 
four seals attached to gold staples. Within were four 
receptacles with human-headed covers in alabaster 
sculptured in the likeness of the king. Within these 
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again were the four exquisitely inlaid golden coffins 
which contained the viscera. These miniature coffins 
are exact replicas of the great gold coffin that en- 
closed the body of the king, but are even more elab- 
orately inlaid in the feather design. - Each bears the 
formula of the goddess and genius to which it belongs, 
and the texta pertaining to its protectors are engraved 
on the inside. It is mteresting to note that owing to 
the carelessness of those who were responsible for 
erecting the canopy the protective deities were mis- 
- placed, Nephthys being placed on the east side where 
Selket should have been, and Selket on the south side 
in the place of Nephthys. 


Ox Feb. 2, Sir William Bragg gave the first of a 
course of lectures at the Royal Institution, on 
“ Faraday's Note-books," and dealt with ice and 
regelation. Bir stated that the manuscript 
note-books of Faraday, which have not yet been 
published in full, show that in September 1842 
he made & number of experiments on certain curious 
properties of ice. He had noticed that pieces of 
ioe put together into a bowl may be melting as 
& whole, while at the same time they freeze the 
water just round their points of contact, and so 
jom themselves together by solid bridges of ioe. 
It is well known ,that ice is crystalline, and when 
a oryatal grows, the new molecules have to take 
their places in correct alignment. Molecules of water 
are apt to hold back from orystalline arrangement, 
unless there is something to make the first step easy ; 
a molecule near s piece qf ioe may be induced to join 
up to the crystalline structure already existing, and 
still more so if ice surrounds it. In the long arguments 
on glacier motion which took place in the middle of 
last century, much use was made of Faraday’s experi- 
menta and ideas. But it was then believed that a 
Single orystel of ice could not be distorted. It was 
not until 1890 that M'Connell showed that a single 
crystal of ice can be made to yield, certain layers of 
atoms sliding over one another. Just so with & metal; 
single crystals of various metals are ramarkably pliable. 
A-oopper bar can be go made aa to yield easily in one's 
fingers; yet if so moved once or twice, the single 
orystal breaks up into many small crystals and the 
bar regains the strength which is usually the property 
of & copper bar. The problem of the glacier closely 
resembles the problem of the flow of a metal. When 
this new fact is taken into account, the importance of 
Faraday’s early work is more readily understood. 


In a Friday evening discourse on ‘‘ Photosynthesis,” 
delivered by Prof. E. C. O. Baly at the Royal Institu- 
tion on Feb. 3, he stated that the oonversion of 
carbonic acid directly into sugars and starches is one 
of the simplest of all the vital processes from the 
chemical viewpoint; yet, although it is known that 
it is effected by means of sunlight, there have been 
apparently insuperable difficulties in the way of its 
explanation. The greatest difficulty of all, perhaps, is 
that on any theory based on previous knowledge 
gained from the study of light reactions in the 
laboratory, the plant cannot absorb directly from 
sunlight sufficient energy for the synthesis to take 
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place. Experimente in the University of Liverpool 
have shown that the explanation is in reality very 
simple; the definite- factor is the existence of & 
surface on which the synthesis can take place. It 
has been found that if a coloured surface capable of 
absorbing carbonic acid is present, then on exposure 
to sunlight the carbonic acid is converted into sugars 
and more complex carbohydrates; the energy is 
supplied partly by the surface and partly by the 
sunlight. Thus photosynthesis of sugars is closely 
analogous to that achieved by the living plant, since 
it is known that a suitable surface exista in the 
leaves and, moreover, for the same area of surface 
the. quantities of sugars produced in the leaf and in 
tHe laboratory are very similar. Furthermore; the 
same sugars are produced in both. Not only do 
these resulta offer an explanation of vital photo» 
synthesis, but they also suggest that the key to the 
mystery of all vital chemistry has been found, and 
that this differs from the chemistry of man’s adhieve- 
ment by virtue of the very large amounta of energy 
involved. The chemistry of life would seem to be 
one of high energy, whilst that of man’s endeavour 
is the chemistry of low energy. 


Gus Dusk Ads ma disi obe qive-e aue 
authority the responsibility for the conduct of a 
national service of broadcasting. Since it started 
in November 1922, a large number of natiohs has 
adopted similar systems. The United States, how- 
ever, is a notable exception, as it olings to systems 
based on private enterprise. In a paper on the 
design and distribution of radio broadcasting stations 
for a national service, read by Captain P. P. Eckersley 
to the Institution of Electrical Engmeers on Feb. 1, 
the progress made is discussed and future possibilities 
are pointed out. It is estimated that 90 per cent. of 
the listeners in rural areas in Great Britain rely upon 
Daventry. A listener in an &ree close to the station, 
that is, within the ‘ wipe-out’ area, can be guaranteed 
a continuous and perfect service, but those outside 
this area are liable to interference. The Swedish 
engineers have proved that waves travelling over 
forests attenuate much more rapidly than waves 
passing over water. The provision of alternative 
programmes more than doubles the value of a broad- 
casting service. It not only tends to satisfy a larger 
number of persons, but each programme also can be 
given artistic unity as there is no need to consider 
any compromise. Telephone lines have proved moat 
valuable in this connexion, and ‘probably give the 
best solution for interlinking distant stations. The 
British Broadcasting Corporation, in' conjunction 
with the Marooni Company, is considering the feasi- 
bility of short wave transmission. Many technical 
problems are discussed in the paper, the low power 
choke-modulation methods being shown to be the 
most satisfactory. Since it started, the performance 
of 5 G.B. has given very satisfaction. The B.B.C. 
is at present engaged in considering methods df 


improving the service. | 
Tx electrodeposition of nickel, ailver, and gold 
were amongst the earliest applications of electricity 
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to practical purposes. Recent’ researches have not 
only wreatly speeded up the times required for the 
processes, but have also produced & far superior type 
of deposit. In addition, many new métals are now 
being deposited on ‘a commercial scale, several of 
which have special valuable properties, A thin layer 
of xino or cadmium protecta steel from corrosion. Tin 
produces a silver white surface, and is used for im- 





proving the appearance of a metal. The metal, 


however, which is most experimented on at present 
is chromium. Its most important properties are its 
great hardness and its ability to keep bright and clean 
for long periods. Stainleas steels and rustless irons 
are indebted to this element for their freedom from 
tarnish. In the Electrical Review for Jan. 18, 8. 
Wernick gives a useful survey of the applications, 


properties, and the methods of deposition of chromium.: 


It -appears that chromium gives the hardest deposit 
that has yet been produced, being harder than 
hardened steel. Chromium plate has been found 
useful in prolonging the life of steel gauges: It has 
& faint bluish tinge, but takes a brilliant polish, the 
colour being somewhat similar to polished aluminium. 
The various solutions used for the deposition generally 
consist of chromic acid with the addition of a salt. A 
high current density is employed, and the temperature 
of the bath should be maintained at about 50° C. 
The heavy current rapidly heate the bath, so water 
cooling by lead pipes is necessary, and the rapid 
evolution of hydrogen produces an objectionable 
chromic acid spray in the atmosphere. Lead forms 
& useful and insoluble anode. The present cost of 
chromium plating is several times greater than nickel 
plating. Before long a standard specification will 
. doubtless be agreed on, and chromium plating will 
become a commercial operation. 


Tum example of Mr. Charles Enderby, bids & 
hundred years ago owned a fleet of sealing v 
sailing from the Thames for Antarctic waters Pe 
encouraged his captains to combine discovery with 
commerce, is now being followed by Mr. Lars 
Christensen, of Sandefjord, Norway, one of the leaders 
in modern whaling enterprise. One of Mr. Christen- 
ben's whale-catehers, the Odd I., made a most succesaful 
dash into the Antarctic west of Graham Lend in 
January 1927, when she reached and ciroumnavigated 
Peter I. Island, which had previously only been 
sighted from a distance by ite discoverer, Belling- 
shausen, in 1821, and by Charcot in 1912. The island 
was photographed from all sides, and attempts were 
made to land on it at several pointa, but no beach 
could be found beneath the vertical cliffs of volcanic 


rock which alternate with glacier faces to form its 


coast. 


Iw September 1927, Mr. Christensen dispetched-a 
small sealer named the Norvegia, unter tho command 
of Capt. H. Horntvédt, with a sqientific staff of four, 
including Prof. Olaf Holtedahl and Dr. O. Olstad, 
for a scientific expedition in sub-Antarctic and 
Antarctic waters. The Norvegia reached Bouvet 
Island in the South Atlantic on Deo. 1 and landed 
upon it. The scientific interest of this feat Hea in 
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doubt and mystery have surrounded the island. 
Cook and Furneaux searched for it in vain in 1772 
Cook again failed to find it in 1775, and although 
Enderby’s sealers reported the island, on which they 
landed, in 1808 and 1825, Sir James Clark Ross 
sought for ib without result in 1848, and Lieut. 
Moore, R.N., was equally unsuccessful in 1845. Not 
until 1898 was the existence of the island settled 
by the German scientific expedition ûnder. Prof. Chun 
in the Valdivia, and although the island was photo- 


graphed, & landing was impossible. Better photo- 


graphs were taken by the German expedition in the 
Meteor in February 1926, but rough weather made 
it impossible to land. None of the later expeditions 
has found more than one island in the neighbourhood, 
though. the Admiralty chgrta continue t6' show 
Thompson Island as reported in 1825. After refitting 
at South Georgia, the Norvegia is proceeding towards 
Enderby Land, the objective of Sir Ernest Shackleton 
in the Quest, which has never been seen by any 
expedition since Biscoe discovered it in 1831. 
Messrs. Cant Zmes, Winsley House, Wells Street, 
London, W.1, inform us that on Jan. 16, in the 
presence of the Ministers of Finance and Education, 
Signore Mussolini signed & contract for the erection of 


- & Zeiss planetarium in Rome. The inauguration will 


take place on Oct. 20 next, and will be madb the 
occasion of special ceremony. It is intended to erect 
the planetarium building in a prominent position, and 
the open space in front of the main station is said to 
be under consideration for the purpose. The city of 
Moscow has also recently contracted for a Zeiss 
planetarium. It is intended to erect the instrument 
in the building of the former Moscow Ciroua, situated 
in the centre of the city. A hemispherical projection 
surface measuring 26-6 metres in diameter is now being 
installed, and there will be seating accommodation for 
about seven hundred spectators. It is expected that 
the planetarium will be on view in May next. 


Se Enwszsr RurgugFORD, O.M. Pres. RS. 
represented -the Royal Society at the funeral of 
Prof. H.A. Lorentz at Haarlem on Thursday, Feb. 9. 


- Iris announced in Science that Prof. T. C. Chamber- 
lin, of the University of Chicago, has been awarded 
the Penrose Gold Medal of the Geological Society of 
America. 


.Dz. A. W. Hinr, Director of the Royal Botanic 
Gardens, Kew, who is on & visit, made possible by a 
grant to Kew from the Empire Marketing Board, to 
the botanical, agricultural, and forestry institutions of 
Australia, New Zeeland, and Java, has been given the 
degree of D.Sc. by the University of Adelaide. 


Am exchange of greetings by radio telephony 
between the presidents of the Institution of Electrical 
Engineers and the American Institute of Electrical 
Engineers will take place on Thursday, Feb. 10, at 
8.30 r.m. The measage from America will be received 
in the Oouncil-Room of the Institution, but arrange- 
mente are being made for a repetition of the message 
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in the lecture theatre by means of a loud-speaker. |  ArPLIOATIONB are invited for the following appoint- 


Immediately after the exchange of greetings, a 
e kinematograph film, lasting about fifteen minutes, 
and illustrating the new Anglo-American telephone 
service, entitled ‘‘ Voices across the Bee," will be 
exhibited in the lecture theatre. This will be repea 
at 6 P. ; 


A Nsw book on the “New Quantum Mechanics” 
is to be published shortly by the Cambridge University 
Prem. It is the work of Mr. G. Birtwistle and deals 
with the development of the subject durmg the past 
two years. New and hitherto unpublished specula- 
tions of Prof. Niels Bohr are promised. 


Mnasns. Watkins and Doncaster, 86 Strand, W.C.2, 
announoe for early publication “ A Revised Handbook 
of British Lepidoptera,” by E. Meyrick. The work 
is & new form of the author's handbook of 1895, oom- 
pletely revised and remodelled, and largely rewritten, 
with about 100 additional species, and the classifloa- 
tion and nomenclature corrected and brought up-to- 
date. i 


` 


ments, on or before the dates mentioned :—A® rural 
industries assistant, from persons with a knowledge 
of fur-produoing rabbits, under the Somerset Rural 
Community Council—' The General Secretary, 14 
Hammet Street, Taunton (Feb. 18). A lecturer 
in pure and applied chemistry at the Leicester ‘College 
of Technology— The Registrar, Colleges of Art and 
Technology, Leicester (Feb. 20). A professor of 
physios at the University College of Hull—The 
Secretary, University College, Hull (Feb. 24). A post 
under the Meteorological Branch, Department of 
Scientific and Industrial Research, ‘Wellington, New 
Zealand—The High Commissioner for New Zealand, 
415 Strand, W.C.2 (Mar. 6). A senior lecturer in 
physics at the Huguenot University College, Welling- 
ton, South Africa—The Registrar, University College, 
Wellington, Oape Province, South Africa (Mar. 80). 
A radiologist electrolegist under the Government 
of Hong Kong—The Private Secretary (Appoint- 
menta), Colonial Office, Richmond Terrace, Whitehall, 
8.W.1. . i 


Our Astronomical Column. 


ANOTHER Tuer or THs Enyeracny BNNDING OF 
Ligat.—It waa by Prof. Chas. Lane Poor 
&nd others that observed light bending at the 

ipses of 1919, 1922 might be due not to the Einstei 
effect but to abnormal refraction in the terrestrial 
‘atmosphere, produced by the fall of temperature 
about the time of to . While it was unlikely 
that this would act ially from the centre of the 
sun throughout totality, ib was thought advisable 
to teat the ion at the Sumatra i of 
1926. This was done by Dr. Miller and Dr. Marriott, 
their method being to obtain the diameter of the 
moon by photogrenny during totality. The effect 
if present. would affect the moon as well as the 
stars, while the Einstein effect would only act on the 
stars 


. A recent Sotence News Bulletin issued by Science Ber- 
vioe of Washi reports that the measures have now 
been completed aiid the moon’s diameter has ita normal 
value, thus making the suggestion of the affect being 
due to terrestrial refraction improbable. A slip in 
the &ooount in the Bulletin should be corrected. It 
speaks of the Einstein shift as drawing the star- 
pae ees actually it pushes them 
out it. ^ 


RaomwT BSonAg AorivrrY.—Although solar pedi 
was considerable during 1927, the rapid rise whi 
characterised the years 1924-26 has received so sudden 
a check that the average tted area for 1927 is 
somewhat leas than that of 1926. Thea oe of 
& n&ked-eye Bpot has not been repo in NATURE 
sinoo mid-November, but reoently there have been 
several spote, which, although barely large enough 
for inclusion in this category, have been of mterest to 
observers who ey B the sun’s disc. In this 
respect mention sho be made of the following 
spots (the date is given of their ing the sun's oen- 
tral meridian, er with their latrtude): (1) Dec. 
27, 1927, 12° N. ; (2) Jan. 3, 1928, 8° 8. ; (8) Jan. 22, 
15? N.; (4) Jan. 25, 8° N.; (5) Jan. 80, 21° 8. On 
occasions, Borne of these spota were visible as naked- 
eye objects to the keenest vision. . 

In connexion with spot No. 4, Mr. Newbegin, ob- 
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extended to a height of 180" above the limb, and the 
ae of spectral linea indicated considerable 
motion outwards. The spot itself was not very 
active, but the O-line of hy waa reversed faintly, 
and there were signs of displacementa: of the 
line. It may be added that the ‘rocket’ > of 
prominence is one in which streamers shoot out from 
& common centre which is almost invariably over a 
sunspot, and that the presence of metallic lines (e.g. 
Pocito, IOn. ee ee ee ee 
rominence is indication of consid le disturbance. 
prominence under observation by Mr. Newbegin 
showed a ecg: Wie geen activity from Jan. 80 until 
Feb. 1, when it nearly disappeared around the 
sun's Hmb. No unusual terrestrial magnetic ‘dis- 
turbanoe appeara to have been recorded when the 
t and ite attendant prominence was on the dise, 
. Newbegin adds that on Feb. 2, aa many as twenty 
prominenoes were seen around the limb. 


Briaur Merson ow Fus. 3.—Mr. W. F. Denning 
writes that a fireball was seen from his garden by 
two observers on Feb. 8 at 72 56" pac. It was about 
twice as brilliant as Venus and pursued a rather long 
xr omega eru ° to 27°+ 534°. The 

iant point was in the oo 


tion H, (which 

was rising at, the time in the east by so alee 
14°, and this poartion waa only just above the horizon 
at the moment of a of the meteor. This 
radiant in y on is m well-defined a eng d 
the months October to Feb and has fre- 
ently observed. A mean of 15 determinations of 
the iant pomt gives the position at 148?—11?. It 
is important to hear of another observation of the 
bright meteor. Several small meteors were recorded 
from this shower on Jan. 22 last, and the radiant 
seams to be one of those long-enduring and fixed 
positions which ap abundantly di ubed over 
the heavehs er pam to observations during the 
past half a century. 
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° Research Items. 


Bronze Ack Urns rrom Boure DrvoN.—What 
further excavation may prove to be an a le 
discovery relating to the Bronze age is desori by 
Mr. H. G. Dowie in the Proosedings of the Torquay 
Natural aay Sootety for 1926-27. In the course 
of excavations for a oeas-pit at Slapton, South Devon, 
in July last, two urna were un ed, and afterwards 
two stone cista were found. One urn was broken and 
a majority of the sherds di , but enough have 
been recovered to show that, ap tly, it was 
undecorated. It waa of weal own. paste im- 
perfectly fired, with a black core. A fragment of rim 
suggests a diameter of in. The second urn contained 
a material of gray colour but no bones. It measures 
five inches high and is of the same as the first. 
Of the aista, one was in a idated condition. 
Beneath and around a stone once forming part of the 
oist were burnt bones, pieces of charcoal, and several 
human teeth. The second cist was in perfect oondi- 
tion. It lay 25 inches below grass, and consisted of a 
flat stone for base, five flat stones for uprights, and & 
oover stone measuring 12 inches by 10 mcohes. It 
was almost cylindrical. Burnt bones were found 
within. The di oe between the oista was 4 ft., 
and the general dispositions of the finds was as if there 
had been two parallel rows of interments running 
north-east and south-west. There is no trace of a 
barrow. The form of the second urn is interesting. 
Although 1t approaches the class of early Bronze Age 
Pea known as ‘ Food veesel, in profile ita form 

longs to the succeeding class of amerary urn. The 
decoration of the collar is the alternately shaded 
triangle. Along the lower curve rung & series of 
diagonal punotuations. The decorative motive on 
the collar, though uncommon, is wide spread. The 
occurrence of an example at Carnao suggests that 
Blapton may be the terminus of a ses route. 


DistRisurions IN NomgrH-WEST AXXRIOA.—Mr. 
Ronald L. Olson has made a study of the types of 
adzes, canoes, and houses of the Indian tribes of the 
north-west coast of America, which is published by 
the University of eingion as No. 1 of vol. 2 of ita 
Anthropological Series. . Olson's thesis is that, 
historically, variation is aa 1mportent as the invention 
of an entirely new trait. He therefore taken the 
three cultural traits mentioned, analysed them in 
detail, and traced their distribution. Of the adre, 
the most important tool in wood-working, there are 
three types in the area, the elbow, the straight, and 
the D-shaped; ther relation is difficult to see. The 
elbow-ahaped type may be an intrusion. The adze, 
however, 1s a distinctive north-west trait as opposed. 
to the axe, which is in use over the greater part of 
America. It may be an Asistio element, and the 
occurrence of an elbow form, identical with the 
American, in Polynesia, ta an extra American 
origin. The dug-out canoe 18 found outside the area 
over much of ifornia, on the Columbia in Washing- 
ton, and on all but the upper reaches of the Frazer. 
On the north it 18 found o along the ooaat, excepting 
for the one instance of the Athabascans of the extreme 
north-west of British Columbia. It is unknown in 
Alaska outeide Tlingit territory. In north-east Asia 
it hes & wide and sporadic distribution. Both the 
birch bark and the dug-out canoes of Asia may have 
y ku, from Amerioa. Their wide distribution in 

erica points to a great antiquity. The rectangular 
plank house 18 confined to the e west coast in the 
south, but ooours on the upper Frazer and in eastern 
Washington. It is found in Alaska, while there are 
comparable types in north-east Asia and,in the Amur 
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region, where the resemblance i8 very olose. The 
general conclusion is that the bamo features of the 
three traits are probably not developments of the 
north-west coast area, but the restriction of oer- 
tain qualities to the area is a-strong presumption in 
favour of these being the contribution of tribes in 
the area. 


Tug Morus Oy TRINDAD.—A catalogue of the 
Trinidad Lepidoptera Heterocera (Moths) forms No. 
3 of the Memoir of the of Agriculture o 
Trinidad and Tobago (1927). The authors, Mr. W. J. 
Kaye and Sir Norman Lamont, Bart., mention that 
since 550 species of butterflies form the rich fauna of 
those insecta recorded from the island, the number of 
moths here listed (1016) cannot be considered large. 
It can be safely assumed that we do not know half 
of the smaller ies of the Pyralide, Geometridie, 
or Nootuidm. Mn the other hand, the Sphingids 
with 54 species Syntomids with 88 species, and 
Castridse with 6 species, are tolerably well repre- 
sented, and additions thereto are not likely to be 
numerous. From an econome point of view the 
number of injurious species is not , and 28 species 
of moths ing to eight famlies are listed as 
habitually or ooeaaionally peeta to iculture or 
horticulture. The catalogue is evidently very care- 
fally compiled, and should prove useful, not only to 
entomologiste resident in the West Indies, but also to 
students of geographical distribution elsewhere. 


BEETLES INJURIOUS TO Toxper.—A useful pam- 
phlet devoted to this subject has recently been issued 
as Bulletin No. 9 of the Forestry Commission (London : 
H.M. Stationery Office) by Dr. J. W. Munro. Certain 
Longicorn bee and pin-hole borers are eesentially 
forest insects, since they attack timber just after it 
has been felled, abandoning it after it become 
dried and seasoned. The powder-post and furniture 
beetles, on the other h attack seasoned timber, 
the former occurring in timber yards and the latter 
infesting old furniture, rafters of ancient buildings, 
eto. A d and well-illustrated account of these 
several kinds of beetles is quon and the types of 
damage sustained clearly explained, while suggestions 
are made ing preventive and remedial measures. 
The losses occasioned by beetle-attaoks to the roofing 
timbers of Westminster Hall and certain other public 
buildings are a matter of serious concern to those in 
charge of the preservation of ancient buil There 
is evidently a good deal of research still to be carried 
out before a speedy and trustworthy method of 
treatment oan be devised. At present methods 
require to be periodically applied, even over several 
years, and no chemical preparation is known which 
will eradicate beetles from infested timber in & single 
application. 


INDIGENOUS Formst TRIES 2r aet Er 
& recent (Trans. Roy. Soc., o Misa 5 
Part 4) Deeg: Philips deals with the ecology and 
distribution of the large Proteaceous tree /ourea 
M‘Naughtons Phill (‘Terblanz’).- This tree has the 
curious distribution of other of the species of the 
com trvely amall area of indigenoua foreste of 
South Africa. The species ocours in a single aree of 
about 1000 acres in the Lilyvle: Forest of the Gouna 
Forest Reserve, Kynsns. It is also recorded from 
several isolated centres in the Elhotdale, Luminailn, 
and St. John’s districte, from pans Forest in 
Northern Natal, and from Mariep'a Kop in the Trans- 
vaal. At Gouna there are about 12,000 trees above 
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l-inch diameter at breast height, and on the 1000 acre 
portion the absolute frequency of plante under 15 ft. 
e n height and l-inch diameter ıs 1-1 per square yard. 
The sign Sey, of Faurea& above l-inch 
diameter on the 1000-acre portion ‘is 2-01 per cent. 
The tree occurs as a dominant in small assborationg 
aoe ‘ Faurea M‘Naughions:—other spp. associa- 
tions,’ the oo-dominanta being Podocarpus Thenbergit 
Hook and Olea laurifolia DN It is, however, more 
ponera found as a sub-dommant ın the extensively 
eveloped ‘ Podocarpus - Olea laurifolia — other spp. 
association.’ . In the Transkei and in Natal the tree is 
leas locally abundant, and is not & dominant in any 
community. From the forestry point of view it has 
been established that the tree is moderately p 
demanding, and is tender in isolation in youth. e 
dispersal of the fruits (a angle-seeded, long villous nut), 
the author says, is over very short distances, the long 
hairs being very inefficient aids to flight, whilst water 
and animals have little influence; the result being the 
aggregation of regeneration on the crown-influence- 
zones of the parente. Flowers are produced in oon- 
siderable &bundanoe, pollination being effected either 
Dy. & species of Apis or the flowers are self-pollinated. 
e seeds take from one and a half to three months to 
germinate, the germinative capacity being $ to 1 per 
cent only. It ıs held that species ıs gradually 
extending ite limita at Gouna, where the Forest 
Department has set aside 200 acres as a scientific 
reserve. 


Ikon One rw SOUTH Avusrearia—The MGE 
Review” iasued by the Department of Mmes of Sou 
“Australia for the half-year ended June 30, 1927, 
contems an interesting &coount of iron mining at Iron 
Knob, Iron Monarch, Iron Prince, and Iron Baron, 
which are o ted by the Broken Hill Proprietary 
Company. is Company has constructed a railway 
line of 8 ft. 6 in. gauge, some 38 miles long, connecting 
the iron ore deposita with the Port of Whyalla, whence 
the ore is ahipped to the steel works of the Broken 
Hill Proprie Company at Waratah near Newcastle, 
New South Wales. The ore bodiea consist mainly 
of hmmatite with some magnetite, and the quantity 
of ore proved available for open working is approxi- 
mately 150 million tons. The ore as shipped contains 
65-67 per cent. of iron and 1:69 per cent of silica. A 
full deacription ig given of the methods of blasting, 
b i and handling the ore, ita transportation 
to the Port and handling at the Port, whilst there is 
also & brief description of the steel works in New 
South Wales. It 1s stated that from the commence- 
ment of operations up to Nov. 80, 1926, more than 
21 million tons of steel mgote have been produced at 
these works. ] 


Guyesis or KAOLINITA -BEARING NODULES.—Ín 
the Proc. Geol. Assoc., pp. 518-547, 1927, Mr. Serge 
Tomkeieff describes with an admirable wealth of 
petrographical detail the kaolinite bearirig ironstone- 
nodules which oocur in the Coal Measures near 
Newocastle-upon-Tyne. The second half of the paper 
discusses the various problems that arise in connexion 
with the genesis of the deposit, and as this part of the 
investigation is based on sound geol and a clear 
appreciation of physical and colloidal chemistry, the 
result is a contribution to petrogeneais of wide and 
unusual interest. An outline of the-processes involved 
is as follows: (a) Deposition of fine lammated mud 
with an origi pore space of nearly 90 per cent. ; 
(b) segregation of colloidal hydrated iron carbonate 
and hydrated alumino-silicates in the form of nodules 
under the protective action of humic acids, the 
nodules bemg thus of the ntemporaneous 
class; (c) gradual orystallisation of the colloform 
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into the erack 


nodules from the outside inwards, with subsequent’ 
cracking of the interior due to syneresis ; (d) gradual 
compression of the shale; (e) mfiltration of solutions 
and deposition of kaolinite and 
calcite. It is suggested that the kaolinite representa 
materials that were in colloidal solution, and that, 
as they lost water, they formed a colloidal precipitate, 
2H48iO, + 2H,AIO, - 5H40 = H,Al,8i,0,, 
which gradually passed into a finely crystalline 
te. The interesting observation is recorded 
b a bleached Cheviot ite from under a thick 
covering of peat contained no trace of kaolinite. 


Divisions oF THE ALps.—At the congress of 
Italian geographers, held at Genoa in 1024, a oom- 
mission was nominated with the task of formmg 4 
scheme for the nomenclature of the region and 
distriota of the Alpe. This work was much needed in 
order to give precision in writings on the Alpe, for 
there has been hitherto considerable divergence in 
the apphoation of various names. A map im the 
Geographical Journal for January gives the findings 
of the Italian commission and is accompanied by a 
short critical article by Mr. D. W. eld. e 
principle adopted by the commission was that 
geological, climatic, Imguistic and political boundaries 
must be ignored if the nomeholature is to have real 
pea value. ' Only orographical considerations 

ve been kept in mind and, where possible, rivers 
and passes rather than mountain oreste have been 
utilised as boundaries. For details, referénoe must 
be made to the map, but it may be noted that with a 
few exceptiona the districts as now defined ice ars 
more or less uer ies those adopted by W. À. C. 


Coolidge in the “ Éncyolopsedia Bri ica." 
Tus STANDARD or LumGweH.—When took 
part sixty years in the conferences which led to 


the construction of the standard metre of the newly 
founded Bureau international des Poids et Mesures, 
he expreased himself most enthusiastically on the 
advantages of a unit of length defined in terms of the 
wave-length of a line of the of & particular 
element, for example, the line of cadmium, and 
since his day others have expressed the same opinion 
with equal enthusiasm. But the work of speotro- 
Boopiste during the last twenty or thirty years has 
shown that there are many circumstances and 
conditions which affect the wave-length of a line of 
an element, by small amounts it is true, but each year 
almost has added to the known conditions which must 
be satiefied if the standard line is to be obtained. 
It is mainly on this account that M. A. Pérard, of the 
Bureau, after an examination of the facts, comes to 
the conclusion id a paper in the Travaux et Mémoires 
of the Bureau, that for the present the old platinum 
standard must serve as the definition of the unit of 
length, nor can quartz serve as a substitute for 
platinum. 


Passive MxrALS.—Àn X-ray examination of finely 
divided iron, oe and a ra E aE by 
F. Kriger and E. Nahring at Greifswald, has ahown 
conclusively that films of oxide thicker than 10" om. 
are not present on the surface of a passive metal. The 
diffraction pattern of an inert sample 1s identical with 
that of a hontas reactive specimen, and exhibita 
not only no extra.lmes where those of the oxides 
would be expected, but alao shows those of the ordinary 
metal in their usual positiona, proving that the pre- 
existing lattice has not undergone appreciable dis- 
tortion. The plate which accompanies their paper in 
the Annalen der Physik (No. 23) shows distinotiy the 
pattern of nickel oxide (NiO) superposed on that of 
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nickel, when in order to test tho senmtivity of the 
method, a mixture of the two substances was taken 
which contained only 2 per cent. of the former. 





USH ox THE GEIGER ExrorricaL Counrsr.—The 
conditions under which this instrument can be used to 
enumerate §-rays accurately have been studied by 
Dr. N. Riehl in Fraulein Meitner’s laboratory in 
Berlin, and are described, together with some allied 
work on radium D and radium E, in the Zei 3 qus 
Physik of Jan. 13. An important point overlooked 
by previous investigators is that in order to record 
with certainty a fast B-particle, producing less than 
about ten pairs of ions per om. at atmospheric 
pressure, the denmty of in the o type of 
counter must be in . Dr. Riehl considers that 
neglect of this factor, and the application of an unduly 
large correction for reflection at the source, make 
previous estimates of the number of f-particles from 
radium Æ too small, and gives 1-2 as a new mini- 
mum value; in other words, about one in mx of 
the particles constituting the continuous spectrum 
with speeds up to about 0:94 that of light are of 
secondary ongin. The radiation from radium D, 
on the contrary, could only be partially recorded 
when the stopping power of the celluloid wmdow of 
n counter behing 3 bir to 0-45 mm. ar-equivalent, 
&nd apparently the bulk of the primary B-rays from 
Moro oe have velocities less then Ora ARE chat of 


Mrwmus' Lamrs.—The flame of a modern y 
lamp 18 quite visible through the glass cylinder whi 
now forms the lower part of the lamp, and the candle 
power of the lamp varies from 0-8 to 12. The 
problem of in this candle power has been 
under conaideration by the Safety in Mines Research 
Board for some time, and Paper No. 40 just issued 
by the Board (London: H.M. Stationery Office) 
gives an account of the work of Prof. R. V. Wheeler 
and Mr. D. W. Woodhead in this direction. The 
find that by using a blend of petroleum spirit wi 
paraffin an mineral colza, an morease of 385 to 40 
per cent. in the candle power 18 obteined. By in- 
creasing the height of the wire gauze chimney, using 
& wider mesh, a thinner wiok with ita top concave 
upwards and by surrounding the upper part of the 
flame by a short length of glass tubing open at 
top and bottom, the candle power oan be raised 
to 2-756. It is to be hoped that these possibilities 
will become nn khown and that lamp manu- 
facturers will quickly place these improved lamps on 
the market. 


Tas .PRoroagAPHIO DETECTION OF FALSIFIED 
DocumzmNTS.—Prof. Carlo Bonacini contributes an 
article on this subject to the Rivista F 
Italiana, & translation of which ap in the ! 
Journal of ee for Jan. 20. He finds that 
a photograph made by means of the infra-red shows 
chiefly ole pecs details, while the ultra-violet brings 
out detail more in the body of the document. This 
method demonstrated in one case that underneath 
the viable number was another number, invisible: 
that it had been effaced by chemical means, bitt had 
evidently left a clear trace in the fibres of the paper. 
He also confirms the work of Colson, that a document 
written m an easily oxidisable ink (as iron gallate), 
if left for a sufficient time in contact with a gelatino- 
bromide plate, will cause desensitisation where the 
ink ig, so that if the plate is develo after & brief 
exposure to light, the writmg will shown trans- 
parent on a grey background. Prof. Bonacini finds 
that by this means one can reproduce an oie: iption 
that has been bleached by chemical means. an 
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example, the visible inscription being written with an 
ink made with a dye, this method revealed only the 
original writing that has been bleached and was 
quits invisible. He enumerates certain details in 
connexion with these methods that need further 
investigation. 

Hren TEMPERATURE EquiLIBBIA.—Àn ingenious 
method for the aringa non of h temperature 
equilibria has been developed by C. H. Prescott, Jr., 
and W. B. Hincke, and some new results are recorded 
in the November issue of the Journal of ths Amerian 
Ohemical Society. The furnace employed consisted of 
a thm graphite tube about ono-thasd sj 
diameter, supported on tungsten rods and mounted n 
a bulb in a thermostat. The materials were placed in 
the tube and the tem ture raised by passing & 
heavy current through the graphite. An optical 
poea was used to determine tho temperature. 

e equilibrium between thorium oxide, thorium oar- 
bide, and carbon monoxide was investigated between 
2000° and 2500° K. at pressures varying from 2 om. to 
2atms. The thorium carbide, ThC,, produced was a 
yellow crystalline subetance which hydrolysed m 4 
short time to a buff-coloured powder even over phos- 
phorus pentoxide. Its melting-point w in the 
neighbourhood of 2773° K. The aluminium oxide and 
carbon system was similarly examined. The data 
obtained were utilised to caloulate the free-energy and 
heat-content changes attending the reactions : 


ThO, + 4C = ThC, + 2CO ; 
2A1,0, + 9C = ALC, + 6CO. 


Crrourr BaEgAKING at Hien Pressures. — The 
new problems which electrical e eers have to 
consi e man connected wit mug ia ai 
and methods of breaking circuits supplying arge 
amounts of electric power. The m of high 
pressure is made neoeesary by the greater distances 
the power has to be transmitted. Problems 
connected with underground cables up to pres- 
sures of 100 kilovolta and overhead wires up to 
380 kilovolta have been practically solved, but en- 
gineers are still chary about adopting them. The 
solutions for high preesures cannot be obtained by a 
simple proportional increase of the dimensions of 
apparatus and cables. Entirely new eleotro-technioal 
problems are involved which need exhaustave and 
pecloneed study in the laboratory before the engineer 
can safely proceed to carry out high-preesure schemes 
involving the control of huge amounts of power. The 
question of the rupturing capacity of large oil-break 
cirouit breakers oan only be solved experimentally. 
Not even a roughly approximate theory has yet been 
pe to indicate the effecta that would be produced 

y ini ing the number of breaks in & circuit or 
increasing the speed at which the contact pieces 
separate. This is & rich field for research and offers 
excellent proepecte of technical developments. In 
A.E.G. Progress for October, Dr. Rengier discusses the 
relative advantages of multi-break interruption and 
explosion chambers in circuit breakers for use in poly- 
phase systems. The arc which occurs on the separa- 
tion of the contacts converte the oil in ita neighbour- 
hood into and vapour. As the oil gas mixes with 
the metallic vapour, the metallic vapour arc alters 
into a gas aro. The gas, which is under considerable 
preesure, offers increased resistance to the mamten- 
ance of the aro. On the other hand, the high gas 
temperature diminishes the resistance. The author 
shows that by fitting the oil circuit breaker with 
“explosion chambers,’ increased security can be ob- 
tained as the energy liberated in the apparatus is 
diminished. 
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Geology in Great Britain. s 
YHE Summary of Progress oes Geological Survey ) Potteries and the South Staffordshire coalfield. The 
for the year 1926 is more than usually mteresting, | formations present include small patahes of Carboni- 


because it contains not only the annual report of the 
Mai Survey Board and that of the Director, 
but 

the resulta of some of the more i rtant investi 
tions made during the year dabo e 

Revision of the six-inch maps ig, being actively 
carried on in most of the British coalflelds. Bixty-four 
maps were published last year, together with a number 
of memoirs, some of which are noticed briefly below. 
The appendices include accounts of the Silurian rocks 
of enlock; the Carboniferous Limestones of 
Cumberland and the Isle of Man; the Barnsley 
Beam ; the Pliooene of the Surrey Downs; the Ochil 
Fault; and, perhaps moet noteworthy of all, a long 
technical paper on '' The Use of the Toran Balance 
ın the Invætigation of Geological Structure in South- 
West Persia.” This very able report, by W. E. P. 
MoLintook and J. Phemister, provides a weloome 
account of the method of investigating deep-seated 
structures by means of the Eotvos balance, and also 
of some of the actual resulta achieved by the Anglo- 
Persian Oil Company. The latter is to be congratu- 
lated for its ganerosity in consen to the publication 
iR drea hair ere y felt would be of 
ou ing interest to geologists generally. 

A memor on the Wrexham District * describes the 
area represented on Sheet 121, an area that lies 
mainly within the county of Denbigh and includes 
the densely populssed t of the Denbighshire ooal- 
field. The geological ence deeoribed ranges from 
wide oe to P top of the Millstone Grit, 

ioh, ın this neighbour is roughly equivalent 
to the upper part of the Carboniferous Limestone. 

attention is devoted to the tectonic features 
of the district, and to the chief fossil localities. 

The Stafford memoir" describes the area of Sheet 
139, an agricultural district of red Keuper Marl and 
lighter Bunter and Glacial soils that lies between the 


1 “Summary of o1 ths Qeologloal ES of Great Britain snd 
tha aa of EMEN a te year 1028.” Pp. xi 20216 


Explanaton of Sheet 121: “The Geology of the Country around 
Parti: Lower Palsoxoio and Lower Oarbonif D 


un 
Market Drayton" By T.H. ere B. B Dixon, R. W. Pocock, 
Dr. T. Bobertson, and T. O. Cantril . Vi +128 -+5 plates. — 3s, 08. 


A series of & dices in which are presented ` 


ferous Limestone and Middle Measures, but the 
Triassic rocks are dominant.  Petrologiste will be 
ially interested in the account of the Dyke of 
utterton and Swynnerton, a dyke which is remark- 
able in that it cuta Triassic ae: Various mineral 
products are described, includmg salt and brine; 
and the chief sources of water supply are discussed. 

The area of the Rossendale Anticline‘ stretches 
west from the Pennines into Lancashire and embraces 
the high und between the towns of Blackburn, 
Burnley, Todinacton, Rochdale, Bury, and Bolton. 
The structure and stratigraphy of the local Carboni- 
ferous rocks are described in more detail and greater 
prac than have hitherto been le, palæonto- 

ogical methods of classrfloation and correlation having 

been succesafully adopted. The zonal forms of the 
difficult Millstone Grit series recently worked out by 
Mr. W. 8. Bisat have been critically checked 1n this 
area. Other chapters are devoted to the glacial 
deposits and to various mineral products, of which 
coal is, of course, the chief. 

The country around Ipswich is of extraordinary 
geological interest, a fact which is partly due to and 
partly proved by the active research which it has 
stimulated in recent years. It typrfles the late 
Cretaceous, Tartiary, and Pleistocene geology of East 

lia, and, thanks to the labours of Mr. J. Reid 
Morir, it has yielded & more complete series of worked 
flints than any other district ın Britain. Dr. d. Slater 
has found in the glacial formations structures of which 
the investigation has led to most valuable and far- 
reaching results. Prof. P. G. H. Boswell has made 
many a&uthoritative contributions to the geol of 
the dintiot. His life-long interest in the area, and the 
mevitable pane ag his name ma the history s 
investigation, e it particularly appropriate b 
his services should have been alint ir the Burvey 
to prepare the official memoir. The hand-coloured 
ur ds now oe by a new colour-printed edition 


of Sheet 207, the price of which is two shillngs. 
* Explanation of Sheet 76 : “The Geo {£ the Rossen - 
dale Antiaine.” W. B Wright, Dr RL Shetek D A. Wray, 


W. Loyd, and L. H. Tonks, Pp vui--182--7 plates. 4s. Od. net. 
* Brplanation of Sheet 207: ‘'The Geology of the Country around 
Tuna By Prof, P G. H. Bogwell, Pp. m+121+4 plates. 3s. td. 
All the above publications are published by H M. Stationery Office, 
and the Ordnanoe Survey Office, Southampton 





A New Reflex Micrograph. 


T inoreasing use of the mi for routine 
testa, and as an instrument of control in the 
ing the attention of 
makers and users to the production of microscopes 
of the projection The use of such instrumentas 
obviates the eyestrain that arises from prolonged and 
continuous observation at the eyepiece of an ordinary 
miorosoope. A new type of instrument—the Ramsden 
reflex micrograph—which haa been designed by Lieut.- 
CoL J. V. en, and is marketed by Moers. 
Mierographs, Whiston, Ford, Shrewsbury, and by 
Movers. James Swift and Son, 81 To Court 
Road, London, W.1, constitutes a combined projection 
microscope and photomiorographio outfit embodyi 
several novel features. In ita mechanical design an 
construction, the instrument entirely departs from 
the traditional form of microscope stand. 
The microscope tube carrying the objective and 

the ocular, with the objective pointing upwards, is 
fitted into a long bush in the box-like metal body of 
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the instrument, Vertical guide bars mounted at one 
side of the body carry & lamp-house which contains 
a source of light for use when transparent objects are 
being examined. By means of & mirror mounted on 
the vertical guides, the rays of light from the lamp 
are reflected through the microscope on to a metallic 
mirror, from which they are reflected on to a screen 
so placed as to be convenient to the eye and close 
to all the controls for the operation of the instrument. 
The doreen is shaded by a hood into which a mounted 
magnifying lens may be inserted when it is deaired 
to examiné the esed image or to obtain more critical 


focussing. 

When a photographic record of the image is required, 
the screen is withdrawn and a photographic plate 
inserted in its place. A recess in the metal of the 
body permita of the insertion of a ruled glaas plate 
just below the screen or the photographic plate, by 
means of which objecta may be measured at a glanoe 
or recorda of the measurement may be obtained on each 
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photograph. The title, or a description of the object 
under examination, may also be obtamed on oP te 
at thé same time as the object is photographed. A 
eard on which the title has heen written is placed on 
a slide which is inserted through an opening in the 
side of the body. The card is illuminated by s lamp 
within the body and its mage projected by & lens on 
to the photographio-plate. li 

The Firg pinion movement of the usual type 
of microscope has been replaced by s spiral sorew of 
l mm. pitch cut on a cylindrical steel rod. This rod 
pasges through an adjustable hollow pillar which is 
mounted vertacally at one aide of the body. The 
sage and ‘the sub-stage are clamped to this pillar 
and oan be moved up or down by turning the divided 
head at the top of the rod. Fine adjustment is effected 
by the rotation of an eccentrically mounted steel disc 
operating a lever, the short arm of which raises or 
lowers the pillar carrying the stage. 

For the observation of opaque objects the instru- 
ment is provided with two horizontal guide bars 
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mounted on the top of the body. These carry & second 
lamp house and a condensing system. Vertical 
ilumination is obtained by means of reflectors of the 





Beck universal type which oan be slipped into a e 


mirror holder mounted on the microscope tube in 


such a manner as to be capable of being moved back- 
wards and forwards, and of being til in any direc- 
tion. Entire control of the ilumination is thus 
obtained. 


The instrument deseribed can be used for metal- 
lurgical, biological, or petrological work. Simpler 
types, have been designed for use in routine work, 
where a universal instrument is not ed . Geo- 
metric bearings have been adopted for all aliding 
80 88 to secure case of movement and accuracy of 
adjustment. The instrument is built throughout on 
the lines of a precision machine tool. 


: í The desi 
- obviates the introduction of any delicate part, and th 


e 
construction is such that the instrument may, if 
necessary, be put into the hands of an unskilled 
operator without fear of damage. 





A New Bottom-Sampler for Oceanographical Research. 


ROF. MARTIN KNUDSEN has published (Med- 
delelser fra Kommissionen for Havunderssgelser, 
Serie: Fiskeri, Bind 8, Nr. 3, 1927) an account 
of & new instrument which he has designed for 
obtammg samples of the sea bottom, to er with 
the animals living therein. It is specially designed 
for use on hard bottoms, such as compact sand, 
where it has been realised that the instrument in most 
general use, the Petersen grab, is seriously lacking in 
penetrative power. The new ler 18 filled b 
means of a pump which surmounta it, and the ca 
is retained 5 an ingenious ‘ tipping device. The 
pump is operated from on , bemg driven by a 
drum which is made to revolve by the same cable 
that serves for bm i and hauling the machine. 
An excellent feature of the sampler is that, when 
operating properly, it provides a sample which is 
- stratified as tn situ. 
An accompanying paper (Nr. 4 of the same publica- 
tion) by Dr. A. C. Johansen gives an apoount of the 
rehminary trials of Prof, udsen's sampler and 
ishes & titative comparison of the samples 
obtamed by this method with samples coll at 
the same time'and under the same conditions by 
means of the Petersen . The trials show that 
the new mstrument samples the sea-floor to a depth 
of 12-0-25-0 om., as compared with a penetration of 
but 0-5-8:0 am. by the Petersen grab. The “area 
sampled is 0-1 square metre, and tables are given 
comparing the catches with those by two Petersen 


graba sampling 0-1 square metre and 0-2 square 
metre respectively. 

The quantitative resulta of these comparison tests 
are wed iking. The average amount of bottom 
material per unit area taken by the Knudsen sampler 
on sandy bottom was found to be more than twenty 
times that taken by the smaller Petersen grab and 
more than ten times that taken by tho larger. The 
iei i weight of animals captured per unit area 
was about five times that taken by the smaller grab 
and about four times that by the larger. The alooho! 
weight of the animals taken in one comparison off 
Fang was for the Knudsen sampler about 
times that obtained with the er grab and more 
than twenty times that with the larger, whilst the 
bulk of the species taken were totally unrepresented 
in the grab hauls, showing conclusively the vital 
importance of penetrating far enough into the bottom 
to obtain the burrowing species. 

There is, therefore, ample evidence of the success 
of Prof. Knudsen’s bottom sampler and of 1ta import- 


ance and value for quantitative investigation of the 
sea bottom. The sampler is y somewhat 
complicated and as described would probably be 


difficult to operate in other than calm and shallow 
waters. The principles embodied m it, however— 
utilisation of preasure to fill the sampler and the 

tipping’ device for retaining the oa will be of 
great service to all concerned in the elaboration of 
methods for investigating marme bottom populations. 


Science and Primary Production. 


N his idential addreea to the Australasian 
Association for the Advancement of Science, at 
Hobart, on Jan. 16, Mr. R. H. referred to 
the great need for the further application of science 
to primary production. This races such funda- 
mental utilities as the production of grain, fruit, 
butter, wool, and meat, and it is a matter for gatis- 
faction that the Commonwealth and State Govern- 
mente, as well as private bodies, are showing increased 
appreciation of the value of acience to these problems. 
À few years sgo a thorough knowledge of dairy 
bacteriology and its applicatiorf to the production 
of butter, resulted in m ing the output of first 
grade butter in New South Wales from 48 to 96 per 

cent. 
When referring to wheat Mr. Cambage said: ‘It 
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is difücult to find anything amo the primary 
producta of Australia which owes pon iS doleas 
than wheat production. This is a matter of national 
concern, and rt is most comfo to know that the 
gn pioneering work carried out by William James 
arrer is not only being continued at De entel 
experiment farms and Universities, but with most 
progressive results. New and better drought and 
rust- varieties of wheat and other grain are 
being produced, and experiments are beng made 
for the purpose of breeding rust and flag-smut- 
resisting planta which will also have other good 
characters.” 
. Reference was made to the action of the pastoralista 
in arranging for the Australian Pastoral Research Trust 
to receive a contribution at the rate of two shillings 
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a bale of the 1927 wool-clip, with the hope of =e | 
£200,000 for scientific research in oonnexión wi 
the industry. "This action Mr. regards aa 
& most definite advance in Australis in the recognition 
of the benefits of science. 

The Federal Government recently invited 
leading pastoralists to act as a committee to inquire 
into the conditions of the ral mdustry m 
Australia, and advise on the methods of con- 
serving the national wealth represented by the 
industry. This provides farther evidence that the 
-authorities concerned are quite alive to the necessity 
of abandoning the old happy-go-lucky methods of 

ing to chance m to seasons, but rather 
look for the mtroduction af some reasonable schame 
of insurance that may have for ita object the avoidance 

. of excessive loases rather than the making of enormous 

rofita. 
? Mr. concluded the first portion of his 
addres by saying that it is the desire of fhe Austral- 
asian Asseciation for the Advancement of Science, 
which includes New Zeeland, to inspire and stimulate 


a science sense in the Ha nand dir be belay 
o&n best be done by onstrating how the principles 
of pure science may be applied successfully to familiar 


economic problems. 





University and Educational Intelligence. 


.  BxRMINGHAM.—he annual meeting of the Coubt 

of Governors is to be held on Feb. 23. The Vioe- 
Chancellor, in his report to be presented to the Court, 
gives the usual statistica, which show that the number 
of studenta for the year 1926-27 was the lowest since 
the post-War boom. The number for the current 
sesion, however, shows an increase. 

The sixth annual report of the Joint Standing Com- 
mittee for Research is ‘a record of the work acoom- 
plished and in p during the session, and indicates 
a healthy activity in all faculties. Among the 
donations recorded is one from '' & Firm in Birmmg- 
ham” for research in the recent history of industry 
in Birmingham and the Midlands. This research is 
being carried out by the F of Commerce. 
The anonymous charitable trust which has hitherto 
subscri £600 per annum to meet the stipend of 
the reader in geography, has now decided to hand over 
to the University cient capital to produce the 
necessary income annually, thus putting the reader- 
ship on a permanent basis. 


CAXBRIDGE.— Dr. D. R. Hartree, Bt. John’s 
College, and Mr. T. M. Harris, Christ's College, have 
been elected to hin nd &t Christ's College. Mr. 
L. R. Jones, Emmanuel College, has been elected to 
the Nita King Scholarship for research in the etiology, 
pathology, and prevention of fevers. 

The Council of the Senate has presented to the 
Univermty a report proposing to open to women 
candidates from Girton and Newnham Co on 
the sams terms as to men, practically all the olar- 
ships, studentahipa, and prizes at present confined to 
members of the University. - 


Lonpon.—Mr. M. E. Delafield has been apponi, 
as from & ae be determined Der fas the pe 
aity chair of chemistry as & ygiene e 
sd the London School o Edidi and EOM 
Medicine. He was educated at Merchant Taylors’ 
Bchool and at Jesus Gol Cambri (Scholar and 
Exin From 1910 until 1916 he was en- 
in medical practice, and from 1920 until 1925 

e was Depu edical Officer of Health for the 
Metropolitan Borough of Stoke Newington. Since 
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1925 he had been head of the Department of Public 
Health and Hygiene at University College. -He has 
acted for some time as one of the sectional editors 
of the Bulletin of Hygiene. 

The following doctorates have been conferred: 


D.Sc. in Bt on Mr. H. G. Reeves (King’s 
College) for & thesis entitled ‘‘ Researches on Inter- 
mediate Carboh: Metabolism—-the Preparation, 
Properties, and Physiological Si cance of dl- 
Glyceric MEA "5 D.Soe. in on Mr. B. K. 
Das (Imperial College (Royal College of Sciencs)), for 


a thesis entitled “ The Biolo 
velopment of some Air-brea Fishes of India” ; 
D.Sc. in ineering on Mr. H. W. Swift, for a thesia 
entitled ‘ Orifice Flow," together with seven sub- 


and Poet-larval De- 


- Bidiary contributions. 


Dr. E. L. Kennaway haa been awarded the William 
Julius Mickle Fellowship for 1928 in respect of the 
work he has carried out on cancer research duri 
the past five years. The Fellowship this year is o 
the value of about £275. 


Oxronp.—In a Convocation held.on Jan. 31, the 


and Forestry were presented to the House, an 
of abeance was ted to the Savilian professor of 
geometry, Prof. Q. H. Hardy, in order to enable him 
work for the next two winter terms with 
Prof. O. Veblen, of Princeton University. On the 
same day a vote df thanks was accorded to Bir John 
Findlay, Bart., for a gift to the is Evans Collection 
of Scientific Instrumente of a unable silver mioro- 
scope made by George Adams for King George II. 

Alternative decrees for dealing wi the Bodleian 
Library will be proposed m Congregation on Tuesday, 
May 8 next. 


C8 VO 





Dr. Gustav HERTZ, professor of experimental physics 
in the University of Halle, has been appointed to 
succeed Prof. Kurlbaum as et of physica at the 
Technische Hochschule, Berli ; 


Fiva Fellowships, each of the annual value of £200 
and tenable for two years, are being offered to 
tes of the University of Wales. Applications 
should be sent to the Registrar, University i A 
Cathays Park, Cardiff, not later than June 1. 


APPLICATIONS are mvited by the London School of 
Hygiene and Tropical Medicine for the Wandsworth 

olarship for research in tropical medicine, value 
£370 per annum, phis travelling and subsistence 
allowance for work overseas. The latest date for the 
receipt ue yeaa by the Secretary, School of 
Hygiene pical Medicome, Malet Street, W.C.1, 
18 April 29. > . 


Larray House Educational Tours Association is 
organising three tours for the coming Easter vacation: 
to the Balearic Islands, under the leadership of Mr. 
G. Morris; to Normandy with Mr. W. Keesey; to 
Montpellier with Prof. P. Geddee. Particulars can 
be obtained from Miss Margaret Tatton, Leplay 
House, 65 Belgrave Road, Westminster, S.W.1. 


Tus annual examinations will be held at Faraday 
House Electrical i ing College on April 3-5 
for a Faraday Scholafahip of guineas per annum, 
tenable for two years m Ool: and one year in 
manufacturing works, and for a ell Scholarship 
of fifty guineas per annum, tenable for one year in 
Coll and one year in works. Exhibitions may 
also awarded. Particulare can be obtamed from 
the Registrar, 62-70 Southampton Row, London, 
W.C.l. 
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Calendar of Customs and Festivals. 


February 14. 

Sv. VALENTINE'S Day.—St. Valentine, priest and 
martyr at Rome under Claudius I., the patron saint 
of lovers and more particularly of girls, for no reason 
which is very apparent from his legend. Traditionally 
he is characterised by the attribute of chastity. The 
most noteworthy event in his life is the restoration 
of her sight to the blind daughter of the Roman 
official Astertus, ın whose house he was confined, which 
led to the conversion of the whole household. They 
were afterwards martyred with him. The obscure 
and indeed almost incongruous coupling of the saint 
with lovers has been explained as a itution by 
the church of his festival for one observed at about 
this time by the Romans, more specifically said to 
be a feast of Juno Februata, in which boys and girls 

ledged themselves to one another. It is doubtful 
how far this explanation has the warrant of antiquity. 
St. Francis de Sales is said to have forbidden the 
custom of valentines, that is oh Erving boys in writing 
the names of girls to be waited on and admired by 
them, and substituted billete with the names of certain 
sainte to be honoured and imitated. Another tradi- 
tion bases the association on the fact that the saint’s 
martyrdom took place at the time of the great Roman 
festival of cation, on Feb. 15—the Lupercalia. 
The legen connexion with Roman observances 
associated with the spirit world is also indicated in 
the belief, noted in the old Romish calendar quoted 
by Brand, that ghosts walk on the night of Feb. 14. 

In popular custom, the traditional observances of 
the day back to at least medieval times. The 
custom dt choosing valentines obtained in the fifteenth 
century, as is shown by one of the Paston lettera, and 
there are references to it in the poems òf Charles of 
Orleans, written while he was captive in England, and 
in Lydgate, Chaucer, and Gower, and frequently in 
poete of later days. In the poets, as in rustic tradition, 
the day 18 also associated with the pairing of birds. 
Sunilar customs were noted in France, and, tho 
scarcely relevant, mention may be made of a belief 
embodied in a train in a French almanack for 
1872 on the virtues of blood-letting on St. Valentine’s 


Day. 

The pledging of lovers on 8t. Valentme’s Day might 
be by chance, the first member of the opposite sex 
seen on the morning of Feb. 14 being the Valentina, 
or it might be a matter of deliberate choice. The 
most widely prevalent early form of the custom, how- 
ever, Was y lot, each member of & party—first the 
boys, then the girla—drawing & slip of paper on which 
the name of a member of the opposite sex was written. 
The difficulty of the double lot was overcome by 
ee or by the lot drawn by the boy prevailing. 

ita d sophisti meee uae ono of the valentine 
was a8 a good omen of the pair becoming 
man and wife. The choice of a valentino, whether 
deliberate or fortuitous, entailed some obligation on 
the man to confer gifte on his valentine—an obligation 
which in tland was reciprocal, and perhape origin- 
ally was so universally. e gifts were sometimes of 
considerable value, such as the jewel of the value of 
£800 given to Miss Stewart by James, Duke of York, 
at the Court of Charles II. ya, who mentions the 
drawing of valentines on sev occagions, also dwella 
on the expense to which he was put by the presents 
involved. The custom of sen presents to the 
valentine survived well into the nineteenth century. 
Pepys also records the drawing of mottoes for the 

entine in addition. This is one of the earliest 
references to the literary form of valentines, which 
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later came to be sent anonymously, and from being 
poetical d erated into the comic or even the 
obscene, before it practically died out, at any rate as 
a generally observed custom, in the latter part of the 


nineteenth century. " 

Yo people i eir parenta and others 
with A abd morrow, valentine," the first thing in 
the morning, before themselves addressed, were said 
to ‘catch’ their valentine. A present followed. In 
Norfolk the ‘ catch’ had to be effected before sunrise; 
otherwise the would-be catcher was ‘sun-burned.’ 

Other customs asoorated with St. Valentine’s Day 
are of some significance. Its connexion with the 
paring of lovers made it & time especially suitable 
or divination in connexion with love affairs. Various 
methods were practised, such as a triple dra of 
lota, or by the number of objects seen thro a 
keyhole, or by casting various names on per 
wrapped in clay pellets into water. A nit not 
dissimilar from that enjoined on the eve of Bt. 
Agnes, including the eating of an egg which had been 
stuffed with t, was observed in order to obtam a 
vision of the future consort. Girls were told to pray, 
with their legs crossed, to St. Valentine on this day 
for luck. Another method of divination prac- 

ised on the eve of St. Valentine was to scatter hamp- 
seed on the way home, after a vigil ın the church 
porch, while reciting a charm. evoked the 
image of the future mate raking up the hem 
into a winding -sheet. Here, as often, divination is 
close to the spell. 

In some parts of the country the children roamed 
from house to house singing a valentine song for 
cop In Herefordshire they decorated themselves 
with wreaths and lovers’ knote thrown to them from 
the house first visited ; but one of ther number, the 
youngest and a boy, was decked out more gaily than 
the rest. This brings the valentine into touch with 
ug E ee figure of spring festival Ladanyi on is 

r ire custom was ‘sweeping the girls.’ 
If any girl were not kissed or visited by her e 
heart early in the morning, it was because she was 
‘dusty.’ She was then swept with a broom and 
well kissed by the young men in the house or from 
the neighbourhood. 

Finally, a curious custom from the weet of England 
may be noted. Three mangle young men went out 
together at daylight with & clap net to catch an owl 
and two sparrows in a neighbo barn. If they 
were successful, and could bring the birds to the house 
before the women had risen, they were entitled to 
three pota of purl in honour of 8t. Valentine. 

The obvious difficulty in attempting to associate 
St. Valentine in any way with the popular customs 
and beliefs observed on his day and the character of 
the observances themselves, notwithsten their 
sophistication in many respects, point not o toa 
pagan but also to & very remote origin. Itis obviously 
& pairing custom; but scarcely to be related, as an 
anticipation, to the strict observance of the ecclem- 
astical fast of Lent, when marriage or a formal betrothal 
could not be solemnised ; nor does it appear cognate 
to the carnrval, though it may have a common fore- 
runner with that period of license. The fortuitous 
meag, which was sometimes thought to portend, 
and often did lead to, a weddmg, the divination, 
and ially the triple lot, the interchange of 
pe which probably at one stage represented a 
orfeit for non-compliance with custom, suggest & 
derivation from & ceremonial period of unrestricted 
and universally rm sexual intercourse such as 18 
found among primitive peoples at stated seasons as 
part of a ous ritual for the promotion of fertility 
in the ani and vegetable worid. 
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Societies and Academies. 


Lomwpox. 


Royal Society, Feb. 2.—A. V. Hill: The air-re- 
sistance to a runner. The air-reaistance to a model 
of & running man has been measured in a wind- 
channel, and found to be 0-46 pe*A, where p is density 
of air, v relative velocity, and A projected area of 
model in direction of motion. This is 0-00170 vA Ib. 
weight (v feet per sec., A sq. ft.). The projected area 
of & runner is approximately = square of his height 
x0-15. For a runner on a stil day the air never 
provides more than 5 per oent. of total resistance, 
the remainder being m his own musoles and limbe. 
A following wind of 10 miles an Hour will inarease 

about 8 cent.; a similar head-wind will 
dn coe abet 5 percent. The correction for 
air-resistanoe is too to affect materially the equa- 
tions previously found for the acceleration of a runner 


at the Degtoning of & race. i 

S. M. ton: On the embryology of a mysid 
crustacean, Hemimysis Lamorna. Germ layers and 
the general rudiment are differentiated externally on 
the germinal diso. Gastrulation takes place by im- 
migration from & blastoporal area. The mesoderm 
forms in three ways. row of eight mesodermal 
teloblasts give rise to the’ trunk mesoderm; a pair 
of head bands of mesoderm supply the naupliar seg- 
ments and in front of these a pair of tenn: 
somites is formed. Cclomio cavities appear in 
except antenn: , mandibular, and mazxillulary 

te. The n cells or vitellop represent 

true endoderm. ey form secondary yolk pyramids 
and give rise directly to mid-gut ithelium. The 
liver is formed fram posterior perta of head mesoderm 
bands. The éndoskeletal system is ectodermal, as is 
also much of the musculature. The antennal gland 
is meeodermal, except for the ahort ectod exit 
tube 


. G. M. Findlay: Immunological and serological. 


studies. on the viruses of fowl-pox and vaccinia. 
Three strains of fowl-pox virus have been studied : 
two are pathogenic for the fowl only; one is patho- 
genio for fowl and pi . All attempts to render 
these three strams ic for rabbits, rata, calves, 
and ducks have failed. One attack of Sahel pa To- 
duces immunity. In the fowl any one of the tireo 
strains completely immunises against the others, but 
i pigeon ous treatment with the strains 
pathogenic for fowl produces only partial Hopp 
again st the strain pethogenic for pigeon and fowl. 
‘aocinia virus in the fowl does not become 
converted into fowl-pox virus, and remains patho- 
genio for rabbit and rat. Vaccinia virus and fowl-pox 
virus do not show any cross-immunity in the hen. 
Anti-vaocinia serum from hen has no viricidal action 
on virus of fowl-pox, nor has anti-fowl-pox serum viri- 
cidal action on the virus of MA AM UN. y 
virus easily passes through a e , Veccomnia 
i even after passage in the hen, is still 
held back. No evidence was obtained showing 
any relation between virus of vaccinia and the 
three strains of piel ae virus investigated. — E 
E. Sprawson and F. W. Bury: The chemical evi- 
dences of the organic content of human enamel. 
Previous analyses of enamel differ widely, from an 
unmeasurable trace of organic matter to 16-56 per 
cent., most of the work being on enamels of lower 
animals. An attempt has been made, after inati 
carbonates, to estimate quantitatively ve oe o 
carbon and total Beigas present. present as 
some form of tein, these should show the same 
A so eh oiko as io ROTEL, &nd fram the amount 
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d 
of either found, the percentage of protein in enamel 
cen be calculated. Specimens of human enamel, were 
obtained from deciduous young permanent and adult 

ent tecth. New testa, qualitative and quan- 
and accuracy, showed 
both carbon and nitrogen to be present—nitrogen to 
an extent indicating & maximum organic content of 
0-15 per gent., carbon indicating up to 0-21 per oent.. 

R. J. Ludford: Studies in the microchemistry_of 
the cell (1). When sections of suitably fixed matefial 
are submitted to mild hydrolysis, treated with fuchsm- 
sulphurous acid, and thoroughly washed in sulphurous 
acid, the nucleo-proteids of cells are stained an intense 
porle or violet colour. Chromatin alone is stained 
in the cells. In sections through a tar tumour and 
surrounding skm, no difference was apparent in the 
amount of chromatin of normal and malignant cells. 
It was not found possible to correlate any relationship 
between amount of chromatin in tumour-cell nucleus 
and rate of growth of tumour. Large nuclei often 
contain approximately the same amount of chromatin 
as do , but the giant nuclei which occur in some 
tumours, and are apparently formed by fusion of 
*maller nuclei, contain large masses of chromatin. 

R. J. Ludford: Cytol studies on the viruses 
of fowl-pox and vaccinia. Virus bodies produced by 
vaocinia on the akin of the chick are exactly the same 
as those of fowl-pox, in structure, in origin, and in the 
develo . Vaccinia virus produoes,in the epi- 
denial ella of the ratas cornea inclusions closely 
resembling those of the chick, but differing funda- 
mentally m the absence of covering oamophil sub- 
stance, characteristic of virus bodiea of the chick. 
Vaccinia virus can be transmitted from rat's cornea 
to the skin of the chick, where it resulta in the forma- 
tion of characteristio virus bodies. Chick virus does 
not bring about the same result m epidermal cells of rat'a 
cornea. One strain of fowl-pox was found to produce 
Ta epidermal MU he ee Mio Penn type oe viras 
bodies as in the chick, but was without action on 
epidermal cells of the rat’s cornea. : 


Mineralogical Society, Jan. 10.—L. J. Spencer: 
Potarite, a new mineral discovered by the late Sir 
John Harrison in British Guiana. Small nuggets and 
grains of a brittle white metal have been found very 


by diamond-washers m the nei urhoop 
o the ae Falls on the Potaro River. This 
mineral, previously erroneously described as ‘allo- 
palladrum,' was proved by Harrison to be a compound 
of i and mercury, PdHg, with m density 
(15-0-16-1) considerably higher than that of sither 
of the component metals. There is a ine 
structure which on the surface of one n > 18 ahown 
as indistinct cubic octahedra. The original ‘ allo- 
ium’ from the Harz Mts., supposed to be a 
exagonal modification. of i could not be 
procured for a re-examination; it is probably the 
ordinary cubic ium.—H. V. Ellsworth: A 
simple and accurate oonstent-volume pyknometer 
for specific gravity determination. The oe 

of 10 o.c. capacity is made of silica-glass, thus 
ing several advantages over one made of ordinary 
glass. The stopper is perforated by a capillary and 
is continued into a graduated side-tube, which gpa 
e 


under water while the tus is cooling. 
volume of the contained water to the uations on 
the side-tube can be readily and y determined 


to 0-0002 o.c.—W. Campbell Smith: The optical 
orientation of labradorite from County Down (Lrelahd) 
determined by the Fedorov method. The labradorite 
from basaltic dikes at 8t. John's Point, Ardglam, 
Co. Down, of which the chemical EE and 
refractive indices were’published in 1912, has been 
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studied by the Fedorov method and the optical 
orient&tion determined. . 


Geological Society, Jan. 11.—G. M. Lees: The 
geology. of south-eastern Arabia. South-eastern 
is consists of two te tectonic and strati- 
gaphio provinces: (1) A foreland where, as at 
hofar, ancient gneim is overlain by a ‘Nubian’ 
type of desert-sandstone. (2) An orogenetio zone of 
ERAI Alpine character. The relation of Oman to 
e Zagros arc id discussed. The characteristic tone 
with red and green radiolarites and shales and basic 
ensue reas ooo ee m and forms great 
tracta of pountry south-west of Kerman. Here also 
Upper Cretaceous rocks are strongly unconformable. 
One great branch of the Cretaceous orogenetic zone 
of Central Persia must, therefore, have passed south- 
wards into Oman. The Upper Cretaceous-Tertiary 
geosyncline broke down acrogs the older strike, and 
pursued an independent direction el to the 
present Persian Gulf-Mekran coast. e late Pliocene 
movements also followed this trend, the influence of 
the older tectonics only being shown in the marked 
swing of the strike between Bandar Abbas and Jashk. 
Such a complete independence of these two phases of 
Alpine movement is unique. etic 





The Oman orogen 
zone may be followed through Masirah Island to Ras 
"vei ea tance ee southwards into the Arabian 

uria Islands belong already to the 
foreland. A further movement, though of much lees 
intensity, took place in Oman in post-Miocene time. 
South of Sur these folds strike north-west and south- 
east, and appear to pass out to sea at Ras al Hadd, 
independent of, and across, the older structures. Per- 
haps these folds form a continuous loop with the 
Kirthar Range of Bind, but no connexion can have 
existed between the latter and the Cretaceous orogen 
of Oman. The Triassic, Lower, and Upper Cretaceous 
fossils are described. 


Panis. 


Academy of Sciences, Jan. 3.—V. Smirnoff: Ortho- 
gos lynomials with one complex variable.— 
orin Vasilesco: Some pointe in the theory of 
harmonic functions.—Georges Valiron: A general 
theorem on meromorph functions of itive order.— 
L. Escande; The technique of uced models of 
barrages with overflow weir. Four models of the weir 
were made on a reduced scale, 1/19-5, 1/100, 1/150, and 
1/300 of the actual weir, and the actual flow determined 
for each as & function of the head of water. The 
four curves shown do not coincide exactly. The 
ee ee apri dir 
acale, the extrapolation error being on the side of 
safety. The divergence increases as the model is 
made smaller.—L. Hirschauer and A. Talon: The 
formula for the ultra-rapid propulsion of extra- 
light vehicles on rails.—René Darbord: The reactive 
power.—M Geloso and Mlle. L, S. Lévy: Researches 
on selective adsorption.— A. Wahl and J. Rolland: 
The chlorobenzoylacetic esters.—Mme. Ramart-Lucas 
and F. Salmon-Legegneur: Intramolecular trans- 
position by photochemical action. Isobutyl bromide 
after exposure to the radiation of a mercury arc lamp 
for four hours-is partially converted (4 per cent.) into 
tertiary butyl bromide: after forty-eight hours’ ex- 
posure, 13-5 per cent. is converted. reaction. is 
considered from the point-of view of the hypothesis 
of gamivalenoe.—M. Gignoux: A layer of Triaso 
v tion near Samt-Jean-de Maurienne (Savoie)— 
Albert Morel and Léon Velux: Contribution to the 
study of the biochemical synthesis of the ides. 
The reversibility of the diastatio action of.the Een 
plasm of castor-oil seed.— Constant Mathis: 
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identity of the spirochmte of the ahrew mouse and the 
human spirochmte of Dakar. All the experimental 
work described tends to prove the identity of these 
two diseases. It only remains to find the agent of 


transmission from the animal to man. 


Roxmz. 


Royal National Academy of the Lincei, Nov. 0.— 
G. Giorgi: Doppler phenomenon of acoeleration.— 
S. Minetti: The necessary and sufficient conditions 
for an entire function to be of a certáin genus and 
of a certain order.—S. Cherubino: The notion of 
parity and the real character of real Abelian varieties. 
—G. Vitali: A oovanant derivation in eralised 
absolute calculus (2).—M. Pastori: ouilli’s 
surfaceg.—G. Gherardelli: An observation on the 
Jacobian series of a linear series.—B. Caldonaxzo: 
Certain properties of permanent liquid motions, the 
vortices of which are normal to the velocity.— 
Lodovico Straneo: The conditions of validity of 
some developments of functional o tors.—C, 
Cannata: Contribution to the ballistio theory of 
variable stara——G. Tiercy: The problem of the 
colour index in astronomy.—G. Piccardi: Relation- 
ships bebween*the ionisation potentials of homologous 
elements. In the case of helium and the e- 
earth metals, the relationship between the atomic 
number and AV, the difference between the ionisation 

otential of an element and that of the corresponding 
damental element—that is, the element having 

a single electron in the external orbit on which the 
element concerned has ita peripheral electrons—is 
expreased by a continuous curve (1). In the zino- 
Ee rios ery groun. passagi from an element with 
one electron to ane with two electrons (of the same 
orbit s) is accompanied by an increase in the ionisa- 
tion potential which 18 a well-defined function of the 
atomic number. For other groups of elements, the 
laws connecting ionisation potential with increase in 
the number of electrons in the same orbit are obtained 
by multiplying the ordinates of curve D by 1 for 
the quadrivalent elements (C group), 2 for quinque- 
valent and sexivalent elements and O groups), 
8 for the halogens, and 5 for the rare gases.—A. 
Ferrari and C. G. Fontana: Structure of silver 
chlorate. The lattice of this salt consista of a tetra- 
gonal ocell of dimensions a=8-48 A. and c« 7-01 A, 
containing eight moleoules.—L. Settim]: Chemical 
composition of certain food species. The resulte of 
analyses are given for the following common Italian 
foods: tinned meats of various , fresh Jean beef, 
cheese, stockfish, lean bacon, and dried mushrooms 
(Boletus edulis)—-C. Antoniani: The influence of 
superphosphate on the reaction of the soil. When 
applied to neutral or almost neutral bare soils free 
from lime, superphosphate effeote a gradual but 
t acidification ; the ir acu resulta recorded by 
other investigators are influenced by the presence 
of & growing crop or by other factors.—U. Panichi: 
Independent elemente of symmetry of the flrst and 
second species.—H. Benedetti: Certain modifloations 
in the course of alooholio fermentation due to the 
action of the oscillating electromagnetic fleld on the 
yeast (2). The alteration produced in the course 
of alcoholic fermentation by subjection of the fea 
to an oscillati eleotromagnetio fleld for 38-40 
minutes varies with the es ped of the oscillation. 
With a low frequency (272-7 kilocyoles), the fermenta- 
tion 18 accelerated, the extent of the acceleration 
increasing for some hours and then remaining virtually 
constent. A similar, but lees marked effect is 
observed with a frequency of 400 or 500, whilst for 
the value 1200 the fermentation is retarded.—T. 
Terni: Histological modifications in the thymus of 











280 . i 
birds resulting from castration and from old age.— 
C. Gorini: vestigations on disgenesic milk.—V. 


Puntoni: Elimination of the virus of rabies by the 
sigue tract. The resulta of experimenta on dogs 
indicate that the old theory of the salivary elimination 
of the virus of rabies should be replaced by & more 
comprehensive theory, according to which the whole 
of the mucus and almoet all the da of the digesti 
tube must be as surfaces for the elimination 
of this virus.—A. Galamini: The action of ethyl 
alcohol on the renal secretion. When i in 
the portion of 0-5-0-75 o.c. per kilo of body 

ight, alcohol of 95 per cent. concentration, diluted 
to double-its volume with water, invariably exerts a 
diuretic action, in degree with different 
individuals. The quantity of alochol eliminated with 
the urine in successive periods follows the quantities 
of alcohol present in the blood at an interval of about 
80 minutes, and reaches a higher level. 


VENNA. 
Acadomy of Sciences, Nov. 10.—L. Moser and J. 
Singer: Determmation and tion of rare metals 


from other metals '(10). new vimetrio 
determinations of berylhum and separations based 
on them. By gallo-tannio acid in the presence of 
iron, aluminium, chromium, titanium, zirconium, 
thorium, tungsten, and vanadium. A dense beryllium 
hydroxide can be precipitated by the hydrolyms of 
the beryllium ion with ammonium nitrite m the 
presence of methyl aloohol. A third method involves 
the formation of Be,P,O,, similar to the magnesium 
method. A e precipitate of the ammonium 
salt is obtained in the presence of weak acids (acetic 
or oitric).—R. Schwinner: The structure of the 
mountains east of the River Lieser in Cerinthia.— 
L. Waldmann: Geological structure of the Moldau- 
Danubian primitive rocks on the map sheet Gmünd- 
Litechau ; also report on the geological survey of the 
Moravian primitave rocks in Lower Austria—A. 
Marchet : rt on researches on the eruptive rocks 
of Gleichenberg in East Styria. Chemical analyses 
of trachite and andesite have been made. 

Nov. 17.—0. Halpern: Quantum stetistica.—M. 
Holly: Fishes from Kamerun—a new species of 
silurid.—L. Kolbl: Alpine tectonios of the Altvater 
hills.—E. Chwalla: e stability problem of oa 
circular arc in a plane.—W. J. Muller and K. Kono- 
picky: The theory of passivity : a theory of polarisa- 
tion as to anodic covering and passivity of metals. 
A mathematical equates is given, and the cases of 
copper, iron, nickel, and chromium considered. The 
potential of the metal does not alter, but the apparent 
alteration of potential is to be traged to a change of 
resistance due to extension of & surface layer.—A. 
Muller and A. Sauerwald: New synthesis and puri- 
fication ‘of hexamethylenimine.—E. Bersa: Actmo- 
biological researches. The action of Ron rays 
on the nuclear division of the root tips of mans. 
There is a transitory depression of ine frequency of 
oell division, but vegetative growth is not markedly 
altered. Also the influence of Ron rays on the 
respiration of the root-tips of Viana faba.—A. Zinke, 
K. Funk, and H. Ipavic: Researches on ene and 
ite derivatives (16).—A. Ginxberger and H. Zerny: 
aed ition to the Lower Amazon, Pernambuco, and 

ara. 


Nov. 24.—4A. Muller and E. Rolz : A new and simple 
preparation of 1, 7-dioxy-n-heptane (heptamethylene- 
lyool) and 1, 7-dibrom-n-heptane.—D. B. Anderson: 
e structure of collenchyma oell-wall deduced from 
mucro-chemical investigations. The cell-wall collen- 
chyma of Solanum lycopersicum is neither chemically 
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nor physically homogeneous, but consista of lamelle 
which are alternately pectin and cellulose. Normal ool- 
lenchyma between crossed Nicols appears to be doubly 
ing. After treatment with ammonio-cuprous 
oxide, uloge is removed, and the oell-walls are 
isotropic. The l&melle can be after treat- 
ment with potassium iodide and sulphuric acid.— 
A. Winkler: New resulta of inquiries into the mner 
Alpine tertiary. - 
WagurwoGTON, D.C. 

National Academy of Science (Proc., Vol. 13, No. 11, 
November).—Arthur A. Noyes and Arnold O. Beckman: 
A periodic table of the structure of atoms and ite 
relation to ion formation and valence. A chart has 
been prepared from spectroscopic date showing the 
number, the quantum states and the energies of 
removal of the electrons from the.outer shells of the 
atoms and ions of the first twenty-six elements. 
Atomic numbers are the abecises, and the square roota 
of the energies abeorbed in the removal of the electrons 
from the atoms, in terms of the energy absorbed in 
removing the electrons from the hydrogen atom, are 
the ordinates. The chart indicates the mode of ion 
formation and is suggestive as valencies.— 
Oliver R. Wulf: The magneto viour of ozone. 
An armature of pyrex glass (20 am. long x 8 mm. 
diameter) was suspended from a belance so that the 
lower end came between the poles of & large electro- 
magnet. The force 'exerted on the armature was 
measured when the armature wab surrounded by air, 
oxygen, and an oe gee Lien mixture. Experimental 
conditions produced effects comparable with the 
deviations to be measured, so the pyrex armature was 
replaced by & tube of soda glass containing oxygen at 
atmospheric preesure. The results sh that ozone 
is di etic and ita volume susceptibility is a small 
fraction of that of oxygen.—Morgen Ward: General 
arithmetic.—W. L. Ayres : On the structure of a plane 
continuous curve.—E. T. Beli: On the arithmetic of 
Abelian functions —G. A. Miller: Groups whose 
operators are of the form s*íf.—]oseph Kaplan: The 
contanuous of hydrogen. Horton and 
Davies observed that hydrogen at preasures lees than 
1 mm. of mercury, when excited by electrons of less 
than 15 volta velocity, becomes with & blue 
glow with no atomic or molecular linee: This con- 
tinuous spectrum appears to arise when the molecule, 
in the first electronic state and possessing more than 
0-5 volt of vibrational energy, splita into two atoms. 
—Arthur Edward Ruark and Harold C. Urey: The 
impulse moment of the light quantam. It is suggested 
that the light quantum & property correspo. 
to the spin of electron. Various consequences o 
such & pro are worked out and experiments likely 
to afford evi pow of its ee wi berg 
H. Bateman: e e o e streas-vector 
obtained by Sthrostnge’s culo ed. B. Vincent: 
Some extensions of theory and measurement of shot- 
effect in periodic circuits. : 
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Diary of Societies. 


SATURDAY, FushUARY 11 


rur DENEN oF BoorrAxp (ab Henot Watt Ooll 
Steel Arohes —Papers open for diseummon ;—An Improved Fass Con. 
veyer, A. V. Reus —The Transport of Injufed Persons Underground 
D Davndson š 

RovaL lasrrrurtiox Or Great BRITAIN, at $.—H. O. Colles: Mumcal 
London from the Restoration to Handel (1660-1769) (T) 

Fapesariow DRITANWIQUE pes COMITES DE L'ALLIAXCE FBANQAISE (at 
Tondon Dey Traming Oollege) at 815 —M Mouren: Mareelin 
Berthelot (Lecture! 

HOLL Association or EXNGIXXERS (at Technical College, Hull), at 7 15 — 
W A E. Woodman. The Lubrication of Prime Morem. 


No. 3041, Vor. 121] 


Bdinburgh 


NATURE : 


231 





AONDAY, Fenmoarr 18. 


Onanmirr Oxoaxixariox SocrrrY (at Denison House, 306 Vauxhall Bridge 
ag at 880.—8r Willem Hamer, Dr. H. Graham I2 vue &nd 
Dr. Noekolda: Discussion om the Voluntary Hosp:tels the 
Publho Anthorities  Ohz!rman: Lord Dawson of Penn. 

RorAL GrooraruioaL Society (at Lowther Lodge), at 6.—Dr. O. Cross- 
land: The Island of Tahiti. 

Borat OoLLEGE or SuxcGmoxs or ExoLAwp, at 5.—Dr. A. Abrahams: 
The Phymology of Violen$ Hxercime in Relatson to the Poenbuhty of 
Btrain. 

Bmrrau ParoHorooicAL Bocirrr (Education Section) (at London Day 
Training Oollege), ab 6.—Miss Mary Chadwiek The Ohild's Early Dis- 
eruination be Soand and Speech. 

InetiTuTion OF AUTOMOBILE Exorxr&xs (Birmingham Centre) (at Queen's 
Hotel, Birmingham), at T.—O. R. F Engelbech. Works Tansa- 
tion to Increase Produstzon 

Ixwrrroit0x or ELrorsicAL Exounexrs (North-Eastern Centre) (at Arm- 
strong Ovllege, Newosstle-upon-Tyne) at T —H. B Poynder: Bome 
Practical Oonmdeiations in the Design of Antomatin Equipmenta for 
Heavy Traction Sub--titons 

Cxmaxic HocrerY (at North Btaffordahire Technical Collega, Stoks-on- 
Trent) at 7 30 —F. West: Practioal Experisuce of Firing Rafrastory 
Matenalse with Orl —O. E Jackson and A Heath: Florida Olay in 
China ios. 

Dwwrrrurx or Mxrtace (Boottash Local Sectaon) (at 30 Elmbank Crescent, 
Gla«gow), at T.80—D. R. Tolls. Further Notes on Aluminium Alloys 
Rovac Boorrrr or Axta, at 8 —H. Gough Pagus IDONEA: with 

Bpecial Reference to Bingle Crystals (Cantor Leo ) (I 
Iwirvrs or Camosrry (Bdinbo and East of Sootland Baotion) 
pony, with Bociety of Cham Industry inburgh and East o 
tland Bection) (at North Bntush Station Hotel, Edinbargh) at 8 
—Dr. Kermack Dr O P Stewart Report u the Preliminary 
Investigation into Personal Hrrors in Chemical De mations 

IxyrrrüTi0€ or ELxorRICAL Hxonsxrms (Western Centre) (at Bristol) — 
A. H. Law and J. P. Chittenden Higher Steam Pressures and their 
Appleation to the Steun Turbine, 


TUESDAY, Funrvuarr l4 


Ro. aL Society or MEDICINE (Psychiatry Beotion) (at Maudsley Hospital, 
Deninark Hill), a$ 4 —Olinical Meeung. 

Rovan LDuorrruTiow or Great Bmrrarx, at 5 15.—Prof. A. P. Newton: 
The Dependent Empire and the Brtiah Commonwealth of Nations, 
1870-1046 . 

IxairruTiO0x oF PmrROLEUX TeonwoLoaisrs (at Royal Bociety of Arta 
at 4.90.—O, Dalley. Causes of Fires in the Petroleum Industry a 
Alethods of Prerention. i 

Roya Puoroararnio Socorry or Great Britax (Beientifo and 
Technical Group) at T.—T. Thorne Baker’ Televimon and Hlectrio 

Transmission 

Lormiuts or Britis FoUNDRiMEX (Lancashire Branch, Burnley 

rei (at Municipal College, Burnley), at 7 16.—M1. Goodyer Bemi- 

tee. 


lxwriTUTIOK OF AvromosiLa Ewourcens (Coventry Oantre) (at Broad- 
gate Café, Coventry) at 7 80 --O. R. F. Engolbach: Works Re- 
organisation to Increase Production. 

ImxwrirUTiox or ErxorRicaAL ExorxrrBe (Soottish Centre) (et Royal 
Technical cous Sera at 7.80--D B Munro Modern Hlestno 
Wing, culaily as applied to 8inall Houses. 

Quexsrr LU» (Annual General Meeting), at 7.30 — 
Presidential Address, 

Hoi. OurxiCAL Awp BEurorwarmneg Booury (at Photograph»o Boalety, 
Grey Street, Hull) at 7 45.—J. B. Upton: Westinghonse Brakes 

PHARwACEUTIGAL Sociery or Great Berraiw, at 8 —O. E. Ooríleld 
and P. A W. Self The Oorrelation of Analytical Data and Accuracy 
1n Dispensing 

ROYAL AxTHEOPOLOOICAL [wBTrTUTE, at &80 —Prof F Q. Parsons: 
The Increasing Size of the Bk ull 


WEDNESDAY, FxhRUARY 15. 


Boorety or GLa TromorooY (in Applied Sonos Depa: tment, Bhefield 
Univermity), ab 2 80.— W. Singleton: The Analyms of Ojal Glasses. — 
J. T Howarth and Prof, W. E. B Turnier The Study of a Funde- 
mental Reaction in Glass Making, —David Btarkie aud f Wik S5 

— Turner: Note ou the Ultra-Violet Hay Tianemi-sion of Coloutloes 
Bottles Glass 

lxwrirurTio& oy Hrarma AND VrxTiLAiUEG KxorxxkRe (at Holborn 
Restaurant), at 130 —8. B Horrocks Premdential Address—Disous- 
mon on Report of the Fan Standardisation Committees, 

ROYAL ÜoLLEGE OY HORGEOXE OF EXOLAXD, at 5. —À. Fleming: Lysoayue, 
a Bactenolytio Ferment normally tin Tines and Becretions 

IwwrrruTi0w or Orvit Haornwrras dents’ bred) at 6*0 —W T. 
Shaddock: New Traming Bank st South Haven, Poole Ha: bour. 

DrrrTUTION or ÉLECTRIOAL rug (Bonth Midland Oentre) (ab 
Birmingham Univermty), at T.—E O MoKinnon: Btorsge Batteries 
in Relation to Modern Bappiy to Bleotric Lightang and Power. 

Nouts-Masr OoaxT ox or Hxorwxxzs AXD BHIPBUILDERS 
(Gradnate BSeouon) (Newoastle-upon-Tyne), ab 7 15 —L O Burnll: 
Floating Docks. E 

Mrxsrraipx Aquaniom Soorerr (at 1 Falkland Road, Kgremont), at 7.80. 
—G. A Dnnlop: The Science of the Bea. 

Roya MyrroRoLoo1QA! SOCIATT, at 7 Mü.— Dr, J Glawspoole: The Du- 
tribateon over the British. Isles of the Average Number of Dey» with 
Rain during Each Month of the Year — Memoirs to be disou —The 
Bingle-laysr Problem in the Atmosphere and the Heuhtantegial of 
Pressure, by L F. Hishardson and R. B Munday —The Variance of 
U. Wind and the Aecumulauon of Mass, by L. F. Richardson, 
D Proctor, and R. C, Smith a 

RoraL MtoxosooricaL Soorery, ab 7 30 —D, J. Bcourfield : A New Type 
of Aquarium Microasope.—Prof. J. T. Wilson * Deonptwn of a Oon- 
venient Table for Mieroacopy. 


CROSOOPICAL 


232 


NATURE 


[FEBRUARY 11, 1928 








Roya. hurrrrorR or Barris AROHITEOIZ, &58.—Bir, E, Ouen Williama- 


Rora. Boocimrr oF AXxrm, at 8.—Ompt. Bir Beachmott Towse: The 
Education of the Blind. 

RoraL Soorerr or Manioum (Social pga ab 9.18 —OoL W. P. 
MacArthur: Some Medical Heíerenoos in Pe 

Imwrirvriok or EE acetal HoarGiraras a (Liverpool J Praach goantiy 

i 8 


poring Bociety) — 
one Corus we Gray Lecture 
MxcHaxicaAL Huworwxzss (Sheffield Brancb)— E. G 
Herbert. Catéing Tem fies: Their Efleot on Tools and on 
Materials subjected to Work. 
or Omemusrry (Manchester and Dustict Section) —Piof 
J R Partington. Some cheater Scientua ta. 


THURSDAY. FxbRUAMY 10. 


Evormos Sousry (at Rembrandt Ho Senin Road).—2.80 to 6.— 
Mxtibthons Demonstrations: Mus Health and Educa- 
ton; Eldon Moore, Agnoiltural art 5.—O J. Bond. The 
Dis&zibubon ot Natural Oapacity in the opalston and the Need jor 


National Stock (valton Lectare) 
Hare Soamry, at 4.80. —Prof. A Fowler and Xl. W. H. Bel The Arc 
m of mbon —H. H Fowler. The Chemical t of 


Hydrogen Va and the Failure of Nernst's Heat Theorem —A. H 
a) o lomasd Hyd Molecule; (b) A Generalised 
8 here Wave uatton.—O, Walters and Barrst$: The 


Earth Halide Spectra and thar Ongin —To be read im itie 
only :~-Prof T. R. Merton: On a New Wflect inthe Hlectrno Discharge. 
—RB. W. Watson and M. O. Henderson : The Heating Hffect of Thonum 
and Radium Produots.—O. O Farrand D. B Macleod : Boms Phymeal 
Properties o! Gas-tred Sulphur.—Prof. H. F. Baker: Note on the 
Paper 'Oommutatve Ordinmy Differential Operators’ by J L 
Burchnall and T, W. Ohaundy. Ls B. Ornstann, W. Xaposcinski, and 
J. Q. Hyners : Inteumty Measurements ın the Secondary Spectrum of 

Hydrogen —P. A. M. Direc "The Quantam Theory of he Electron (LI) 

Lrxwrax Soorrry or Lowpox, at b —8 Heron-Allen: On the Fu ther 
Researches of J. J. Lister upon the Reproductive Processes of 
,Polystomella orupa L —X. A O. Hinton: False Killer-Whales in the 

. . Dornoeh Firth —Ars IL. Hunter Alcyonar of the Abrolhos Islands. 
Loxpox MaTHNMATIOAL Society (at Royal Astronomical Bociety), at 5.— 

Transformations ot Generalussd  Hypergsometiic 

* Note on Soluble Groups—Prof IL. J. Mordell (a) 
The Maguigude of the Derivate of a Function; (b) A Bummabalty 
Oonvergenos Theorem. —G. Temple‘ The Com A epee 
Numbers and Obaracieruiio Transtague Titehmarsh : on 
Conjugate Funetzons.—PF. J. W. Whipple On ae allied to 
Hypergeometno Bares with Argument -1, 

Bora, Leerrrvriow or GxsaT Beira, at 5 15.—fhr Willem Bragg: 
From Faraday's Note Books (IIT), The Colours of Gold. 

Omp-Srupr Soousry (at Royal Sanitary institute), at 0.—8ir Humphry 
Rolleston, Bait. ; Ohud Guidance. 

IxsrrrUTION or ELECTRIOAL MoGrwmrRms, at 6,—A Oinemetograph Film 


entitled Voices Amon the Boa, illustraung the New o- American 
Telephone Bervice.—D. 8. Munro Modern Blook Um pir 
tonlarly as applied to Small Houses —A. J. Lins and wil: 


The Domestac Apphoaizons of Electricity. 
Rorau res Soorery (at Royal Bocety of Arta), at 06.50 — 
Dr. G. P. Douglas: Bxperments on Model Air-Sorews at High Tip 


Boorxrr or Omxwicar Lrovusrry (Birmmgham and Midland Beetion) (at 
CURAR. Ymyermty), at T.—Puapers by Dr. W. J. Hickmbottom 
an 

Ouanna Bocurry, at 8.—R. 8. Morrell and & Marks : Studies in China 


Wood On Part, IL The Ondauon of b Mitscetoao Giycenda 
Ww. M. n, J B Peel, end Prof H. V. A. Briscoe: oscopie 
Hwvidenee of Oompound-formation in Mixtures of Organic Laquids.— 


Prof. H. V. A. Briscoe and J B Peel: The Preparataon and Pro 
of Belenophene, Tetrabromoeelenophene and Tetrachloroselenop! 

LANCASTER Asreowomio., amp BcikxTirFiC Assocation (at Btorey 
Instatute, Lancaster), at &, —Dr. T, Green Colour in Nature, 

Roya, Boourry o» TROPICAL MEDICOUR asp Hrormore (ab 11 Ohandos 
Street, W ) at 815 —Dr. A, R Paterson: The Piovunon of Medical 
and Sanitary Services among Rural Populations in Tropical Africe. 

TxxrrrUTION oy MECHANICAL MuGrwmkxs (Birmingham Branch 

YwwrirOTi0w or Mxacuax;caAL Baorwrxas ) —Mayor 

Gregson: Waste Heat Reoorary. 


FRIDAY, Fuanvary 17. 


Grascow Unsivusarrr ALonemists’ OLUs (jointly mth Andersonian 
Chemical Bociety) (at Glasgow Univermty) at 8 80 —Debate 

BovranL OoLLra» or Bu&Boroxs or ExaraAxD, at 5.— Dr. I, O. Mann: 
The Regional Differentaation of the Vertebrate Retina 

Socery or OumwiciL lLxpusraY (Liverpool Section) (jontly with 
Manchester and Fuel Sections) (at gE ex Unireraty), st 6 — 
H. H Thomas An Exammation of the uere of Various Factors 
on the Produota of Oarbonisation of Coal. 

IxwrirUTION or MXOHAWICAL Eworwxxxs (Annual Generel Moeíang), ai 
seid W Gregsou: Waste Heat Recovery. 

F Maxnes Ewonrerns, at 5.80 —Annual Meeting 

Rorar PROTOUELPAIO Boocrmrr or GazaT Barrios (informat Meeting of 

PM Gioup), at T —J. D. Johnston. Changing Ideals in Piotorial 
raphy. 

e REPE o or Hxanonxs (Informel Meeting), at 7 30.— 
Bt John Plevins: Oil Produchon 

Roya lxsrrrurio» or Qasar Barran, at 9.—Rev. Dr E 1. Walker: 
The Univermty * Its Ideals end ita Problems. 
Zz or Drurs an ee omon: Becton) —M. O Lamb. 

he of Gl othing 
eae iai a CoriouRurs (Manchester Section, jointly with 

d Becton) —F. Beholefleld. The Standardisation of Fastness of 
Coloured Tes tjloa. 
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BLEOTROPLATERA' AXD Deroarroas TECHWIOAL Soormrr at premali) 
Oonferenoe on The Blectaodepomtion of Silver :—Dr. Be Gan 
Recent Work on Eleotrodepomtion of Bulver. — A. H Nicol: ro 

ng. 


SATURDAY, FupnUARMY 18. 


Norra or ExorAxp Derrota or Momoa sawp MECHANICAL BNGDNEXN 
(at Newoastle-upon-Tyne), at 1 80 

Horan bhurrruri0* or Garat BnurTAIm, at 3.—H O, Colles: AMumos 
Landon from the Restoration to Handel (1600-1759) (IIL). 

PuraroLogicAL Bocugrr (in b of Phymology, Untvermiy 
Mauchester) 


PUBLIC LECTURES. 


SATURDAY, Fosavary 11. 


Hornwimaw Noaxom (Foreat Hill), at 3.80.— M. A. Phillipa: In the 
Haunts of the Sea-birds, 


MONDAY, FeBAvARY 18. 


GarzsHAX CorLraE, at 6.—G. P. Balay Modern Beienoe and Daily Life. 
The inter-relauonship of the Elements. 

Hast AXOLIAX IxzriTUTR OF AGRICULTURE (Ohelmaford), at 7.—H P 
Weller: Factors aflectang Farm Profits 

University or Lerne, aj &—Dr LI Wynn Jones: Recent Advances in 
Ex\pemmental Paychology : Doctrines and Methods establuhed during 
the last twenty-hvo years. 


> TUESDAY, Frmouarrt li. 


Guarana OoLLEGE, at 6.—W. H Wagstaff: Geometry. (Buooeeding 
Lecturer on Feb. 15, 10, and 17.) 

Barran DxsriruTM or PHILOSOPHIOAL erUDrIES (at Royal Bociety of Arta), 
at 8 15 —Prof. J. Laird: The Possibility of Rahonalmm in Ethics, 


WEDNESDAY, Founuany 15, 


Bova. Lestrrvrs or PusLi0 Hear, at 480 —Dr. W. M Feldman. 
Medico-Legal Aspects of Jonish Lite 


THURSDAY, Fesmoanr 10. 


Univenscry or Lasne, at 8 —A N. Shimmin. Eoonomios in HBveryday 
Life: The Prooess of Earning a Laving. 


FRIDAY, ¥aproany 17 
Kneo'a OoLLmcE, at 5 $0.—K. Kyrukides: Bool Life in Cyprus in the 
Middle Ages, 
e SATURDAY, FABRUARY 18. 


Homxnuxax Mos (Forest Fall), at 8.30 —— Hiss M. A. Murrey: Amulets 
and Magical Figures of the Ancient Egyptians, 


CELEBRATION. 
Fesecany 14 amp 16. 


Biowwrexany or Jomm Humxrra (at Royal College of Burgeons of 
England) 
February 14, pr 4 —Btr Holbart Waring’ Huntenen Oration. 
February 5 —G. O. Peachey: London Homes of the Hunters 
(Thomas Ma Lecture). 


CONFERENCK. 
Feoavary 21 TO 94. 


CaxBONXIRATIOK Cowrrniwon (in Birmingham and Midland Instatute and 
Queen's College, Birmingham). 
Tuesday: February 21 (in Birmingham and Midland Instatate). 
$10.30 4.4. — 
W.J A Botterfeld The General Boope of the Gas Industry. 
T Hardie; Some Phases of Modern Practice in Gas Manufacture. 
T. Hardie: Premdentaal Address to the the Southern Assocation of Gas 


Aug: sers and M 
"arash: and T TEE Finlayson : Continuous Vertical Retorta, 
N. J. Bowater: Vertiol Intermittent Chamber Ovens for Gas 
Manufacture 
R H. Ruthven. Intermittent Vertical Chambers. 


IFedaadag February 19 (in Birmingham and Midland Institata). 
Abl0am — 
O. P. Finn and B Bay The Ganersl Boope of the Coke Oven 
Industry. 
aa Greenfield and G. H Harnson: Modern Coke Oren Practice, 
H. O Evans : Coke Research and the Stoel Industry 
Theraday, February 22 (in. Birmingham and Midland Instatute). 
At 2 30—~ 


T. F. B. Rhead : Steaming m Vertioal Retort. 
A T. Green‘ Gas Works ciones 
Dr. A. Parker: Gas Works Effiuents. 


Friday, February 54 (In Queen's College} 
$104 X,— 

Bir Arthur Duckham The Handling, Preparation, and Utlusstaon of 
Gas Works Coke. 

: Blanding in the Gas and Coke Oven Industries. 


F.B mati: A General Review of Low Temperature Oarbonumtaon. 
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: Science and Leadership. 
OME instruction in science is now provided 
&t most of the secondary schools in Great 
Britain. Such instruction, in the case of the boys’ 
schools, usually takes the form-of an introduction to 
chemistry and physics, while in girls’ schools botany 
and chemistry are frequently the only branches of 
science taught. For various reasons, which have so 
often been the subject of reference in these columns 
that they need not be repeated now, those pupils 
who show any aptitude' for science are mostly led 
for the last two years at school to tread the path of 
specialisation on their journey to the universities. 
They arrive at the universities embryo chemists, 
physicists, or botanists, where they are hatched out 
as full-fledged specialiats destined to act as guides 
to others along the same narrow paths, or to apply 
their specialised knowledge to industry or in one or 
other of the public services. Onlythecomparatively 
few forsake the paths of specialisation and find scope 
in leadership and control for the exercise of the 
partioular qualities of mind engendered by the study 
of science. 

The demand for early specialisation in science 
is as vicious in principle and as harmful in ita 
effecta as the demand for any form of early voca- 
tional training for the children of the leas favoured 
classes of the community. The revolt against the 
old-fashioned classical education was successful 
because the teaching of the classics had become 
80 specialised that the main object of the study 
was obecured. It encouraged the worst forms of 
pedantry : it was de-humanised. There is abun- 
dant evidence that the teaching of science is suffer- 
ing from the same disease. The spirit of science, the 
systematic observation of facts, the conception of 
hypotheses, to be discarded if they cannot be 
verified over a complete range of observations, or 
enunciated as universal if they stand such test, the 
constant challenge to established precedenta and 
authority, is apt to be obscured by a mass of 
technical trivialities which passes for scholarship. 
The influence of scientific discovery upon man’s 
outlook and ‘activities is too often ignored by 
teachers of science. They incline to look at their 
several subjects from the inside, and thus not only 
lose sight of the unity of purpose of the whole range 
of scientific study, but also fail to appreciate the 
important impacts of this nd upon our common 
stock of ideas. 

At the recent meeting of the Science Masters’ 
Association, Prof. W. A. Bone opened a discussion 
on ‘Industrial Openings in Scientific Technology.” 
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He reminded his audience that the profound change 
in conditions during the past twenty-five years had 
increased the need in every branch of industry for 
golentifio control and direction, not only in the 
actual proceases of manufacture but also over the 
whole range of activities precedent and subsequent 
to the production of finished goods. The nation 
that could think farthest ahead and adjust ite 
system accordingly was the nation that would 
deserve success. It behoved us, therefore, as a 
nation, to ensure that our industrial leaders were 


~ men trained in scientific method and in modern 


scientific thought, who could foresee change and 
prepare for it. At least seven years’ training was 
necessary, three years studying fundamental science 
subjects before graduation, to be followed by four 
years of specialisation. 

Within the limits of the subject under discussion, 
it was obviously difficult for Prof. Bone to deal with 
the more general applications of the principles he 
enunciated for industry. This is a pity, As we 
have already suggested, the teaching of science in 
schools and most universities is vitiated by over- 
specialisation, with the resulting tendency to pro- 
duce experts in the narrowest sense of the term. 
What is most needed at the present time is an appeal 
to the science masters in our schools to break with 
a bad tradition, and- by broadening the basis of 
instruction in science, partioularly by the inclusion 


- af biological studies, to extend the mental horizon 


of their pupils. University teachers will then be 
the better enabled to equip science studenta for 
the responsibilities attaching to the most coveted 
positions, not only in industry and finance but also 


in the spheres of higher administration in State and 


local government services, the various colonial 
services, and even the judiciary. 

Most of us will subscribe to the view that no 
person can be considered well educated who lacks 
the equipment to discern the principal forces which 
are operating to mould our environment. Un- 
doubtedly some knowledge of science and some 
training in scientific method are essential for such 
discernment. For the control and direction of 
affairs, more than this general training is and should 
be required. It is doubtful whether anyone who 
lacks the capacity for independentand perspicacious 
inquiry should be entrusted with the cares of leader- 
abip. The field of research is sufficiently extensive 
to provide abundant opportunity for testing such 
oapacity. It behoves us to follow some such 
procedure in choosing our leaders, rather than 
continue to leave it to chance circumstance to 
produce them. 
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To prevent misunderstanding, let us state 
definitely that it is not contended that the creative 
research workers of any country should be 
hampered by administrative duties. Such research 
workers are sufficiently rare to be given every form 
of encouragement to extend the bounds of know- 
ledge. Their requirements are met by giving them 
all the facilities they need for their work, the 
greatest amount of freedom from external control, 
and freedom from pecuniary worries. It does not 
follow that we agree with the oft-repeated assertion 
that such men are unfit for administrative control. 
The success of Newton as Master of the Royal Mint 
is by no means the exception which proves the 
accepted rule. Our view is that no country can 
afford the luxury of diverting them from the 
pursuit of new knowledge and ita dissemination. 
Their gift of vision is the world’s greatest asset : 
their function is leadership in a supreme degree. 
Happy the community that is intellectually 
equipped to appreciate their genius and possesses 
the will to follow them. 

It is the other types of research workers for whom 
we consider more varied and abundant opportunities 
should be given for the exercise of their talents. 
They may be concerned with the critical examina- 
tion of discoveries being made in a particular fleld-of 
knowledge with the view of their application, or 
they may be engaged on what is embraced by the 
term ‘development work.’ But because of the 
existing prejudice in Great Britain against the so- 


called experte, they are rarely placed in a position 


to acoept full responsibility for the execution of their 
ideas. Possibly this prejudice is more ingrained in 
the hierarchy of the Civil Service than elsewhere. 
Cases are on record where administrative officers 
have come to decisions on technical questions 
without even consulting the technical advisers of 
the department. It is repeatedly asserted in 
administrative circles that a man with intensive 
knowledge of &.partioular subject is incapable of 
unbiased judgment on any matter within ita scope 
upon which there may be difference of opinion. 
Consequently, when a Royal Commission was 
appointed to inquire into the state of the coal 
industry, its members included no  soientiflo 
authority. It is true that the Commission was 
assisted by a scientifio assessor, but no actual 
member of the commission was competent to 
examine the sciesftific experta who gave evidence 
before it. We are assuming, of course, that finanoe 
and economics cannot be regarded as exact sciences. 

Obviously there are historical reasons for the 
prejudice against the expert in the State service, 
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"The prejudice, however, should be attributed to the 
expert's virtues rather than to his vices. The State 
machine is activated by bias—the bias of one or 
other of the political parties. The scientific expert 
who is faithful to his training must deal with facta 
objectively and not subjectively. Like the lawyer, 
it is his function to weigh evidence, but unlike the 
lawyer it is not his function to select only those facta 
which support his preconceived hypotheses. If the 
weight of evidence is against his hypotheses, he 
must find others. It is only natural that the 
politician, and the administrative head of a depart- 
ment who has to serve him, often to the extent of 
writing & memorandum demolishing all the argu- 
menta in a memorandym on the same subject which 
he. had prepared a few months before under a 
different regime, should display a preference for the 
legalistically minded adviser. The scientific expert 
cannot be expected to be so accommodating. 
Ethical considerations apart, let us assume that 
the present machinery of government is such that it 
demands for the smooth working of certain of ite 
parts a type of administrative officer whose function 
is to serve as a buffer to lessen the shock of impact 
of impartial judgments on the political heads of the 
State machine. It does not follow that every part 
of the machine must be subject to the same control. 
The State has made itself progressively responsible 
for providing certain services, the efficient adminis- 
tration of which is entirely dependent upon the way 
our available resources of technical skill and 
scientific knowledge are utilised. It is farcical to 
pretend that they can best be utilised by those who 
are ignorant of those resources, any more than it is 
safe to assume that the ignorant will seek impartial 
advice or be unbiased in their judgments. We 
suggest that the present machinery of government 
isin need of overhaul, An attempt should be made 
to differentiate clearly between those departments 
whose principal functions are political, and those 
whose activities are governed solely by financial 
considerations. It is not denied that successful 
administration depends upon a knowledge of the 
administrative system, but we fail to understand. 
why this knowledge cannot be acquired by those 
who have had the advantage of the broad training 
we suggest in the methods and principles of science. 
As we have already said, many desirable changes 
if the teaching of science would be effected if the 
choice of career of science studenta were not so 
limited. Their predetermination to specialisation 
is bad for them and worse for the country which has 
built up the tradition. In the continental countries 
there is no such tradition. Men trained in science 
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occupy the highest positions in the State and 
industry. This may account for the rapidity with 
which the scientific discoveries of our countrymen 
are applied to industry in Germany, and possibly 
afford an explanation for the slow development of the 
tropical possessions of Great Britain in comparison 
with the rapid development of those of the Dutch. 
It is high time a survey were made of the positions 
for which candidates, in addition to that ill-defined 
quality—peraonality—should possess a sound know- 
ledge of science. We oan think of none where this 
knowledge would not be an advantage. It would 
lend reality to finance, to the direction of industry, 
to the administrative services, and even to politica. 
It would increase our respect for the law if the 
judges in the special courta dealing with technical 
matters were themselves able to differentiate 
between what is and what is not science. It would 
be worth while trying the experiment of appointing 
scientifically tramed men as governors of our non- 
self-governing dependencies, instead of distinguished 
soldiers, sailors, or politicians. But it is unlikely 
that any such survey will be made until there are far 
more members of the. House of Commons who have 
& knowledge of and abiding interest in science and 
faith in ita methods. It would hasten the day if 
more teachers of.science appreciated the social 
implications of their studies and led their students to 
realise that modern statecraft must be based upon & 
comprehensive study of the sciences. 


A 





The Clinician and Chemotherapy. 
Principles and Practice of Chemotherapy: wih 
Special Reference to the Specific and General 
Treatment of Syphilis. By Prof. John A. Kolmer, 
Pp. xvi- 1106. (Philadelphia and London: 
W. B. Saunders Co., 1926.) 55s. net. 


ITHERTO most of the literature of chemo- 
therapy has been written by chemists, or 

at least by investigators with a bias towards 
chemistry. It is wont to consist of descriptions, 
in series, of complex organic compounds contributed 
by the chemist, to which his biological colleagues, 
the pharmacologist and the parasitologist, add 
‘toxicities ' and ‘ curative doses,’ the latter being 
the minimum quantity of each substance found 
necessary to cure some particular infection induced 
experimentally in one of the lewer animals. If 
the ratio between the two factors is favourable for 
any member of the series, that substance becomes 
& possible candidate for clinical trials, so that the 
clinician has the last word in deciding whether the 
work of his chemical and biological colleagues is 
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to have the chance of becoming a practical suc- 
e œs. Such practical successes are rare, and are 
far more limited in their application than is 
generally believed, even by that restricted publio 
which concerns itself with matters of scientific 
interest. ` 

Fortunately, the contribution which ahemo- 
therapy makes to the welfare of humanity is not 
measured solely by these occasional therapeutical 
bull’s-eyes, but by the steady growth of systematised 
knowledge of the mode of action of drugs, which ita 
study inevitably ensures, and this accretion of 
knowledge is just as likely to come from olinical 
failures as from clinical successes, and perhaps even 
more from investigations which have no, immediate 
practioal end in view. The paucity of these 
successes is perhaps responsible for the suggestion 
now and then made that chemotherapy is not living 
up to the expectations that were formed regarding 
it when ite greatest achievement, salvarsan, was 
introduced into medicine now nearly twenty years 
ago. Conferences of learned societies are often 
useful as & means of gauging current impressions, 
and it is noticeable that at the present time such 
conferences dealmg directly or indirectly with 
therapeutics are often much more concerned with 
the contributions made by biology and bio- 
chemistry than with those attributable to the study 
of chemotherapy. There ‘are fashions even in 
scienoe and in medicine. 

It is all to the good, therefore, that a clinician 
like Dr. Kolmer,should have been inspired to 
produoe at this juncture the book now under notice. 
It pute on record the clinician’s view, generously 
tempered by that of the laboratory worker—for 
Dr. Kolmer has the good fortune to fulfil both 
funetions—of the present position and future 
prospects of chemotherapy in relation to clinical 
medicine. Throughout the book, indifference to, 
or an intimate and extensive knowledge of, the 
chemistry of synthetic drugs appears to be assumed, 
for this side of the subject is left severely alone, 
only two graphio formule, those of salvarsan and 
neosalvarsan, being given in the whole book. Those 
interested in chemotherapy can, however, well 
afford. to dispense with: such details, which are 
readily obtainable elsewhere. i 

The author’s preoccupation with the treatment 
of syphilis and the important position which this 
disease naturally takes in any exposition of clinical 
medicine based on chemotherapy, accounts for the 
large amount of space, more than 600 pages, 
devoted to it, and bio-chemista and biologists will 
‘welcome this full discussion, especially of the 
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possible and probable reactions of anti-luetio drugs 
in the body. 

Perhaps the most interesting seotion of the book 
is that concerned with the chemotherapy of bacterial 
and mycotic diseases. It is well known that in 
spite of unremitting work in this direction, especi- 
ally in Germany, and more recently in the United 
States, very little progress has bean made, and it 
is difficult to decide whether the workers who 
persist in such investigations are long-sighted 
optimists or merely misguided enthusiasts. Dr. 
Kolmer discusses the methods of investigation 
available and the pitfalls which beset even the most 
wary in drawing conclusions from the resulta of 
experiments in these cases. He then deals with 
such progrees as has been achieved in the use of 
dyes for local and general infections, ethylhydro- 
cupreine and ita relatives in the treatment of 
pneumococcal and other bacterial diseases, and 
finally with the compounds of such metals as 
mercury, copper, arsenic, gold, eto., which have 
been the subject of so many forlorn hopes for the 
cure of tuberculosis. The section gives a fair and 
unbiased account of what has been done, and in 
view of the generally discouraging resulta, Dr. 
Kolmer takes & surprisingly cheerful view of the 
possibilities of chemotherapy even in these diseases. 

The section on trypanosomal diseases is made 
the means of a very thorough discussion of trypano- 
cidal tests, which have become so important a part of 
chemotherapeutical work and a subject to which Dr. 
Kolmer has himself made valuable contributions. 

The other sections are neither so full nor so` 
up-to-date as the three just alluded to. Experta 
on tropical diseases will scarcely regard 25 pages 
as adequate for the discussion of malaria, even 
if it has only recently become amenable to chemo- 
therapeutical investigation, or 30 pages sufficient 
to describe all the work that has been done with 
gurpciatngly Buoceesíul resulta in some cases, in 

“ leighmaniasis, amebiasis, piroplaamosis, schisto- 
somiasis, and other protozoan and metazoan 
diseases of man and the lower animals.” It seems 
odd that kala azar, for example, can be dealt with 
without mention of the valuable work done by 
Dr. Napier in India in clinical trials of antimanial 
drugs, which has led to great improvements in 
treatment in the last few years. Medical men, in 
writing &bout the treatment of malaria, generally 
contrive to suggest that the supplies of cinchona 
bark are inadequate, or that the price of quinine 
is too high, and Dr. Kolmer is no exception to this 
rule. The fact is that for some years cinchona 
bark was qver-produced, dnd if this had been 
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allowed to go on, many of the plantations would 
have gone out of existence. The planters in Java 
very wisely took steps to control. output, just as 
British rubber-producing companies have had to 
reduce the output of rubber to avoid a similar 
catastrophe. To anyone who feels doubtful about 
the wisdom of such & course, the excellent address 
dealing with this subject which Sir Thomas 
Holland gave a short time ago to the Royal 
Society of Arts may be commended. 

The book is very well produced, and contains few 
misprinta or mistakes in chemical nomenclature ; 
it can be cordially. recommended to chemists and 
biologists concerned with chemotherapeutical work 
as affording the kind of information which is 
particularly difficult to obtain and oollate, éxoept 
by laborious search through. medical literature. 
Dr. Kolmer not only provides this information, 
but also presents it with illuminating commenta. 

T. A. H. 





Physics for Students. 
(1) Physics for Colleges. By Prof. H. Horton 
Sheldon, Prof. C. V. Kent, Prof. Carl W. Miller, 
and Prof. Robert F. Paton. Pp. vi+655. (Lon- 


don: Macmillan and Co., Ltd., 1927.) 16s. net. 


(2) The Elemenis of Physics. By Prof. Alpheus W. 
Smith. Formerly published under the title of 
“The Elemente of Applied Physics.” Second 
edition. Pp. xviti+660. (NewYork: MoGraw- 
Hil Book Co. Inc.; London: MoGraw-Hill 

- Publishing Co., Ltd., 1927.) 178. 6d. net. 

(3) Light. By F. Bray. Pp. xii+284+6 plates. 
(London: Edward Arnold and Co., n.d.) 65. 
(4) Light. By Vivian T. Saunders. Pp. vii 4 320. 

(London: John Murray, 1927.) 65. net. ` 

(D) Studies in Optics. By Dr. A. A. Michelson. 
(The University of Chicago Science Series.) Pp. 
ix +176 +7 plates. (Chicago, Il.: University of 
Chicago Press; London: Cambridge University 
Press, 1927.) 10s. net. 

T" spite of the multitude of text-books on 

physical science, there always seems room for 
the ingenious author to produce a new volume. 

Amongst the problems he has to solve ‘is included 

that of finding a method of go presenting his subject 

as to maintain the interest of the reader; for all 
educational experts are agreed that the power of 
remembering what is read deperds upon the degree 
of interest that is aroused in the mind. The 
element of wonder may be excited in various ways, 
and the books noticed below serve to illustrate some 
of the methods which may be employed. Another 
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difficult question which confronts the author is that 
of determining to what extent recent investigations 
and modern theories should be treated, and if they 
are adopted, to know at what point in the exposition 
the new material or method is to be introduced. 
For example, in a work on electricity, should the. 
electron theory be made the basis of the treatment, 
or should it be discussed separately after developing 
the older theory 1 The answer to such a question 
must obviously depend on the purpose in view and 
on the class of reader for whom the book is intended. 

(1) Under the editorship of Prof. Horton Sheldon, 
this text-book of “ Physica for Colleges ” has been 
compiled by.four authors, each one of whom is 
engaged in teaching physics in an American uni- 
versity. Each author has been responsible for one 
section of the book, and has tried to make it a 
continued story. Thus, in the editor’s section on 
heat and molecular physics, the kinetio theory 
underlies the whole, and everywhere explanations 
are based on this. In the same manner the electron 
theory underlies the section on electricity and 
magnetiam, and wave motion underlies that on 
sound and. light. “This not only unifies each 
section but it weaves modern physics into the 
structure of the book instead of leaving it as a mere 
appendage.” It is noteworthy that the authors 
have been able to include chapters on modern 
radiation theory, quantum theory, and other 
modern developments ; although the treatment of 
such subjects is necessarily somewhat alight, it is 
certainly desirable that the student who includes 
physics in his college course should be made familiar 
with recent theoretical and experimental work. 

The editor, who has had experience of teaching 
classes containing hundreds of studenta, makes one 
remark which may be laid to heart by writers of 
text-books : “ An attempt has been made at every 
turn to minimise those things which tend to 
influence the student to memorise, and to magnify 
those things which tend to induce him to use logical 
methods of thinking. Thus italics, bold-faced type, 
eto., have been avoided in the body of the text, as 
the student usually tries to memoriae such portions 
of a book." : 

(2) In making & minor change in the title of his 
text-book, Prof. Alpheus Smith has not altered 
either the purpose or the method of the work. It is 
intended for studenta who are primarily interested 
in the practical applications of physics, and the 
author has been very suocessful in illustrating such 
applications to agriculture, engineering, physiology, 
and everyday life. The method employed has 
involved some curtailment in the number of 
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scientific facts recorded, and special strees has not 

been laid on the historical development of the 

subject. In the revised edition, additional para- 

- graphs have been provided on sound and light, 

: with illustrative material taken from architectural 
acoustics, andition and voice sounds, and from the 
physiological effeote of light. Finally, a fifth part 
has been added giving in concise form a clear and 
interesting account of the brilliant discoveries and 
advances made im physica in recent years. The 
illustrations are numerous and, in general, excellent; 
in a few instances, however, photographs of appar- 
atas show only the external appearance, and details 
of construction are lacking. Of special excellence 
are the photographs of sound waves produced by 
bullets or electric sparks. - 

(3) Mr. Bray’s book on light was begun when the 
author was a science master at Clifton College, 
and was designed to satisfy the requirements of a 
general education and to enable a boy to pursue the 
study of light in a logical manner up to the modern 
developments of the wave theory. The suthor 
has been successful in his aim of producing a read- 
able text-book, and he is to be commended for 
having devoted so much attention to the historical 
side, which, as he points out, provides a wide fleld of 
interest and fascinates both old and young. 

The first chapter is an interesting historical survey 
of the science of optics, and the account given of the 
theoriea of light put forward by the early Greek 
philosophers is suggestive when the reader is already 
familiar with the moat recent theories of radiation. 
More detailed history accompanies the accounts af 
the important principles laid down in each chapter, 
and five full-page plates give portraits of distin- 
guished discoverers in optics. There are numerous 
diagrams, and also a large number of experimental 
verifications and determinations. The chapter on 
optical instrumenta is of value, and we note 
that Schuster’s method of focusing the telescope 

and collimator of a spectrometer is described. ~ 
Part IL, which forms about one-third of the 
volume, is concerned with the development of the 
wave theory and is prefaced by an elementary trest- 
ment of simple harmonic motion and wave motion. 
The chapters on interference, diffraction, and polar- 
isation are well written, and we find a brief reference 
to Bohr’s theory of the origin of spectra in the last 
chapter. In view of recent progress, the statement 
that very little is known of the ‘ band spectrum’ 
should be revised in & new edition. 
. (4) Mr. Saunders, of Uppingham, has written a 
text-book on light of somewhat similar character to 
that by Mr. Bray, for studenta who are following an 
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elementary but formal course. It is intended to 
cover the ground required for the usual "school 
examinations, but aa it was not considered neceesary 
to give detailed instructions conoerning laboratory 
experimenta, the scientific information given and the 
method of treatment are slightly more advanoed 
than in Mr. Bray's book. For example, in the 
chapter on photometry we find descriptions of the 
selenium cell and the photo-electrio cell which are 
receiving much attention in photometric labora- 
tories. It may be pointed out that a photometer 
head of the Lummer Brodhun type waa described 
by Prof. William Swan of St. Andrews thirty years 
before its invention in Germany. 

It is a little misleading to say of the Gregorian 
telescope that “ the telescope was never actually set 
up." James Gregory first described his reflecting 
telescope in “ Optica Promote " (London, 1663) at 
the age of twenty-four. The attempt which he 
made to get a telescope from the London optician 
Reive was abandoned because the figure proved so 
bad. That versatile genius Robert Hooke con- 
structed the first Gregorian telescope. which was 
presented to the Royal Society in February 1674. 
It is interesting to find that in the previous year the 
University of St. Andrews had commissioned ‘ Mr. 
James Gregorie, professor of the Mathematical 
Sciences here to go to London, and there to provide 
so far as the money already received from our 
Benefactors will reach, such instruments and 
utensils as he with advice of other skilful persons 
shall judge most necessary and useful for the above 
mentioned design [for providing ane obseryatory].” 
As Gregory was a friend and correspondent of John 
Collins, the secretary to the Royal. Society, it is 
more than probable that he met Hooke, the curator, 
during his visit to London, and discussed the tele- 
goope with him. Later, several Gregorian telescopes 
were made by Short, and one of these is now in the 
Natural Philosophy Department of the University 
of St. Andrews, marked James Short, Edinburgh, 
1786. The same form was generally PEENI in 
the eighteenth century. 

The latter part of the book is devoted to the wave 
theory of light, with descriptions in the last two 
chapters of electromagnetic radiations and spectral 
series. The chart from “ Phases of Modern Science,” 
showing the great range of electromagnetic waves, is 
reproduced, and an interesting elementary account 
is given of Bohr’s theory of the hydrogen atom. 

(5) Prof. A. A. Michelson, who was included in 


‘Narven’s list of Scientific Worthies on Jan. 2, 1926, 


has done a valuable piece of work in giving & 
résumé, under the title “ Studies in Optics,” of his 
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own investigations on the subjects of interference, 
diffraction, and the determination of the velocity of 
light. His fertile mind, equipped with the necessary 
theoretical knowledge (derived largely from the 
work of the late Lord Rayleigh), seems to possess an 
almost uncanny power of translating ideas into 
practice. The book is based on the undulatory 
theory of light (the difficulties associated with the 
‘quantum theory béing no more than hinted at), and 
it begins with a discussion of the interference of 
light waves and a description of the &uthor's inter- 
ferometer. Measurements of a small displacement 
made by thid apparatus are from twenty to fifty 
times as accurate as the corresponding measure- 
menta by microscope or telescope. In the measure- 
menta of the standard metre in light-waves the 
acouracy may be expected to be of the order of one 
part in several million. The special case of inter- 
ference known as diffraction is next discussed, and & 
word of praise must be given to the excellent photo- 
graphs of diffraction patterns reproduced im the 
plates. The difficult problem of ruling large 
diffraction gratings has been attacked with marked 
success by Michelson, who applied interference 
methods to the measurement and correction of the 
errors of the dividing engine. 

By the application of interference methods in 
astronomy it has been posaible to measure not only 


the diameters of the satellites of Jupiter, but even . 


the diameter of the red giant star Betelgeuse, which 
was found comparable with the diameter of the 
orbit of Mars. Experimenta are still in progress at 
Mount Wilson Observatory to determine as accu- 
rately as possible the velocity of light, the value 
found from observations in 1926 being 299,796 
kilometres persecond. But it is probable that the 
negative result of the Michelson-Morley experiment 
will serve to perpetuate the fame of these experi- 
menters even more than positive quantitative 
determinations. This zero result is the corner-stone 
of the theory of relativity, which is held by some to 
be incompatible with the existence of luamimiferous 
ether. It is significant, however, that Michelson 
concludes his account of the theory by saying: 
“Tt is to be hoped that the theory may be recon- 
ciled with the existence of a medium, either by 
modifying the theory, or, more probably, by 
attributing the requisite properties to the aether; 
for example, allowing changes in ita properties 
(dielectric constant, for instance)-due to the presence 
of a gravitational field.” . ` 

The University of Chicago is to be congratulated 
on this addition to ita Science Series. 

H. 8. ALLEN. 
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. The Constitution of Glass. 

The Constitution of Glass: a Series of Papers re- 
printed from the Journal of the Society of Glass 
Technology. Edited by Dr. W. E. 8. Turner. 
Pp. vii+191. (Sheffield: Society of Glass Tech- 
nology, 1927.) 7s. 6d. 


T* May 1925 the Society of Glass Technology 

organised a general discuasion to which papers 
on the nature and properties of glass were oon- 
tributed by British, French, German, and American 
authorities. These papers have now been re- 
printed, with seven pages of “ General Discussion 


on the Foregoing Papers," which are nine in 


number, since one additional paper appears to 
have been added to those contributed to the dis- 
cussion. “The volume also includes a paper on 
“ The Viscous Properties of Glass," which was read 


at a meeting of the Society at the end of 1926, 


and a report on “ The Structure and Constitution 
of Glass," by Dr. Rosenhain, prepared at the 
invitation of the Counoil under the Glass Research 
Association Trust Deed. 

It is this last report that specially invites 
criticiam, since, unlike the earlier papers in the 
present volume, it does not appear to have been 
read at a meeting of the Society for which it was 
prepared, and is therefore published without any 
accompanying discussion. This is an unfortunate 
limitation, since the theoretical viewa now ad- 
vanced to explain the structure of glass and other 
amorphous solids gives the impression of having 
been devised (as indeed the author hints) in pre- 
War days, when the nucleus atom and the electronic 
origin of valency were alike unknown, and to have 
been brought only incompletely into conformity 
with the implications of these revolutionary doo- 
trines. 

Thus we find that the orisp distinction between 
the ‘ electrovalent’ struóture of common salt and 
the ‘ bonded’ structure of integral molecules, for 
which the quantum theory supplies such ample 
justification, is replaced by an amorphous con- 
ception of bonds of varying strength and varying 
length, uniting all the atoms in the mass, with 
little or no regard to the ordinary laws of chemical 
combination. This formless picture is rendered 
rather more confused by the fact that, although 
the relative constancy of length of the bonds 
between the atoms is scrapped, the fixity of angles 
is retained; but & final element of bewilderment 
is created by an assertion that, when an alkaline 
silicate is electrolysed, “ rupture of bonds between 
an alkali metal and oxygen must have occurred,” 
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since the word “ must " ja surely too strong to use 
when postulating a rupture of bonds which the 
modern theory of ‘complete ionisation’ supposes 
to be non-existent | 

The general reader will welcome the reproduction 
of a paper on the equilibrium diagram of the soda- 
lime series of silicates, from the Geophysical 
Laboratory at Washington, and of & summarising 
paper on the structure of quartz by Sir William 
Bragg; and chemists will add this volume to their 
shelves all the more readily because it is issued in 
the familiar format in whioh the Journal of ‘the 
Chemical Society has appeared for more than half 
& oentury, and haa therefore become by long usage 
an ideal for ehemical publications when the finan- 
cial assistance of the advertiser is not essential. 


Our Bookshelf. 


1) Applied Magnetism. By Dr. T. E. Wall. 
B . 202. (London: Ernest Benn, Ltd., 1927.) 


. net. 

(2) Hin ng in die Elekirizildtslehre. Von Prof. 
R. W. Pohl. Pp. vii+256. (Berlin: Julius 
Springer, 1027.) 13-80 gold marks. 

(1) Ds. WALL gives & good general survey of the 

subject of applied etism and of the theoretical 

aspects of certain of the questions raised by recent 

. developments of magnetic practice. The bulk of 
the work is devoted to the problem of ops 

practical control over the io behaviour 

the materials used in p eering work 
and to & description of the methods employed in 
ing the etic behaviour of such materials ; 


and the author's own work and experience enable 


him here to give a tolerably complete, if not always 


& critical, account of the present state of our 
empirical knowledge of a now very extensive 
subject. The treatment of the theoretical 

of the subject is leas happy, being both incomplete 
and, in places, .co 8 
subject is still in a state of flux, this cannot be 
regarded as detracting seriously from the merits 
of an otherwise book. — f : 

(2) This book, of a very different calibre fro 

Dr. Wall’s volume, is intended mainly as an 
introductory text-book of electricity and mag- 
netism for studente"who are out for the ideas 
rather than their mathematical or technical de- 
velopment, and have to approach them experi- 
mentally. It oovers the whole range of the 
subject from electrostatics and magnetostatics, 
through the usual ideas of ourrent generation and 
flow, to electrodynamics, radio-activity, and electric 
waves, with all the thoroughness that is possible 
within the scope of ita number of pages. The 
treatment is experimental brie spel each idea 
being derived from the result of an experiment, 
and. suggesting further experiment, and so on 
throughout the whole subject; but an excellent 
balance is maintained between the details of the 
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experiments and the description of the facts whichm 
emerge from them. mr pon Noes this is a delightful 
book, one af the most p t features of whiolw 
is the large number of beautiful illustrations, 
diagrammatic and photographio, which ado 
almost every page. . GHL 


e and Testing of Magnetic Materials. By 

omas gor, dP: xiv +385. (New York : 

MoGraw- Book Co., Ino. ; London: MoGraw- 
Hill Publishing Co., Ltd., 1927.) 25s. net. 


NxanLY every piece of electrical apparatus has, as 
Mr. Spooner points out, a etio circuit. In 
pe erly of carea: phis aigo t is the go i 
factor which decides the size, shape, weight, E 
cost of the a tus ; .& knowledge of ita laws and 
the inferis feodi which it may be constructed 
is therefore very desirable on both technical and 
economical grounds. Unfortunately, to those not 
already familiar with tic theory, the whole 
subject is somewhat re t and irksome. The 
unlovely names of units and properties (which to 
adus cone appear far too numerous), the lack 
of uniformity among different authorities, and a 
feeling that the whole subject is not quite free 
from a tinge of empiricism, are among the probable 
reasons for this state of things. Anyone who feels 
like this will welcome Mr. Spoaner’s book. . 

The introduction gives the ordinary relations 
and formule of the magnetio circuit in very clear 
and oonvinoing outline, and a useful comparative 
table of the various units of magnetio induotion. 
The remainder of the first half of the book is a 
complete résumé of our present knowledge of the 
magnetic properties of commercial ferro- etio 
materials. e results of researches nid by 
workers in many oountries are given very fully, 
and these are discuased and compared with the 
author’s own experiments. The book is therefore 
by no means a mere compilation. A very large 
amount of quantitative information: is given— 
almost every page has a graph from which numerical 
values may easily be read off. The effeote of com- 
position, heat treatment, crystalline structure, eto., 
are shown, and problems introduced by modern 
Ai endo &pparatus reoeive consideration. 

e second part of the volume is devoted to a 
complete survey of the ees and methods of 
magnetic ing, with chapters on core logses in 
commercial ines and on magnetic analysis. 

VULT R. 





A Manual of Automatic Telephony. By Charles W. 
Wilman. (Lookwood's Manuals.) . vii +223. 
(London: Crosby Lockwood and Bon, 1927.) 
7a. 6d. net. 
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condi idgrations before describing the use of the 





ed, and go the student will have little difficulty 
ageing how an automatic system works. 


O 


airhble. For a CA connexions can be com- 
isto d more quickly and can be released instantane- 
jously. Errors due to incorrectly hearing & number 
efiminated There is a large Sa ee eee pre 
ties. A twenty- four hours’ service can 

ery exchange, and Sea lane nantes of eral 
exolianges oan economically replace a large ex- 
hate In countries where several langu 
8po & call may be completed with equal facility 


whatever language the subecriber As for 
years to come automatic and manual ex- 
ichariges must exist side by side, the author devotes 





& chapter to explaining how they can bé inter- 
connected. We recommend this book to all readers 
who want to get an elementary knowledge of the 


working of an automatic system. - 

Some Famous Medical Trials. By Dr. Leonard 
A. Parry. Pp. x+326. (London: J. and A. 
Chure 1927.) 108. 6d. net. 


Tan en work contains an account, from 
the time of Elizabeth to the present day, of thirty 
odd trials in which medical men figured, usually 
Mem TET. 
S&oknow. in the ve not been 
any particular order, either chronological or 
alphabetical, have, with two exceptions 2x 
France and the United States reapeotivel 
taken from the criminal annals of Great rot Cent acia tain, 
Ten cases in which the medical man was brought 
to trial for treason or other political offences 
contain nothing of scientific interest, and the same 
may be said of the crimes of violence, libel, and 
eine with pace, te a ee 
wi igo e chosen by the 
doctors for their sae bei , arsenio, aconite, 
hyosine, | e, and morphia. Among these 
may be the first case of by morphia, 
in which the evidence of Erie, dio celebrated 
Parisian toxicologist, was the cause of bringing 
‘the poisoner, Dr. mé ing, to the guillotine. 
Mention may also be made of an interesting chapter 
on the ‘resurrection men,’ dealing with the events 
which gave rise to the amendment of the law with 
regard to the supply of bodies for anatomical schools 
and the passing of the Anatomy Aot. 


Roman Britain. By Gordon Home. (Benn’s Six- 
jum Li No. 4) . 80. (London: 
Fant Benn, td., 1927.) 


Mez. Gorpon Homa’s account of “ Roman Britain " 
in Meesrs. Benn’s attractive little ‘“ Sixpenny 
Library " is a model of concise popularisation. 
A from the many difficulties aad obscurities 
ich are involved in the study of the period of 
Roman occupation in Britain, the necessary con- 
centration on technical details in the*reporta of 
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excavations, and the lack of a oo eae 
historical background, have milita 

popular interest in this important element in piros 
composition of the cultures of Britain. This is 
notwithstanding the fact that discoveries relati 
to the Roman occupation are more frequent an 
usually tell more than those of any other period of 
the early history of Great Britain. Mr. Home haa 
provided exactly the background that is needed to 
promote such an interest. He tells a clear ocon- 
secutive story in which, without shirking difficulties, 
he has given a reasonable in retetion, while 
avoiding controversial details which might confuse 


his ers as well as be irrelevant to his main 
purpose. The stress he lays on purely British 
culture and ite ual interpenetration by Roman 


influence, as well as the view taken of the state of 
the country at the close of the oocoupation, are 
useful correctives of popular misconception. 


Adventures of Exploration, Book 6: North America. 
By Sir John Scott Keltie and Samuel Carter 
Gilmour. Pp. iv + 228. (London: George 
Philip and Bon, Ltd. ; veers Philip, 8on 

and Nephew, Ltd., n.d.) 25. 6d. 

Taa volume on North America, whioh is alightly 

larger than the earlier volumes; completes this 

admirable series. Some fifteen notable journeys 
have been retold without the omission of any 
important facts and illustrated by carefully chosen 
pictures from many sources. Each tele has & small 
aketch map to itself, which are excellent examples 
of clear mape, with no more names than are needed 
to follow the text. The voyage of Jacques Cartier 

the book, which Fico on to tell among othera 
of Champlain, eee dson, Hearne, Mackenzie, 

Lewes and Erichsen and 

Mikkelsen. It is not & oom Pre tan bte br of North 

American exploration, and j^ not intended to be 

such, but it is an admirable sketch of the chief 

stages in the story, and is bound to quicken interest 
in geography. 

The Diary o Henry Teonge, Chaplain on Board 
HM.’s ips Assistance, Bristol, and Royal 
Oak, 1676-1679. Transcribed from the original 
‘manuscript and edited, with an Introduction and 


Notes, by G. E. Man ; e Broadway 
Travellers.) Pp. x+318+8 (London : 
., 1027.) 12s. 6d. 


George Routledge and Sons, Li 
net 


Wun Teonge’s diary was first published in 1825, 
some doubt was cast on ita authenticity. The 
disappearance of the manuscript made it difficult 
to answer the criticisms, but ita redisco Tee 
now set all doubts at rest. The present 

has been produced from the original i enira 
with modernised spelling and a number of notes, 
The author served.as a chaplain in the Mediter- 
ranean. In addition to a vivid picture of life in 
the Navy in the seventeenth oentury, there are 
interesting accounta of inland journeys in Syria and 
Palestine. The book is beautifully produced and 
illustrated with a few contemporary drawings 
and vings, but a track chart might well have 
been added. 
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Letters to the Editor. 


[The Editor does noi hold himself responsible for 
opinions expressed by his oorrespondenis. Nei 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts. intended for this 
or any other part of Narurnz. No notice is taken 
of anonymous communications. ] 


Earth Currents and Terrestrial Magnetism. 


THE study of a monograph on earth currenta by 
Dr. D. Stenquist,! opea i engineer, published in 
1825 m Stockholm, suggeste that telegraphiste have 
it in their power to add much to our know The 
early observations by W. H. Barlow and C. V. Walker 
showed that an mtimate connexion existe in England 
between magnetic storms and disturbances in tele- 
graph lines and mmilar observations elsewhere 
showed this to be a general phenomenon. So much 
is this the case that the authorities of the Ebro 
Observatory, Tortosa, accept as their quiet days for 
the study of the regular diurnal variation of earth 
currents the international io jet days 
selected at De Bilt, provided their reco for these 
days are complete. Further, Meears. W. J. Peters 


and C. C. Ennis, of the io Institution of 
Washi n, have shown that the Ebro earth current 
data, it in a'similar way to magnetic data, and 


to a similar degree, what is known as the 27-day 
interval, representing, itis believed, the rotation period 
of the sun’s equatorial surface. 

Dr. Stenquist gives variety of statistical date 
having an mtimate pisos on subject. In 
particular, abtention may be di to his Table I., 
p 20 Lo., giving a total of 53 dates between Nov. 
, 1908, and Oct. 81, 1809, on which a current of 
at least 15 milliamperes was observed in the central 
telegraph station at Stockholm. Aooording to 
Stenquist, this is the smallest current causing serious 
telegraphic disturbance. As is now ee lri 
known, yearly lista are issued from De But givi 
for each day a magnetic character ing from 0-0 
(very quiet) to 2-0 (very highly disturbed These 
figurea are on returns from some 30 to 40 
magnetic observatories in different parte of the earth. 
An analysis of these international character 
for the 36 months covered by Stenquist’s table led 
to the following results : 


A 20 19 L8 17 16 15 14 13 12 11 10 «10 
B 6 4 18 10 14 8 37 $5 82 61 71 825 
0 6 4 10 6 4 2 5 4 2 8 5 2 


A is the international character figure ; B the total 
number of days having each i character 
within the 3 years; C the n of these days 
The two days on his 


1907, with 0-6, and Oot. 20, 1909, with 0-8. A 
high value of an earth current may persist for only 
a short time, while the eer character represents 
the day as a whole. A short portion of & day of 
character 1:0 might be more istar bed than any 
portion of another day of character 1-5. Thus it was 
not to be that all the days on Stenquist’s 
lst would have very high character figures. 

What, however, is really significant is that the 
23 days of the three years which had magnetic 
characters of 1-8 or more supplied 20 of the 58 days on 
Stenquist's list, while the 504 days with characters of 
0-5 or leas supplied none. It is obvious that if date 
such as Stenquist’s were available for different parts 
of the world, especially uf the directions of the lines 


1 “Btude des courants telluriques.” 
tion générale des télégraphes de Suède. 
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in which the high currente prevailed were kn 
much might be learned as to the prevalence of 
standing earth currents in different regions. A Jday 
of high magnetic character is certain to have 
highly disturbed magnetically all over the- wibrid 
But in general the amplitude of disturbance is er 
and rapid oscillatory are more in eviglence 
in hig than in low latitudes. Further, in phigh 
latitudes large disturbance is usually in eviden 

the same time in all the etic elements, whf{ereas 
1n low latitudes disturbance 18 often mainly confined 
to the horizontal force. It is obviously impo 
to know from actual observation what the 
sponding facts are as regards earth currents. 


C. Cana: 
75 Church Road, 


Richmond, Surrey. i 
t 
f 
l 





Light and Sight. 


In the article, ' Light and Sight,” which appeared 
in Narorss of Jan. 21, Sir John Parsons accepts as 
evidence “that the human eye has become specially 
adapted to sunlight,” “the fact that the pre, 
part of the spectrum, as seen by the light-adapted 
eye, coincides more or lesa accurately with the surmmut 
of the curve of radiant ." The mmplieation 
that the eye has develo in the direction of 
maximum efficiency as & converter of energy justifies 
careful examination of the suggeetion. 

The coincidence in question involves at least three 
quantitiee—the sensitivenees of the eye, the amount 
of solar radiation reaching the earth’s surface, and 
Pam which serves to define the quality of the 

iation. In “the ourve of radiant energy” to 
which Sir John Parsons alludes, the third Dua 
the abscissa of & point on the curve, is presumably 
the wave-lengtl of the light. It is not irrelevant to 
consider whether the ooincidence would be main- 
tained if some other variable were substituted for 
the wave-l , and, if it should not be maintained, 
whether special significance can properly be attached 
to the coincidence observed when this particular 
variable is adopted. 

Phymoiste will probably have little hesitation in 
saying that if, in such & connexion, one variable is 
of greater significance than another, that variable is 
not the wave-length of the light, but its EROA 
The widespread use of wave-lengths is attributable 
to the convenience, in the experimental analysis of 
light, of employing apparatus which can be effectively 
calibrated by measurements of length alone, rather 
than to any theoretical advantages consequent on 
this usage. If now we substitute frequency for 
wave-length, the brightest part of the spectrum on 
the new basis will suffer a small change, but the 
highest point of the new energy curve (at least if we 
may the sun as a ‘black’ body) will he well 
outside the limite of the visible spectrum. To me 
this fact appears conclusive evidence that the utilisa- 
tion of the greatest possible amount of energy is not 
the factor which has led the human eye to utilise 


the particular tral region to which we find it 
sensitive, and that the coincidence referred to is 
fortuitous. 


An alternative suggestion may be offered. Many 
readers of Nature will recall f. R. W. Wood's 
remarkable landsedpe photographs taken, some with 
infra-red light only, and others with ultra-violet 
ne only. The former are notable for the strength 
of the reflections from directly illuminated surfaces 
and the blackness of the shadows; the latter for 
want of contrast amountmg almost to general -fog. 
These effecta are due to properties inherent m the 
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igat itself; they "e. not manufactured by the 
ph tographic plates. nding effects would be 
preqpent were vision Rire y these radiations. It 


is nu 


ot unreasonable to suppose that any appreciable 
nsion of the visible spectrum at the short wave- 
h end would impair rather than improve the 


leng 


arity of the pictures we should perceive. On the 
othe p hand, we may sup that, under more pruni- 
ive ier aon mper odd d have been rendered more 
rea ous by the increased of observing 
neies lu e tad es bon onm 


sondmmiderable shift of the mode towards longer wave- 
ong Ds 
here is another coincidence mentioned in the 
tole which may conceivably be accidental. This 
s ihe correspondence between the diameters of the 
retinal cones at their bases and the resolving. power 
of fhe eye. We d note in paseing that close 
agreement between theese lengths would tend to 
discrfledit the theory which refers the limit of resolu- 
tion lito the fineness of retinal structures, rather than 
supp port it. At least three successive cones must be 
involgved, on this view, in the resolution of two near 
poini images, the total energy ae the middle 
cone¥ being appreciably leas than t received by 
eithdhr of the outer cones. If we consider curves 
giviqng the energy distribution in the diffraction 
patiZern of two sources when resolution is just possible, 
gua as those given by the late Lord Rayleigh, we 
cah readily appreciate that a ege or in 
at [the centre o Ef pedea from the yalues is 
no& inconsistent with the ion by the central 
come of greater total energy by each of the 
outer cones on which we fuer DUANE porie of the 
imagge are formed. 
Tye chief reasons, "however, for hesitation in 
dpting this theory are, on one hand, that it is 
ria ade y to seek for any lanation of a limit 
this angular magnitude in structure of the 
etida, for it is imposed by the wave-length of the 
light to which the eye is sensitive in conjunction 
the diameter of the pupil; and on the other 
that experiments in which thia physical 
limitation does not arise yield paures whioh suggest 
that the eye possesses ers of di tion much 
more refined than these coarser features of' the 
a ree ae ae wee ee Illustra- 
of theee finer ocular powers are afforded by the 
appreciation of form, the ability to set two straight 
lines'to form a continuous line,! and the ju t of 







distance in bin vision. "Various erp tions 
of these effects may be offered, bui the observations 
ab least-entitlé us to sudgeM judgment on ‘the 


relevancy of this coingidance x Bese 


I was aware of the highly speculative nature of 
the explanation of the apparent coincidence of the 
brightest part of the with the summit of 
the curve ae radiant A » Plotted with wave- 
lengths as : fully appreciate the 
a ee a et E ente. It is eesen- 
tially a physical blem, and I am glad that my 
rash statement has aroused the attention of a 
byxicist. 
i n the other hand, I- dealt somewhat at length in 
my lectures with the problems of the minimum 


! See “The Unatded Eye," by J. W. French Treas. Opt. Soo., 31, 
127; 1919-90. E 
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separabils and contour discrimination. I came to the 
conglusion that while the facts relating to the former 
were not inconsistent with a purely physical explana- 
tion, those relating to the latter could not thus be 

explained at present, but were at least rendered 
intelligible by physiological and psychological inter- 
pretations. 

These considerations d vec the complexity of 
visual phenomena, and the necessity for tbe co- 
operation of physicista, me M Goat and psycho- 
logista in their elucidation ith's letter is & 
weloome indication of the increasing interest which 
physicists are displaying in the physie hysiological implica- 
tions of their researches. J. Hanse PARSONS. 





The Excitation of Spectra by High Frequency 
Oscillations. ; 


Iw a recent letter to NATURE (Nov. 19, p. 728), Mr 
J. R. Clarke gives & brief account of some experi- 
ments he has made on the excitation of vanous 
spectra in mercury vapour. The wording of his 
note now ae that he attributes the phenomenon 
relative shortness of the wave-length of 
ae oscillating system (800 metres). The apparatus 
he uses is no other than the ordmary one of electrode- 
leas discharge of which the spectroscopic interéet 
has been clearly shown by Prof. E. B and M. 
L. Bloch (Journal de Physi. 4, 333; 1923), 
whose first i ta were made with mercury 
in the absence of air, which is useleas and even 
derogatory to apang pure spectra. This method 
has often been used since by these authors and 
others, moet Da Pag Ain it is true, with damped 
oscillations, but alasso recently employed un- 
damped waves of about 155-880 metres (Comptes 
rendus, 1005; 1927) for the excitation of spectra of 
alkali metals. Ib may therefore be gaid that the 
method described is not merely full of promise, but also 

that it has already realised all these expectations. 
, Lake the other of Ro herbes the electrodeless 
more or leas weakens certain lines and 
ens others: in this way, in the case of 
mercury, the long list of aro linea given by the above- 
mentioned authors does not ahow a single line of the 
mp series, of which the stro lines are, more- 
over, infra-red and red. This fact, found also by 
Mr. Clarke, is to be attributed to the kind of discharge 
end i and not to the shortness of the wave- 
have been studying for some time in this labora- 
tory the emission of mercury vapour under the action 
of very much higher wa waves, the period 
of which. reaches the o magnitude of the 
duration of life of the paci states of the atom. 
I have ascertained that a 1-190 m. rures 
v feeble (20 watts max. uces an 
Vend brilliant electrodeleas in a 
slightly warmed quartz tube which has ex- 


hausted with care and sealed after a drop 
of mercury has introduced by distillation. The 
luminous efficiency of this mode-of excitation seems to 
be very high. tube also lights along Lecher’s 


wires at the maxima of the electric fleld. I obtained 
ordinary electrodelees aro with one or two 
enhanced lines, the feeble power of the oscillator 
not enabling me to obtain more. The line 2537 
seams to be relatively very strong, but, up to now, 
I have not observed in these any affect 
that oould be attributed to the shortmess of the 
wave-length. Besides, it is to be noticed that this 
mode of excitation seems to be extremely sensitive 
to the présence of organic impurities: a tube with 
aluminium electrodes which has been carelessly 
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exhausted, although sufficiently so to give only the 
fluorescence of glass when connected to an 
induction coil, emita close to the oscillator a bluish 
glow, containing the characteristic bands of carbon 
Im jæ and hydroxyl. 
or the moment, I have given up the use of these 
1:00 m. waves and have built a 5-10 metre wave- 
length oscillator (about 80 watts), in order to see 
how the growmg presure of the merc Vapour 
e spectra obtained. I use either the 
electrodeleas discharge or & dise e with o one 
electrode (in & different apparatus). bier 
case, in & suitable apparatus, permanen: 
and provided with a liquid air trap, this projecta a 
glow the length of which may attam 4&0 cm. The pres- 
sure of the mercury vapour is varied by heating the 
mercury, and the degree of excitation by varying the 
distance between the electrode and the illstor. I 
obtain in this way spectra which depend on the 
preasure and degree of excitation, and the one-electrode 
cushate does not give resulta quite identical with 
those of the el elees discharge. At 80?-90?, for 
example, the former does not olearly reveal the un- 
claseitied Imes which Mr. Clarke mentions, except 
pernapa the line 2540. This fact is peculiarly striking 
or the lme 3984-1; this line shows iteelf very feebly 
even in long rsen tho it is strong in the 
ordinary arc. e unolasmfled lines are found, how- 
ever, in the electrodelesa discharge. In the one- 
electrode discharge, the glow is o le in the 
region where the mercury condenses: it is violet; I 
was unable to discern any impurity, but found that 
the red lines 6234-35, 6123-46, and 6072-64 were strong 
m this light. The spectrum of the whole of the glow, 
taken longitudinally, shows a strengthening of the 
series LP - mD and LP -mS ; this is & preasure, and 
not & wavelength effect. At a higher temperature 
(1107-120?) and feeble excitation, I a green glow 
which shows the Lord Rayleigh and Volkri spectra, 
(Proc. Roy. Soc., A, 114; 1927.  Convptes rendus, 1927, 
passim). I am continuing the study of the develop- 
ment of these spectra at m ing pressure, but, at 
the above-mentioned ture, I find in this glow 
the yellow line 5790-8 (LP ~ 2D), and the violet line 
4347 (1P- 8D), which- does not agree with Mr. 
Clarke's observations: he only saw the triplets & 
andd. Mr. Clarke, however, does not say what was 
the pressure of mercury vapour in his iment. 
oe the Sm desaribed by Mr. Ciarko is the 
well-known one o e Be tion of spectra by the 
eleotrodeless di | omm terag io meo di hio 
and the on e method, used with very short 
wave-l (1-90 metres and 6-10 metres), give new 
resulta. p to now, I bave not noticed any, modifica- 
tion in the emitted wave-lengths, which was to be 
expected, and the relative alterations in the intensity 
of the Imes are effects of preasure or strength of 
excitation, and not to be attributed to the shortness 





of the wave-l used. M. Ponta. 
Laboratoire de Phymque de l'École 
Normale idi en an Paris. 





The Formation of Citric Acid by Aspergillus niger. 
-Ix two recent publications (Jour. Chem. Soo., 200, 


8044; 1927) we have presented results which are m 
ent with the assumption that the conversion 


of glucose to citric acid by aaa pore niger proceeds 
according to the scheme: glucose —» gluoonio 
acid ——- sacchario acid -—> citric acid. 

It was suggested by Franzen and Schmitt (Beriohie 
der Deutschen Chem. Ges., 58, 222; 1925) that the pre- 
cursor of the citric acid of plants is 8-y-dik pio 
acid, ariamg from saccharic acid by lose of water. 
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They showed that the ester of the diketo-acid 
saly converted to citric acid by alkali hydro£id 
transformation of the bensilic acid type: 


COOH -CHOH - CHOH - CHOH -CHOH -COOH 





COOH - CH, CO - CO - CHa : COOH —> 


+H,0 
OH 
COOH-CH,:C-CH,:COOR 
COOH l 
This observation strongly supporta their view, Wbut, 
apart from the recognition of diacetyl CH, : CO - CO : GRH, 


ethereal oils, no further evidence has been addy 
in favour of the participation of the diketo-aoi 
er by higher planta o% 
moulds. 
. Owing to the instability of diketoadipic acid, erip 

menta on ita behaviour to A. niger are not yet com. 
pleted. Meanwhile, 1t appeared probable that dis 
indications on this point could be obtained by sf 
the growth of the mould on adipic acid. One 

(T. K. M has shown that A. niger readily oxidffiises 
certain fatty acids in the B-position, and therdib 
might be to convert adipic acid to $ the 
B-y-diketo-derivative : * 


COOH - CH, CH, - CH, CH,- COOH —> 
OOOH - CH, CO - CO - CH, COQ 


If the mould is capable of effecting a ' be 
transformation’ the production of citric acid mig 
then be is has now been demonstra 


of A. niger on the potassium hydrogen salt of a 
acid, and on potassium muconate, 

COOK -CH:CH-CH:0H-COOK, 
and characterised as the: tri-p-nitrobenzyl estd 
each case. In the adipio acid experiment tha 
citrate was also pre and analysed. The mugonio 
acid may give rise to citric acid by addition of two 
molecules of water forming f-y-dihydroxyadipio| acid, 

COOH - CH, : CHOH - CHOH - CH,- COOH, | 
which on oxidation could yield the diketo-acid and 
finally citric aci The conversion of fumario and 
crotonio acids in {the presence of liver tissue to malic 
and B-hydroxyb ic acids (Dakm, '' Oxidations and 
Reductions in Animal Body," pp. 49-50) indicates 
the biological this suggestion. — 

The oonoeivable formation of atric acid from 
muoonio acid by addition of four hydroxyl groupe 
and formation of sacchario aci es leas support 
from the biological side. Further Work is in progress 
which, it is hoped, may enable (Qe mechaniam of 
citric acid formation from carbohydra 
acids to be definitely elucidated. 

F. Coartaness. V.S 
L. Krmm. T. K. WALKER. 
Municipal College of Technology and 
the University, Manchester. 







Extension of the Irregular Doublet Law. 


Recasr work in,this laboratory has shown that 
the ie rend doublet law, first discovered in 1920 
by G. Hertz in the X-ray region, and since then 
extended by Milhkan and Bowen for the optical region, 
is capable of much wider application. and 
Bowen have applied the law for the T and 
identification of spectra of atoms which are stripped 
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to one or two valency electrons by vacuum discharge, 
and 1f the case of higher valence elementa, for inner 
transition lines. But the law can be applied for the 
prediction of spectra of elementa with a larger number 
of valency electrons gi rise to complicated spectra. 
The extension of the law in its most general form can 
be thus enunciated : 

If we com the spectra of a group of successive 
elementa which are reduced by electric disch 
the same electronic constitution (for example, G, N^ 
Ott, Fit, N"), then Pee of co 
lines arising out of & transition in which 
quantum number remains unchanged will uum an 
arithmetic progreegion. 

‘The law oan be very eamly illustrated with the 
atomic chart given by one of the authors (Phys. Ze., 





p. 470; 1927). 
K, 
2 
L La 
2 1 
M, M, M, 


nj aj 0) 
ae this chart, horizontal transitions refer to An = 0. 
Pene ta Nt, OFF . we find that the origm 
ofall Je groups of lines can be visualised as 


tolom 
—L 
1 icd M4) MS 3) 


Now the poro s of the successive 
elements arising out e transitions 


L,M,—> LyM,, that ia, (P, +P) - id iB S) lines, 


and 
. pp,? 
LM, —> L,M,, that is, x b ig 


will form arithmetic progreasions. 
Appheation of this law can be extended to all 
other complicated spectre. 
It follows that if the spectra of two elements, 
referably successive, of any group be known, it 
Dona quite easy to predict the spectra of the 
remaining elementa. 
In the group just mentioned, namely, C, Nt, O** 
the spectra of N+ has been completely elucidated 
by Fowler and Freeman, and that of O** is nearmg 
uon thanks to the work of Mihul. ul's 
lav are wrongly pron though his multipleta are 


LL, M 


PoGDSP 
i iD i) 


correct. They can be easily reahuffled and correctly 
fitted to Hund's HOON We can then predict 
the of C, which is still unknown. Then 


IAM, —- M,), as well aa DD, (24, ~ M,) lines which are 
next in PUR to the fundamental D4T4—3» D,M 


GP, 1D 18)-(@P,P) lines are found to be beyond 
8000 A. 
In a similar way, tre of all groupe can be 
predicted and correctly located. M. N. 
a rn P. K. KQionrv. 
ent o yaics, 
Allahabad University, 
Jan. 11. d 





The Scattering of Wireless Waves. 


-OnsHRvATIONS made during t year have 
brought to light a new fintes bet plays a very 
considerable part in wireless ‘para t uu on short 
waves, say between 14 and 50 metres. This factor is 
& very pronounced goa of the wireless waves 
s the upper regions of the atmosphere or Heaviside 

yer. 

The existence of this scattering has bean brought 
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to light by the use of various types of direction- 
findmg apparatus. The resulta obteined by the use 
of these indicate that the energy received at distances 
beyond the reach of the direct ray, say greater than 
100 km., is either partially or wholly scattered. The 
scattering effect is most marked within the ‘skip 
distance, As is now well known, the main rays from 
& short wave transmitter find their target at distances 
„than about 200 to 500 miles, these distances 
epending on the wave-length, season, and time of 
the day. It is found that the intervening ragion 
(between the range of the direct ray and the en 
the skip distance) is almost wholly illummated by 
scattered radiation, which; being more or lees isotropic, 
es no indication of direction. Precautions have 
een taken to eliminate the reflected wave polarised 
with ita electric force honzontal, which on the longer 
wave direction finders is responsible for directional 
errors and absence of bearing. The effecta observed, 
therefore, on the short waves cannot be due to this 
cause. 

During the summer months the scattered radiation 
appears to be more or lees isotropic, but recently we 
have found evidence of anisotropic scattering, which 

that it is akin to the scattering of hght from 
y or wholly polar- 
ar to the direction of 





ised in & direction perpendic 
the incident ray. 

Even at long distances the main ray appears to 
be associated with some sca estimated to be 
1/6 to 1/10 of the amplitude of the main This 
scattering is a factor on all waves between 14 and 
50 metres. The range above this has not been thor- 
oughly investigated, and there appears to be no 
evidence of scattering in the longer weve, band used 
for broadcasting. 

These facta might indicate that T ces d 
follows Lord Rayleigh’s law, increasing as the fo 
power of the frequency, except that there is not suffi- 
cient numerical evidence to show that it varies in this 
manner between 50 and 14 metres. Indeed casual 
observation might indicate that there was very little 
variation of the scattering ratio in this range. 

On the other hand, it may indicate that the mesh 
of the structure is small compared with 
lengths of 300-400 metres, but is large compared with 
50 metres. 

Whatever other conclusions we may draw from this 
evidence, it seams certain that the Heaviside layer 
is by no means a uniformly ionised region, but is 
very patchy, and there is some evidence of the exist- 
enoe of clouds which are amall in dimensions compared 
with the shortest wave-length, that is, 14 metres. 

i Neg ÉcxERSLEY. 


Research Departm: 
Marconi’s Wireless Telegraph h due Ltd., 
Chelmaford, k Feb. 3. 





New Edition of Willard Gibbs's Works and 
Proposed Commentary. 
In 1906 the writings of Willard Gibbs were 
in a collected edition of two volumes entatl E The 
Soentifio Pa of J. Willard Gibbs.” Vol. 1 con- 
tamed all of his pa sits thermodynamics, and Vol. 
p the remainder o his pubhshed writings with the 
tion of the book “‘ Elemen Prinerples in 
Statistical Mechanics,” which had been published only 
five earlier and was at that time still available. 
At the present tune both Vol. 1 of the “‘ Scientific 
Papers" and the volume on statistical mechanics 
are out of print. 
In connexion with a movement started last winter 
to establish at Yale Univermty a memorial in honour 
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of Willard Gibbs, provision has been made, through 
the generosity of a donor who prefers to remain 
anonymous, for a new and complete edition of Willard 
Gibbe’s writings. This will consist of-ethar two or 
three volumes, well printed and bound, and will be 
sold at a very moderate price to enco & wide 





distribution. It will probably be published during 
1928. 

In addition to this reprinting of the original text 
of Gibbe's works, rb 18 pro to publish, at some 


later date, & volume or volumes d ed to aid the 
reader to bridge the well-recogni gap between 
Gibbe’a theorems on one hand, and the actual 
experimental date of the chemist and physicist on 
the other. This supplementary materi to be 
written by competent authorities in the several fields, 
would aim (a) to lain the philosophical back- 
ground of Gibbe's method ; (b) to amplify the treat- 
ment of pomte of special difficulty ; (c) to discuss the 
evaluation of Gibbe's functions in terms of directly 
measurable quantities ; and (d) to furnish a variety of 
illustrative examples from the literature now avail- 
able. Such treatment is most needed in the case of 
the thermodynamic papers, but the plan may be 
extended to cover Gibbe’s writings on other subjects 
if it seems ient. The financial support of the 
undertaking has been liberally provi for, and 
suitable honoraria will be paid to the authors of the 
new material. 

The undersigned-oommuittee, appointed to study 
this plan, earnestly eolicite suggestions and commenta 
from all "mbereBted, especially with respect to 
any or all of the following questions : 

1. Which of the aims outlined above'&re the most 
important ? - 

. How should the subject matter be subdivided 
into eue can be handled by a single author ? 

3. t persons, irrespective of nationality, are 
best fitted by ability and trainmg to undertake these 
different parte ? 

, Letters containing ions or oritaciams will be 
welcomed, and may be addressed to the Gibbs Com- 


muttee, Sterling Chemistry Leboratory, New Haven, 
Conn. 


JOEN JOHNSTON. 
Wuiam F. G. SwANN. 
Rares Q. Vas Name, Chairman. 
Yale University, 
New Haven, Conn. 





Use of Diffraction Effects in Measurements of ” 
Stellar Photographs. 


Tus central area of the mage of a ster in stellar 
hotogrspbs consista of a cluster of silver ules 
i radially in rapidly decreasing n , BO 
that the circular or nearly circular boundary is ill 
defined. ‘This want of definition is necessarily respon- 
sible for & large part of the probable error in the 
microscopical measurements of the star’s co-ordinates. 

The images of the brightest stars in some photo- 

phs, however, may be observed to be accompanied 

y radial ‘rays,’ which proceed outwards from both 
ends of & diameter of the diso as a narrow band u- 
ally inating in & vanishingly thin line. ese 
effeota are well known to be due to diffraction, and it 
appears that this occasional defect in the image might 
be purposely produced and used to merease the 
accuracy of ‘measurement, 

If a thin wire be stretched across the aperture of 
the object of the telescope, a star Image when 
observed with an eyepiece will be croased by a series 
of narrow spectra at right angles to the direction of 
the wire, and p ly the central line of this 
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narrow band of interrupted light passes through the 
point of maximum intensity in the star image. * The 
closer the wire is to the eyepiece the shorter the 
spectre become, and finally they vanish when the 
wire coincides with the image. The same narrow 
band of light 1s produced when the wire is placed out- 
side the telescope between the “object glass and 
source. z 

The effect is not altered by moving the wire in & 
direction perpendicular to the optio axis, and is still 
Spparent when the wire is just within the boundary 
ot the refracted bundle of light; and therefore the 
presenoe of other wires parallel to the first only 
moreases the amount of light diffracted into the 
narrow band of ae 

It ia obvious t if two gratings be constructed of 

el thin wires and crossed at right angles, the 
images of stara photographed thro them will be 
crossed by two narrow lines at right angles to one 
another. 

It is conceivable that the micrometer wires of the 
reading microscope may be set with smaller probable 
error on the central line of these narrow bands than 
on the centre of the ill-defined star i itself. It 
is also possible that the presence of a b will be 
more readily perceived by the doubhng of bands 
than by observation of the confused disc iteelf, but I 
have not been able to this yet. I shall be grateful 
if any astronomer can inform me if this method has 
been used for the purposes of measurement. 

It may be noted that if a wire or a couple of parallel 
wires be placed between the object glass and eyepiece 
of a microscope, the focus of a star-i can be more 
edd determined than by observation of the ringed 
dise alone. The very fine narrow band of diffracted 





light ing the centre of the disc more 
rapidly in and out of focus than can be o ed with 
the central spot of the disc itself. 

ALAN POLLARD, 


Imperial ms fa Sm London, 
eb. 8. 





Altered Character in the White-faced Spanish Fowl. 


A BUMOUR gained currency last year that the old 
white-faced Spanish fowl, made classical by Darwin's 
experiments, was extinct. This is not so—a odok 
won the first prize in the ‘‘ any other variety " class, 
at the last Crystal Palace Poultry Show—but it is 
now very rare. Thus it seems to me worth mention- 
mg that its characteristic pointa have undergone & 

t additional development since Darwin's time. 

e ear-lobee were then already 1 » fully continu- 
ous with the similar white akin of the face, and oon- 
fluent with the throat-skin behind the wattle, but 
they did not hang down so far as those. By the 
‘seventies they did so, in some specimens at any rate, 
but still retamed their character as ear-lobes. This 
has now been entirely lost ; they form but the lateral 
portions of a great white bib or horizontal dewlap, 
which extends an inch or two below the wattlea, the 
throat-skin having been much developed in the down- 
ward direction also. 

It is obvious that this alteration must have been 
effected by selection within the breed, as no out- 
cross could have been used, no other breed having 
the white face. Thus we have here one structure 
definitely changed into another by selection of small 
variations in about half a century. The cock above 
mentioned is figured in Poultry for Dec. 80, 1927. 


[4 F. Finn. 
c/o Grindlay and Co., 
54 Parliament Street, 8.W.1, 
eb. 5. 
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° A New i&inch Colostat. 


Foe investigations of the sun it is usual to 

emplo hs of considerable weight 
and le , which it would obviously be impractic- 
able to mount on an equatorial telescope. The 
plan generally adopted is to place the apparatus in 
& room where it can be 3 35d AD Kept ebd 
constant temperature, and to direct the solar image 
into it by means of & mirror. 

Various instruments have been devised for 
reflecting the light from a celestial object in a given 
direction, such as the siderostat and the Foucault 
and Stoney heliostats, which are arranged to give a 
double motion to a plane mirror. These all suffer 
from the defect that they rotate the image and are 
therefore not suitable for solar work. 

The coslostat is, however, free from these defects. 
It consiste simply of a plane mirror in a metal 
cell to which are fixed two pivote or trunnions at 
opposite sides and exactly in line with each other, Bo 

at the mirror is rotatable about an axis parallel 
to ita upper plane silvered surface. This axis has 
to be set truly parallel to the earth’s axis, and the 
mirror is rotated by clockwork at the rate of once 
in 48 hours in a direction o ite to that of the 
earth’s rotation. If then we look at a star reflected 
in the mirror, the image will appear to stand still, 
because the forward motion of the star is exactly 
counteracted by the backward motion of the mirror, 
remembering that the reflected ray always turns at 
twice the speed of the mirror. In order 
that the light can be sent in a convenient direction 
(usually either vertical or horizontal), it is necessary 
MÀ, eir Livii ia r in ita path. 

e following account is a description of a large 
instrument of this type with an 18-inch plane 
mirror, which has recently been made for the 
Commonwealth Solar Observatory at Canberra, 
New South Wales, by Sir Howard Grubb, Parsons 
and Co., of Newcastle-on-Tyne. 

This coslostat possesses a number of in 
features. For example, the mirror is made 
Pyrex glass, and the driving clock is perpetual 
wound ty a small electric motor. Both 4 the quis 
and slow motions to the mirror are operated 
electrically from a distance by suitable magnets 
and a reversible motor. The complete apparatus 
weighs 480 lb. It will be mounted with ita second 
mirror of 18 inches aperture on a rotatable carriage 
at the top of & building, and the beam will pass 
vertically downwards through a 12-inch objective 
and thenoe will be reflected by a 10-inch mirror into 
a horizontal spectrograph. 

A complete cmlostat, therefore, will consist of a 
mirror mounted in ings, with some ent 
by which the inolination of ite axis to the horizon 
can be set exactly equal to the latitude of the 
observatory. There will also be a clook, similar to 
the driving olook of an equatorial telescope, which 
may, or may not, be on alie same base. it is more 
compact if all the parte are mounted together, but 
the vibration of a clock, especially if electrically 
wound, is often difficult to overcome. .It must be 
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possible to increase or reduce the angular speed of 
m mirror from a distance by a very small amount 

or gui 
must also be provided for moving the mirror quiokly 
when making the preliminary rough setting. In 
the present instrument the quiok setting is per- 
formed by a small motor with an auxiliary worm 
and wormwheel, mounted on the mirror spindle and 











Fie. 1.—View of oclostat from east aide. 


rotating with it; thus the ro adjustment can 
be very conveniently perform: by the operator 
from the slit end of the spectrograph. 


THs MEROR. 


The mirror is 18} inches in diameter and 3 inches 
thick, weighing about 72 lb., and silvered on the 
ey worked upper surface. The material 

osen Was x glass, made by the Corning Glass 
Co. of New York. The advantage of Pyrex over 
common glass is mainly ite low coefficient of expan- 
sion. en & colostat is used in sunlight, the 
upper surface expands and forces the whole mirror 
to adopt a somewhat convex shape, which not only 
aes a marked of foous, but also intro- 

uces astigmatism into the i An additional 
advan of this glass is found in the polishing 
TOCCES, use the heat generated by the polisher 
oes not produce so much of ahape as is the 
case with ordinary glass. It is more difficult to 


‘grind than hard crown, but takes a very fine 


polish. 
The mirror cell consists of a circular cast-iron box, 
with about 4-inch clearanoe all round and below the 


mirror. The glass 


ing while taking a photograph ; and means . 


rests on three brass discs, | 


^ at the extremities 
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4 inches in diameter, mounted by ball and socket 
on the ends of three levelling screws. This ensures 
that the mirror will rest rigidly and firmly in the 
oell. To prevent any la movement, the mirror 
is held by eight equidistant pads about 2 inches 
square, mounted in pairs on pivoted rockers 
outaide the cell. The two lower rockers, which 
bear the weight of the mirror disc, are solid and 
turn on fixed pivota ; but the tookers consist 
simply of flat steel springs adjusted by milled 
screws. After lowering the mirror into place, a 
gunmetal retaining ring is sorewed on the top of the 
cell and the is an up into contact with this 


ring by the levelling screws. A fourth central 


-Borew is also provided which is made sufficiently 


long to lift the whole mirror right out of the oell for 
re-silvering. 

Massive pivota 1% inch diameter are bolted to this 
cell at opposite sides in such a way that the axis of 
rotation lies accurately parallel to the plane of the 
upper reflecting face of the mirror. 


s Taa Mounta. . 
The mirror pivote through gunmetal bearings 
i & heavy semi-circular casting, 
which is clamped to a oradle on the main oase 
casting. By loosening this clamp, the whole semi- 
circular frame oan be moved round to alter the 
inclination of the mirror-axis to suit different 


- latitudes, The thrust due to the weight of the 


mirror is taken by a ball at the lower end of the 
axis. Provision is made for a small adjustment in 
azimuth. 

The main wormwheel, or driving circle, which is 
strung on the upper pivot of the mirror box, is & 
gunmetal casting 19 inches in diameter, and is cut 
with 720 teeth. Itis driven by a steel worm havi 
& period of four minutes. The drive from the cl 

E M uu ta e 
iving Borew by bevel and worm ing thro 
bod tabat tha inath ct whit cen ace 
to suit different latitudes. With the clock mounted 
on the base, and the large wormwheel of the present 
instrument, the latitude oan only be adjusted over 
& few degrees, but if the clook were mounted 
ee S DEINEN 65° N. to 65? S. could 

ed. 


be obtain : 
Tua Stow Moross. 

Between the clock and the main worm there is 
inserted an arrangement of gears for providing slow 
motions to the mirror. 
The clock shaft rotates 
onoe in six seconds, and 
the vertical shaftrotates 





F? 
left free, it will rotate with the and the whole 


, will go round as one unit. By means of an electro- 
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magnet, a small brake can be applied to the digo 
carrying the planet wheel, and then the clock will 
turn one of the large gears; this turns the planet 
about its own spindle, and the planet in ite turn 
drives the other larg gear. The numbers of teeth 
on these gears are 92 and 90 ; thus on applying the 
brake an acceleration of about 2 per cent. 18 obtamed. 
A corresponding deceleration resulta if the brake is 
applied to the second (reversed) epicycle. These 

ow motions are e PUES on account of the 
constantly varying ion of the atmosphere. 
Pressing a key for three seconds will produce a 





change in the direction of the reflected ray of 1’. 


Tua Crook. 
The clock ia a distinctly novel arrangement and 
"works extremely well. lt is primarily a weight- 


on T= 











Fie. 3.—Genera] arrangement of the driving dock. 


driven alock with friction governor worked by 

an endless chain on Huygens’ principle, so that 

the clock may be wound by an electric motor 

without the necessity of any maintainmg power 
ig. 3). 

e chain passes over two sprocket wheels, one 
on the motor winding shaft, and the other on the 
main clock shaft. On the latter is also & worm- 
wheel which drives the governor through a reversed 
worm arrangement. © governor spindle is verti- 
cal, and rests on a balk ing race to take the 
thrust of the reversed worm. ere are four hinged 
governor weights which rise up by centrifugal force 
until the on their upper surfaces rub against 
& brags ring, and the friction then suffices to keep 
the clock running at a fixed speed. The speed can, 


i however, be-altered by an adjusting sorew which 


lowers or raises the whole spindle, and thus allows 

more or less movement for the governor-weighta. 
The endless chain also sup two weights, of 

which the main lower one weighs 11 1b., while the 
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small upper one of $ lb. simply serves to keep the 
chain taut. The up-and-down movement of the 
main weight operates & small rheostat controlling 
the speed of the winding motor, so that as the weight 
rises it introduces more resistance, thus glowing the 
motor until a balance is obtained. The weight then 


floats almost stationary, and the motor winds at the 








Fra. &.— Arrangement of dook, gearplate, and driving ctrale. 


same rate ag the clock unwinds. A second rheostat 
is also fitted, so that the motor speed may be 
approximately adjusted when the mstrument is 


When the motor is switohed off, the main weight 
continues to fall and the little weight rises until 
ultimately it will reach the top of its travel and 
stop abruptly. In order to prevent damage, due 
. to the great inertia of the governor, a ratchet is 
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incorporated in the clock sprocket to allow the 
governor to run on freely. 

The motor armature was carefully balanced by 
the makers, and as an extra precaution against 
vibration, the whole motor is mounted on thick 
pads of Sorbo rubber and the drive is transmitted 
through & thin flexible coupling. 

To ensure the utmost accuracy in the rate of the 
mirror, the speed is further controlled by a pe 
dulum, using the ‘ Russell’ type of control. Just 
before the main spindle leaves the clock, a friction 
clutch is inserted that will slip if anything obstracta 
the free movement of the spindle. Round the edge 
of this clutch is a serios of six pins which travel past 
at the rate of one per second, and a steel pawl is 80 
placed that it catches one of these pins and holds 
1t stationary until the pawl is drawn olear by 
an electro-magnet operated by a pendulum of an 
accurate clook. In this way the motion is held 
momentarily until released by the oontrolli 
pendulum at the end of each second. It is, 
course, necessary to run the oœlostat clock a trifle 
fast in order that this control should be effective. 
The ent of these various mechanisms is 
clearly ahown in Fig. 4. 


Tux» ELEOTRIO Quick Motion. 


This is a great convenience in setting the mirror 
from & distance into the correct ion at the 
commencement of observation. To avoid havi 


to unmesh the driving worm, the main wormwh 

is loose on the mirror shaft, but the drive is trans- 
mitted thro a small auxiliary worm and worm- 
wheel which can be turned by an electric motor also 
mounted on the spindle. In the ordinary way the 
whole arrangement, including ita motor, turns with 
the mirror once in two days ; but when the quick 
motion is required, this auxiliary motor is started 
up and the mirror shaft then rotates, independently 
ot the main wormwheel, at the rate of one turn in 
about two minutes. The motor is, of course, 
reversible from the distant control switch, and the 
current is led to it through four slip-rings and 
wipers. The worm drive for this quick motion can 
be thrown out of gear when it is desired to turn the 
mirror by hand. 


The Suez Canal in Relation to the Marine Faunas of the 
: Mediterranean and Red Seas.! 


HE marine faunas of the Mediterranean and 
Red Seas differed so widely from one another 
before the opening of the Suez that in many 
groups, if & species was found in one sea, it was 
oat 


certain that it did not oocur in the other. ` 


Since then there have been a few Red Sea crus- 
taceans found all over the Mediterranean, and a 
imming orab is being commercially fished along 
the North Egyptian coast, where also the Red Sea 
pearl oyster is common. The intermingling of the 
two faunas being clearly an object of t interest, 
the Royal Society provided the requisite funds for 


! Cambridge Bxpedition to the 8 gana), NER (London: Trene- 
actions of the Eoologice] Soolaty, 1920. Part e : 
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the Cambridge Expedition, the first rta of which 
are now before us. The leader of the expedition 
was Mr. (now Prof.) H. Munro Fox, who for several 
summer vacations had worked at the Suez end of 
the canal, and with him were associated Mr. Robert 
Gurney, Mr. V. C. Robinson, and Mr. D. N: Twist. 
Help was also given by the directors of the Orient 
Line, and the expedition received an unstinted, 
erous, and most practical welcome from the 
Canal Company and the tian Government. 
Along the line "i the Suez are limestones 
of Cretaceous and early Eooene ages, the arm of the 
Mediterranean that extended down what is now 
the Red Sea only coming into existence in the 
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Miocene, when the whole area was led from 
the Mediterranean. In the Middle Pliocene a 
connexion was formed that allowed an mvasion 
of Indian Ocean animals. How and when exactly 
the Isthmus of Suez was built is not known, but 
in the Pleistocene there was a freshwater lake over 
part of what is now the Isthmus, this containing 
& series of molluscs of species many still living in 
the Upper Nile. 

It waa at this period that the fauna of the Gulf 
of Suez assumed ite almost completely Indian 
Ocean facies, and the fact that it did 80 is remark- 
able enough and by itself quite sufficient to make 
desirable the present study. The, Bitter Lakes 
were once an arm of the Bea, the top of which 
periodically was isolated and dried up, giving alter- 
nate layers of salt and sand. The Pharaahe dug a 
canal connecting the Bitter Lakes and so the Gulf 
of Suez to the Nile, and this continued more or 
leas open until the eighth century. It was not a 
traffic route, as the terminal porte were in Egypt 
iteelf, and so differs scientifi from the present 
canal, the connexion being through a long stretch 


of fresh water, without unbroken jure by means- 
d 


of which animals attached to ahips oo 
one to another area. 
The scientific resulta of the expedition can only 


appear nally as of animals are worked 
out. "the Bitter Takes hays increased in depth 
by nearly three metres, owing to salt solution, 
since the canal was opened, but the maximum 
density of their surface watera is only 1037— 
bottom 1042 salinity 1-053—as com with 
avi densities of about 1027 and 1031 in the 
Port Said.and Suez Roads ively. At Lake 
Timsah the density varies from 1006 to 1036, and 
in places fresh water overlies the sea water, each 
containing its own organisms. The fauna and 
flora of the canal are poor, probably due to i 

and the churning up of the water by ships, since 
' piles and mooring buoys show abundant growths. 


pass from 
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The bottom of the Bitter Lakes is covered, over 
the salt bed, by blaok mud devoid of macroscopic 
life, but the shore regions show & fauna and flora 
richer in numbers of species and individuals than 
similar areas at either end of the canal. Rather 
unexpectedly, there is no sign of stunting or 
deformity except in the Foraminifera, some 





ME mcm showing markedly increased size. 
early, to-day salinity is no barrier to migration, 
to the swimming, crawling, or i adult 


organisms between our seas, but it ma hays been. 
in the , Since the density of the Bitter Lakes 
in 1869 was 1123,—and it miay still be to forms 
only distributable by delicate larvse or eggs 
Ju gubjeot to es of osmotic pressure. 
e amount of hindrance by reason of high tem- 
tures is small, but more data are required. 
, coal barges, eto., dirtied by organio growth, 
are frequently o over from the terminal 
rta and are hel Currents deduced by Prof. 
ox from density observations show that Bitter 
Lake water, as affected by Red Sea tides, is 
carried from October to Jply nearly to Port Said, 
and Mediterranean water to beyond Lake Timsah 
in p ded and September. Of 12 groups of organ- 
isms there are found in the Canal 83 Mediterranean 
and 234 Red Ses ies, but we must await further 
lists and anal into areas, while the breeding 
dates are all important in respect to currents. 
Scientifically, periodic investigations of the Suez 
Canal flora and fauna should have been made in 
the past in respect to which there are no data 
such as are now required. The. expedition under 
discussion has collected all there were and given a 


‘definite basis upon which future science can work. 


It cannot, however, be deemed to have completed 
ita task until its members pay a further visit to 
the canal to study the conditions from July to 
Beptember, the months of heat and of northerly 
currents, one member in advance to collect data 
on breeding in the previous quarter. 


Obituary. 


Prof. J. Freramm. 

T is a tribute to the perennial fascination of the 
cancer problem that Johannes Fibiger, whose 
sudden and unexpected death on Jan. 30, at the 
age of aged gon is deplored by the medical 
profession of the world, only became known to the 
wider medical and lay public thro his contribu- 
tion to ita solution. T k elogiato the importance 
and value of his work that his death has evoked 

world-wide tributes to his onn d id 
Fibiger was appointed professor ology in 
the University EE Copenhagen in 1900, and until 
1913 was known only to pathologists thro his 
careful work on tuberculosis. In 1913 the accidental 
discovery of cancer of the stomach in rate associated 
with the presence of nematode worms in the actual 
substance of the growth, started him on the 
intricate and arduous investigation which led to 
the discovery of the first successful method of 
experimental cancer production. The magnitude 
of this achievement is seen in the great expansion 
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to which it has led, in the study of neoplastic 


Prov The tar oancer work of Y IWS, 
tohikawa, and Tsutsui was directly inspired by it, 
and Fibiger himself was quick to di the 


experimental advantages of the chemical method, 
his own researches in the subject doing much to 
establish it in the forefront of the means at our 
dispoeal for probing the caustive factors in malig- 
nant disease. Even more direotly the offspring of 
Fibiger's genial discovery, is the method of sarcoma 
induction in the liver of the rat by the larvm of 
Tenia crassicoliis, worked out by Bullock and 
Curtiss. The production in animals of X-ray, 
paraffin, and arsenio cancer easily followed as an 
extension of the avenues of attack opened by 
Fibiger. 

The substitution of exact experiment in the place 


of more or leas nebulous speculation, to which the 
discussion of cancer etiolo was previously 
restricted, is now acknowl .by all serious 


studente of the cancer problem as the most precious 
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and enduring consequence of Fibiger's discoveries. 
Their permanent value will inscribe his name beside 
that of Virchow, on whose theory of chronic 
irritation it has placed the crown of experimental 
verification. i 

The recent award to him of the Nobel Prize in 


Medicine was weloomed by Fibiger's friends and. 


admirers throughout the world. In 1926 he was 
made Rector of his University, a post which he filled 
with dignity and distinction. His unfailing personal 
courtesy and energy were proof even against the 
tedium of international conventions, and in his 
addréeses, as in his published work, he combined 
brilliance with &ocuraoy, sanity and restraint 
with enthusiasm. É . A. MURBAY. 


Mez. J. E. Harting. 
Mr. James EpnwusD Harma, who died on 
Jan. 16, was the son of a Roman Catholic solicitor 
and was born in 1844 in Chelsea. He was 


educated at Downside EC and, after Meng 
his B.A. at the University of London, he join: 


his father's firm and practised for some years as., 


& solicitor. Always attracted to natural history, 
he continued his observations of Nature, more 
especially of bird-life, in and around London, and 
one of his earliest pers, ** A list of Waders that 
have & at bury Reservoir in 1863,” 
ap in the Zoologis for that year. From thia 
time onwards, Nature articles from his appeared. 
ly in the Field, the Sussex Zootopiat, the 
tddlesex Zoologist, and in many other journals 
bui the great ma lority ware niitten tor the feolopia 
and in 1877 he became the editor of this journal 
& position he retained until 1896. From 1871 he 
was naturalist editor of the Field, and later shooti 
editor also. On the opening of the Natura 
History Museum at Bout e a he was 
appointed to form the zoological library, and the 
real and energy with which he worked is attested 
by the ificent collection of books now in the 
useum available for reference. 
Among the more important of the many books 
written by ing were '' The Birds of Middlesex " 
(1866); “The Ornithology of Shakespeare” 
(1871); “ A Handbook of British Birds " (1872), of 
which he brought out & new and revised edition in 
1901; in 1875 he edited an edition of White’s 
“ Natural History of Selborne" ; ‘ British Ex- 
tinct Animals ” (1880) ; “The Birds of Hamp- 
stead ” (1889); and ‘‘ Bibliotheca Aocipitraria " 
(1891), this last. being perhaps the moet valuable 
of his works, In addition, however, to the 
above-mentioned works of a more or leas scientific 
character, he wrote many books indirectly con- 
nected with ornithology, such as “ Ostriches and 


, 
», 
? 


Ostrich F " (1879) and “ British Game 
Birds and Game Laws ” eee 

As & writer, Harting had the knack of i 
his subjects in ing even when they ap 


only to a small circle of readers, whilst his popular 

semi-popular books and articles showed & 
wealth of owledge and accurate observation of 
Nature, recorded with a charm that digarmed even 
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those who disagreed with his deductions. From. 
a acientific point of view, Harting was, unfortun- 

ately, so conservative that modern methods 

annoyed and irritated him. In consequence, he 

often refused to accept facta which, in his heart 

of hearta, he knew to be true, or argumenta which 

he knew to be irrefutable. Nevertheless, his 

recent death leaves the scientific world the poorer, 

whilst the Nature-lover loses a writer who, what- 

ever he wrote, was always well worth reading. 





Mr. Goras MUIRHREAD, successively factor on 
large estates in Berwickshire and on the Earl of 
Aberdeen's properties in Aberdeenshire, and for 
the last quarter of a century Commissioner on the 
Scottish estates of the Duke of Richmond and. 
Gordon, had exceptional opportunities for studying 
the natural history of Scotland in very diverse 
regions. He made the most of these, an for long 
had been well known throughout the country on 
account of the particular interest he showed in 
bird life, in the artificial Pied of salmon and 
trout, and in floriculture. More than twenty years 
ago Mr. Muirhead conducted a series of experiments 
on the rearing of salmon fry in salt-water pou 
near the estuary of the Spey, and su ed in 
rearirig fry, received from the hatcheries at Gordon 
Castle, through the ample te he Sra . His 
most important work was his “ Birds of ok- 
shire,” the two volumes of which, published in 
1889 and 1895, comprise much more than the 
ordinary local fauna, since they inolude readable 
accounta of the past history and of the legendary 
lore of the species found in the county. A few years 
ago the University of Aberdeen the 
merit of his work by per fan the degree of 
LL.D. He died on Jan. 29 at the ripe age of ere 
two , and is survived by his widow, the dest | 
daughter of the late Lord Sempill. 





We regret to announce the following deaths : 


Prof. P. Carmody, Director of icultare and 
Government Analyst, Trinidad, on Feb. 10, aged. 
seventy-one years. do 

Dr. R. 8. Holway, emeritus fessor of physical 

phy at the University of California, on Dec. 2, 
seventy years. f 

Dr. W. L: d'ohaonsdu; rofessor of plant physiology 
in the University of Copenhagen and a foreign 
member of the Swedish and of the Austrian Academies 
of Sciences, on Nov. 11. 

Mr. Richard Kearton, author of several SDUD dE 
books on natural history, and sasociated his 
brother, Mr. Cherry RUM in the kinematography 
of wild animals, on . 8, sixty-six years. 

Colonel J. P. Koch, Chief of the Danish Military 
Air Service, who had taken in many exploring 
e itions in Greenland, on Jan. 18. : 

i. Otto Krug, Director of the Agricultural 
Experimental Station and Public Institute for the 
Examinatjon of Foodstuffs at Speyer, on Deo. 25, 


aged y -four years. 
Prof. aput aum, Director of the Institute of 
d 


Mineralogy and Petrology at the University of Breslau, 
on Jan. 5, aged sixty years. : 
The Right Hon. the Earl of Oxford and Asquith, 


F.R.8., on Feb. 15, aged seventy-five years. 
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News and Views. i 


Tre funeral of Prof. H. A. Lorentz, which took 
place at Haarlem on Thursday, Feb. 10, afforded a 
striking tribute to the honour and esteem in which 
he waa held by all sections of his countrymen. Repre- 
sentatives of the King and Queen, the Government, 
and municipalities were present, and the funeral pro- 
osion passed through the streets of Haarlem along 
a special route, which was lined with people. Not 
only were the universities and scientific institutions 
of Holland strongly represented, but there were also 
representatives of foraign academies, including Prof. 
P. Langevin, Mme. Curie, Prof. A. Einstein, Prof. J. 
Verschaffelt, and Sir Ernest Rutherford, the latter 
representing the Royal Society of London. An elo- 
quent eulogium on Prof. Lorentz was delivered at the 
graveside by Prof. Ehrenfest, sucoessor of Prof. 
Lorentz in the chair of theoretical physics in the 
University of Leyden, and was followed by short 
addresses by Sir Ernest Rutherford, Prof. Langevin 
and Prof. Einstein. In thesé speeches, emphasis was 
laid not only on the magnitude of his oontributiong 
to science both by his teaching and investigations, 
but also on his fine personality and character and the 
strong influenoe for good he had exerted in inter- 
national scientific affaire. . 

CoNBTERMATION has been aroused by the proposal 
to build a beet-sugar factory on the banks of the 
River Wye near Hereford, which would discharge 
several million gallons of putrescible effluent daily 
into this fine and valuable salmon river during the 
sugar season. Judging by the disastrous effect which 
this effluent has had upon other rivers, the anxiety 
is well justifled, for they have been depleted of oxygen 
and ooated with sewage fungus for many miles 
below the point of discharge. While the provision 
of factories and employment can only be viewed with 
satisfaction, particularly by the Minister of Agriculture 
and Fisheries in his former capacity, the pollution of 
one of our finest and most beautiful salmon rivers 
can only be viewed with dismay, particularly by the 
Minister of Agriculture and Fisheries in his latter 
capacity. Up to the present time it has been found 
impracticable to render the effluent non-putresoible 
at & reasonable cost owing to its lí&rge volume. 
Research concerning possible methods of treatment 
has been recently inaugurated under the auspices of 
the Department of Scientiflo and Industrial Research, 
and is, we understand, in active progress at Rotham- 
stead. Upon the successful issue of these investiga- 
tions, rendered difficult since the cost of treatment 
must be amall, rests the possibility of working sugar 
factories on clear rivera, such as the Wye, without 
destroying not only the fishing but also, and to a 
marked extent, the amenities of the riverside. In 
common with all who desire both increased employ- 


' ment and the preservation of our rivera, as such and 


not as sewers, we wish good hunting to the small band 
of workers who are attacking this problem.  . 


Ix 1926 a copy of Barrow's '' Euclidis Elementorum 
libri XV." (1855) was sold by auction for five 
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shillings. Tipiored to ba Nornan or aiid to 
be full of his notes. In the Newton memorial volume, 
prepared under the auspices of the Mathematical 
Association and published last year (Bell and Sona, 
Ltd.), the conjecture waa hazarded (p. 170) that this 
waa the only relio left of Newton's Cambridge library 
of at least 2000 volumes. Now comes the startling 
news that Col. de Villamil has unearthed from a private 
house in Gloucestershire, where they have been lying 
for the last two centuries, at least a third of the 
missing volumes, and that they include some of the 
books from which Newton must have reaped his early 
acquaintance with the subject he was to adorn. A 
short account of the find is given in the Morning 
Post for Feb. 8. The treasure trove includes classical 
texts, works on alchemy and the chemistry of the 
day, and on religious topics. Many of them are 
autograph presentation copies, contain his own sig- 
nature, and show by copious annotations every sign 
of having been closely studied. 


AxoNG the mathematical works which Col. de 
Villamil has found are Newton's own copy of the 
“ Principia,” corrected in preparation for the second 
edition, to be edited by Roger Cotes; the “ English 
Euclid ” mentioned in Brewster's “ Life” (i. p. 22), 
probably Barrow's edition of 1660; Seth Ward's 
“Idea Trigonometrie demonstrate (in. usum juven- 
tutis Oxoniensis") (1054); Norwood’s ''Trigono- 
metrie, or the Doctrine of Triangles " (8th edition, 
1685); and what is described as Descartes’ ‘“ Philo- 
sophy.”’ Another interesting item is Newton’s own 
Greek-Latin lexicon (1650). bought, according to the 
fly-leaf, on Mar. 26, 1661, for sixpence. Some of 
the books belonged to Barrow, e.g. his Greek Testa- 
ment (1653), and his presentation oopy of Stilling- 
fleet'a *' Discourse on Idolatry,” eto. A further and 
detailed account of the contenta of this unexpected 
—or should we say, long-expected—find will be 
awaited with impatience. Meanwhile Col. de Villamil, 
who is old enough to have learned hia Euclid from 
Oliver Byrne's ooloured diagrams, must be warmly 
congratulated on the good fortune which has brought 
in his way so striking a discovery. 

A MERRY combat has been raging around the 
subject of evolution since Sir Arthur Keith restated 
the case at the Leeds meeting of the British Associa- 
tion. Trumpets which have lain silent for years are 
blazing forth challenges to science, and weapons old 
and rusty with disuse are being burnished for the 
fray. We are not surprised, knowing something of the 
strength of fundamentalist feeling which lay dormant 
in Great Britam, hoping and waiting for the gradual 
overthrow of Darwinism. But what is surprising is 
the progress which the doctrine of evolution has made 
in the meantime even in the quartera which now 
challenge, the sequel. Take the article on “ Truth 
and Error in the Doctrine of Evolution " by Dr. J. A. 
Fleming, in the January issue of the Néneteenth 
Oentury. Dr. Fleming is a distinguished electrical 
engineer ang, as a matter of course, knows & great 
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deal about recent developments in physical science. 
He is ‘prepared, therefore, to accept the findings of 
the astronomers and phynicista, and admite the 
evolutionary development of, ssy, the solar system. 
But he clearly knows a great deal leas about the 
discoveries of biological science, and, perhaps as & 
consequence, is not prepared to accept the findings of 
the biologists. Yet when he reaches the greatest 
stumbling-block of all, the position of man, even he 
admits that ''as regards bodily structure [the human 
race] is unquestionably closely allied to the animal 
races, and especially to the higher mammalia.” 
His main difficulty in accepting evolution liea in 
the high qualities of man, which seem to cut him 
off as a being. apart from the animal world, but here 
hia misstatement of the facta is patent. All the 
existing races of mankind he regards as possessing 
the same marvellous qualities. Gradings, essential 
to the evolutionary view, are ignored, and the lowly 
Fuegans are (presumably) bracketed with the highest 
Caucasians. Had the author followed thel course 
which he himself proposes, of endeavouring to trace 
the characteristics of finished humanity backwards to 
their simpler manifestations, he would have found^a 
diminishing series through the Iron and Bronze Ages, 
to the neolithic and various paleolithic stages, which 
might have suggested that the series did not end there. 


THasz are not the points to which Bir Arthur Keith 
has given prominence in his rejoinder, ‘‘ Evolution 
and ita Modern Critics’ in the February issue of the 
Nineteenth Century. Both Dr. Fleming and another 
critic, Mr. G. H. Bonner, argue that the intelligent 
perception, of orderlmess and plan in Nature implies 
an intelligent planner. It is the old story of Paley’s 

. argument from design, the watch and the watch- 
maker, the; contrivance which could not exist without 
a contriver ; an argument which, seemingly invincible, 
“ was yet in leas than a generatión replaced in olass- 
rooms, laboratories, and learned societies by that of 
Darwin.” Paley forgot that even his watoh had an 
evolution, and Darwin’s argument succeeded because 
"he produced such a prodigious number of facta which 
could not be explained if special and instant creation 
was true, but which fell into place and assumed a 
rational order if the doctrine of evolution were valid 
in the world of living things." The human thigh- 
bone shows as clear evidence, of architectural skill 
ag Paley’s watch, yet the internal struts carrying just 
the proper strains in the proper places are built by 
cells acting in response to the physical forces which 
play upon them. Architect and mason are one. 
“There is no duality of funotion in livmg matter.” 
The critics are loth to surrender the uniqueness of the 
human ‘soul’: they say, & man is not his body; it is 
the soul, manifesting in a physical body m order to 
unfold, that ia man. But the intricate manifestation 
“as we medical men know it, depends solely upon the 
brain ” ; the human soul is “the inward response 
&nd outward manifestation which is given by every 
living human brain.” 


Tum Lewis Evans Collection at Oxford has —" 
received several very valuable gifta. One of these, 
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the great mlver microscope of George IO., has 
already been referred to in our columns (Feb. 11, 
p. 220). Now the great Companies of the City of 
London have materially increased the fund for the. 
collection, originally started with £1000 from the 
Goldsmiths’ Company, on condition that the Uni- 
versity devote to the collection the necessary 
accommodation in the Old Ashmolean Museum, and 
make such other arrangementa for itg future mamn- 
tenance, care, and display as will enable the gift to 
be secured to Oxford, and available for study. In 
making these additions to the Lewis Evans Fund 
the subsombing Companies were greatly influenced 
by the very cloge relationship between the ancient 
museum of John Tradescant in Lambeth and the 
Old Ashmolean sat Oxford. Both were science 
museums. Ashmole’s museum was the child of 
Museum Tradescaniianum, with a rich share of 
the parental quahties, and a ncher endowment of 
the family heirlooms. Until the recent revival of the 
old Museum ite scientific origin was forgotten, being 
obscured by the growth of the art and archseological 
side, while the original scientific treasures of the 
seventeenth century were relegated to the cellars of 
the University. Yet, as has been aptly said, ‘ Tra- 
deecant'a Mussum was for the London of the 17th 
century what the British Museum plus the Imperial 
Institute plus Kew is for London of the 20th century.” 


Tus Old Ashmolean was opened in 1683, wholly 
as & scientific mstitution. At present one-third only 
is available for acientaflo purposes, for ita original 
laboratories are being used for the storage of Bodlexan 
books, while a second third is used for completing 
Dr. Murray’s ‘‘ New English Dictionary.” The plans 
for & great extension (or & great reduction) of the 
University Library grve ground for hope that 
accommodation for both books and the dictionary 
staff may be found elsewhere than in a building 
which is now the oldest building in Britam that was 
specially built for the study and teaching of natural- 
science. Contributions tothe endowment fund, such 
as those from the City Companies, for which the 
University has recently recorded & decree of thanks, 
will materially aid objecta which have the sympathy of 
all interested m the history of science m Great Britain. 


Tas announcement in the Times of Jan. 0 that Dr. 
Hans Merensky had found artesian water in the 
gneiss formation of Namaqualand is important, if 
borne out by experience. The vegetation of this 
region is mostly fed by the sea-miste that drift m, and 
is singularly beautiful. At dawn the rolling downs 
in the Sand Veld become white, yellow or blue in 
patches acres in extent, as the gun touches the buds 
of the flowers interspersed among the grass; while in 
the Harde Veld, where the rock appears at the surface, 
the Mesembrianthamums afford a rich pasture for 
sheep. The curse of the country, however, is the 
want of water, so that the whole region lies idle until 
the rare showers fill the water-holea and valleys. 
The recent discovery of diamond gravels along the 
coast has made the finding of water imperative, as it . 
would be useless for the Government to proclaim the 
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flelda open for prospecting if there is no water for the 
people who would flock in, in the hope of making their 
fortunes. 

Tus Namaqualand gneis is banded, with occasional 
slips of schist, which are metamorphosed sediments 
caught ın the folds. It is a possible theory that the 
gneiss iteelf is the mashed-up sediments-that have 
become entirely altered under extreme metamorphiam. 
In the rock-shaft at the Kimberley Mine at 2520 ft. 
there were the ordinary shales and gnite; at 8520 ft. 
the schista were riddled with a network of dykes of 
pegmatite; it was hoped to see the transition into a 
continuous mass of gneiss at the next level, but 
unfortunately the Blue Ground came to the end, and 
it was never cut. If this has been the history of the 
vast area of gneiss as a whole, it is quite concervable 
that certain beds were more remstant to meta- 
morphism, such as bands of quartzite, which, in the 
folding, would form impervious layers, and so help to 
constitute artesian basins in which subterranean 
water could be stored. 

Wau are reminded in the seventh annual report of 
the (British) Electrical (and Allied Industries) Re- 
search Association, known as E.R.A., that the problam 
before Great Britain is to provide a means which will 
enable its population of nearly fifty million persons 
to live and prosper. For about four-fifths of their 
food and for a large fraction of the raw materials of 
industry, the inhabitante of these islands depend on 
supplies from overseas. These supplies can only be 
obtained if the manufacturing industries in the country 
&re able to carry on export trade in future with greater 
efficiency than the rest of the world. This is not done 
by lowering wages or increasing working hours. Com- 
mercial skill and organisation alone cannot succeed. 
It oan only be done by research. Every stage in the 
production of the finished article must be done as 
efficiently as possible. Physical researches of the 
greatest difficulty have oontinually to be made, and 
these make the greatest demands on our physical 
knowledge and our manual skill It has been found 
necessary to modify some of the oonolusions pre- 
viously arrived at. The method of finding the tem- 
perature rise in buried electric cables needs modrfica- 
tion; this is probebly due to the faot that the thermal 
properties of the soil round the cable are not aocurately 
known, and this subjeot is being investigated. Special 
attention is being given to high voltage and high 
frequency work, and satisfactory progress is being 
made. The researches conducted by Prof. Callender 
on the properties of steam have been moet successful. 
They are not only of importenoe in oonnexion with 
the design of steam turbines and boilers, but are also 
of value to the scientific worker. The expenditure of 
E.R.A. has now been extended from £16,000 per 
annum to £24,000 per annum, and the Association 
looks ‘forward confidently to manufacturers and 
electric supply companies for support. Sir John 
F.-C. Snell, chairman of the Electricity Commission, 
bas been elected president for the ensuing year. 

Sie WinnLrAw Braaa delivered a further lecture 
“ From Faraday’s Notebooks” at the Royal Institu- 
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tion òn Feb. 9. When water lies in a pool on a vibrat- 
ing support, quivering motions often appeer"on ita 
surface; and sometimes the extreme regularity of 
their arrangement produces an exceedingly beautaful 
affect. Faraday carried out a number of experimenta 
on these ‘ crispations,’ as he called them. They are 
found on the surface of the water in a finger bowl 
when the wet finger is rubbed round the edge; or, as 
Faraday observed, in the small quantities of ram- 
water that may lie on the objects in a cart which is 
rattling over the pavement. Their explanation 
brings in some interesting pointe of physical science, 
for their form depends on the properties of the liquid 
on whioh they oocur, and they have been used as the 
bams of a method for measuring liquid surface- 
tensions. Faraday also observed, when on a visit to 
Hastings, the curious ridges that form on the water 
Tying in thin layers on the wet sand when the wind 
blows over the beach, and he pointed out that the 
ridges are parallel to the direction of the wind ; that 
is, at right angles to the ripples that a wind produces 
in the ordinary way. These, too; he tried to explain 
on the same principles that he applied to his crispe- 
tions. He thought that he saw a similar effect in the 
ridges that appear upon & water surface when the end 
of & vibrating iron bar is just dipped into the water ; 
the ridges radiate outwards in approximately straight 
lines from the end of the bar. Curiously enough, he 
tried to use this effect as an analogy which would help 
him to understand how a vibrating’ body in the ether 
would cause the amiasion of rays of light. He proved 
that the water ridges are due to oscillations of the 
water at right angles to the ridges, arid suggested that 
there was a similarity to the transverse vibratibns 
which Fresnel had considered to be characteriatio of 
the propagation of light. 

Taa Post Office is to be congratulated on-the 
completion of the long-deferred underground eleotrio 
railway in London for the conveyance of lettera and 
parcels. It will appreciably contribute to the reduo- 
tion of surface street traffic. The tube connects the 
Paddington District Post Office with the Eastern 
District Post Office. The total length of the railway 
as at present constructed is 64 miles. It is the first 
permanent 2-foot-gauge railway in Great Britain. 
The minimum diameter of the tunnel between the 
stations is seven feet, and it accommodates a single 
track. The operation of the driverless trains is 
entirely automatic. When a train is stending at a 
platform ready to be loaded an operator insertas a 
plug, and & panel which describes where the train is 
going is illuminated. When the train has been 
loaded, the foreman operates a switch which lghts 
a green light in the control cabin and a red light on 
the platform indicator. The switchman then pulls 
the lever appropriate to the route, starting the train 
and extinguishing the other lighte. The electrical 

power required for the trains is purchased from two 
tonion supply companies and is supplied at 11,000 
volta three-phase. It is then converted down in two 
A train 
pasing through & station does not require: to be 
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watched by the switchman, as he can always seo ita 
exaot position by looking at the illuminated diagram 
in the control c&bm of the station. The trains con- 
sist of two or three steel motor wagons, each of which 
is capable of carrying half a ton. It is possible to 
dispatch a second train from one station before the 
arrival of the first train at the next station. 


Ox Thursday morning, Feb. 9, Mr. Baird succeeded 
in sendmg from his laboratory the first glimmerings 
of images of persons in London to & room in a suburb 
of New York. The transmission was gent by a 'tele- 
phone wire from London to the radio tranamitter at 


Purley, and from there was broadcast to New York.. 


The waves that produced the pictures were detected 
by the loud irregular humming noise they produced 
in & telephone. The pattern of & man's head moving 
in a human way was clearly seen, but ıt sometimes 
faded away. This fading was attributed to inter- 
ference from short-wave stations in Paris and Mexico 
City. A picture of & woman's head movmg in a 
natural way was also transmitted. The receiving 
apparatus used in this experiment was a Compara- 
tively sumple device. It comprised only a system 
of rotating shutters controlled by a small electne 
motor, the source of light being a discharge tube, 
Mr. Baird attributes the imperfectiona of the images 
to atmospherics and fading, and says that they could 
have been very considerably improved by usmg & 
higher-powered transmitter at Purley. The experi- 
ment proves that the trans-Atlantic transmismon of 
living pictures is possible, and ıt indicates some of 
the difficulties that have to be overcome. 


Srpxy Pasa’s proposal to the Chamber in Cairo 
that all royal mummies at present being exhibited in 
the Cairo Museum or elsewhere in Egypt should be 
returned to thar tombs and remterred m their sarco- 
phagi, will no doubt commend itself to a certain section 
of Egyptian opinion for reasons which, perhaps, need 
not be too closely examined. His views, as explained 
to the Times correspondent and published in the issue 
of Feb. 8, are from certain points of view unexception- 
able, if not entirely convincmg. The analogy he 
draws from the fact that great men of more modern 
periods are not exposed to view though they were of 
less importance than the Pharaohs in their day, is 
somewhat urelevant. In arguing that scientific re- 
quirements alone could justify the continued exposure 
of the bodies, and that these have long been satisfied, 
Sidky Pasha assumes that further discovery is no 
longer possible to future generations of anatomista 
and archsologista—an assumption aa great as the 
statement that those who now look at these mummies 
in the Museum are inspired by nothing but & vulgar 
curiosity. If this were true, it would involve sad 
implications for those who seek to popularise our 
museums. The appeal to sentiment in the argument 
that this is an attempt to comply with the religious 
ideas of the ancient Egyptians and to meet the 
requirements of the dignity of Egypt, will add weight 
to & proposal which it might be difficult to take 
sarionaly SPOT werg not areal danger tothe. futurs 
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study of ancient Egypt, and if it had not already been 
applied in the case of Tutankhamen. 


Pzrvowar A. P. Laver, of the Heriot-Watt College, 
Edinburgh, and professor of chemistry at the Royal 
Academy of Arte, and Mr. Noel Heaton, have been 
elected honorary associates of the Royal Institute of 
British Architects. 

Ir is announced in Chemistry and Industry that the 
Perkin medal for 1927 has been presented to Dr. 
Irving Langmuir, assistant director of the re- 
search laboratory of the General Electric Company, 
Schenectady. The medal is awarded each year by 
the American Section of the Society of Chemical 
Industry to the chemist who, in the opinion of a 
committee representing the Section, the American 
Chemical Society, the Société de Chimie Industrielle, 
and the American Electrochemical Society, has 
rendered the greatest service to American chemistry. 


Tue following officers and new members of Council 
of the Royal Astronomical Society have been elected : 
President: Rev. T. E. R. Philhpa; Vice-Presidents ; 
Prof. A 8. Eddmgton, Prof. Alfred Fowler, Dr. 
J. W. L. Glaisher, Lieut.-Col. F. J. M. Stratton; 
Treasurer : Dr. E. B. Knobel; Secretanes : Dr. John 
Jackson, Dr. H. Knox-Shaw; Foreign Secretary: 
Prof. H. H. Turner; New Members of Council ; Prof. 
8. Chapman, Sir Frank Dyson, Mr. W. M. H. Greaves, 
Dr. Gerald Merton, Prof. E. A. Milne. 


Ar the recent annual meeting of the Botanical 
Society of America, the following were elected 
corresponding members: Abbé G. Breaadola; Prof. 
B. Ikeno, professor of botany in the Imperial Univermty, 
Tokyo; Prof. C. H. Ostenfeld, formerly Keeper of 
the Botanical Museum, Copenhagen ; Prof. O. Rosen- 
berg, profeesor of botany in the Hogakola, Stockholm ; 
Prof. R. von Wettatein, director of the Botanical 
Garden and Botanical Institute, Vienna. Officers of 
the Society were elected as follows: President, Prof. 
A. H. Reginald Buller, of the University of Manitoba ; 
Vice-President, Prof. Irving W. Bailey, of Harvard 
University. i 

Dr. J. Purnurs, whose important botanical work 
in connexion with the indigenous forest trees of South 
Africa, carried out at the Knysna Forest Research 
Station in South Africa, has been referred to from time 
to time in our columns, has accepted an appointment 
in the new Research Station to be inaugurated in 
Tanganyika. It is much to be hoped that the South 
African Government will find it possible to carry on 
the important and interesting work to which Dr. 
Phillips devoted so much energy and perseverance, 
and which is so fraught with interesting possibilities 
whilst being of considerable importance to the 
Forestry Department. 

Aw American expedition to Nicholas Land, north of 
Cape Chelyuskin, is announced in a Daily Science News 
Bulletin, issued by Science Service, Washi . This 
is the Arotio land discovered in 1918 by Com. B. A. 
Vilkiteki and partially explored by him in the follow- 
ing year. Since then it has apparently not been 
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visited. The expedition is to sail in the Morrissey under 
Capt. R. A. Bartlett, and will be mainly concerned 
with the collection of material for the American 
Museum of Natural History. No indioetion is so far 
given of the date of sailing or the route to be taken. 


Tnm title of the Amateur Aquarist and’ Repiilian 
Review is being changed to the Aquaris and Pond 


Keeper, for it is intended that, besides the usual 


inhabitants of aquaria and ponds, the journal shall 
also deal with the mammals and birds which affect 
these directly or indirectly, either as enemies or friends. 
The present number (Winter 1927), the last of the old 
series, includes many short articles of mterest to 
aquarium owners. These are chiefly about fishes, 
but there are also notes on miscellaneous subjecta, 
such as lizards, snails, and fresh-water plants. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned -—A 
time demonstrator in chemistry at Birkbeck College— 
The Secretary, Birkbeck College, Breams Buildings, 
Fetter Lane, E.C.4 (Feb. 21). A technical assistant 
in the Department of Fisheries, Irish Free State—The 
Secretary, Civil Service Commission, 88 St. Stephen’s 
"Green, Dublin, C.2 (Feb. 24). A mycologist to the 
Department of Agriculture, Tasmania—The Agent- 
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General for Tasmania, Australia House, Strand, W.C.2 
(Feb. 29). A woman staff lecturer and demondtrator 
in the Department of Physioa of Royal Holloway 
College—The Principal, Royal Holloway College, 
Englefield Green, Surrey (Mar. 14). A professor of 
biochemistry at the London School of Hygiene and 
Tropical Medicime—The Academio Registrar, Uni- 
versity of London, South Kensington, 8.W.7 (April 
12). Male cartographers in the Hydrographic Depart- 
ment of the Admiralty—The Secretary, Civil Service 
Commission, Burlington Gardens, W.1 (return of 
application forms, May 24). A research worker with. 
metallurgical training, in the Research Laboratories of 
the General Electric Company, Ltd.—The Director, Re- 
search Laboratories, G. E. Company, Ltd., Wembley. 
A junior veterinary surgeon in the Department of 
Agriculture, Southern Rhodesia—-The Secretary, High 
Commissioner for Southern Rhodesia, Crown House, 
Aldwych, W.C.2. A director of agricultural research 
and of experiments and demonstrations in the applice- 
tion of fertilisers,.and a director of fertilised prope- 
ganda, under the Chilean Nitrate Committee—The 
Chilean Nitrate Committee, Friars House, New Broad 
Btreet, E.0.2. A head of the Department of Biology 
of Huddersfield Technical College—The Director of 
Education, Education Offices, Huddersfield. 





. Our Astronomical Column. 


FrxiwaG tae Dare ox EAgTER.—À new Bill, entitled 
the Stabilisation of Easter Bill, 1928, is being intro- 
duced as & private member's bill in the House of 
Commons by Capt. Bourne and is down for a second 
eng o feb. iz The Bill, which is to regulate the 
date of Easter Day and other days ip apes thereon, 
provides that ''Easter-day shall, in the calendar year 
next but one after the commencement of thia Act and 
in all subsequent years, be the first Sunday after the 
second Saturday m April.” 


Taa Torar Harriss or Aucust 31, 1982.—This is 
the only total eclipse in the next eight years that is 
visible m an easily accessible region. A recent Datly 
Sotence News Bulletin, iasued by Science Service, 


W n, gives the particulars about it that have 
been Dr. L. J. Comrie of the Nautical 
Almanac Office. e eclipse is total in eastern Canada 


and the north-eastern corner of the United States; ib 
occurs at 3.80 r.m., height of sun 30°, duration of 
totality 100 seconds, width of totality track 100 miles ; 
the central line runs from Pierreville, Quebeo, to 
Biddeford, Maine. The southern limit of totality 
runs from Montreal to Salem, Mass.; the northern 
limit from 8t. Jean des Chaillons, Quebec, to Rich- 
mond, Mame. The central line over the White 
Mountains. Three Rivers and ‘brooke in Quebec, 
Portland in Maine, and Portamouth in New Hampshire 
are all suggested as suitable stations. Montreal is too 
near the edge of the track, except perhaps for some 
investigations of & special character. Boston is 
very close to the track, but just outside it. 
be remembered what enthusiasm was excited in 
America by the eclipse of January 1925. That of 
1982 crosses a region not much less populous; Ib 
comes at & better time of the year and the sun 
nopal for BO still more successful resulta may be 
bo for. : 

is & return after two Saroses of the eclipse of 
1896, Norway, Novaya Zemlya, Japan; and after one 
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Baros of that of 1914 (Sweden and Russia); the eclipse 
is nearing its end m the Saros cycle, and 1082 is the last 
occasion on which ib will be visible under favourable 
conditions in acceasible regions. 


Tas Sux's ROTATION AND THR Rewativiry Sarr 
oy SrmorgAn LINHS.—À D by Mr. J. Evershed 
dealing with ''The Solar Rotation and the Einstein. 
Displacement derived from Measures of the H and K 
Lines in Prominences " is published in Mon. Not. Roy. 
a Soc., Deo: sets rt is well known that, at the 
photospheric level of sunspots, the sun’s angular 
Mio o radon diminishes from.the equator towards 
each pole. pic observations of the Doppler 
effect made by Adams in 1908 indicated. that the 

speed of rotation also inoreases from the 

ho outwards through the chromosphere. In 
926, published his results obtained from 
n egcicaied oo observations of prominences, which gave 


e beg qeu value at the sun'a equator of nearl 
17° for daily sidereal rotation as oompered wi 


144? at the] of the photosphere (visual observa- 
tions of sunspots). 
The present peper, which confirms and extends Mr. 


Evershed’s earlier igor is Lacie data dud 
from 200 spectra of prominenoes photographed 
year at Piteh Hill, Surrey. For a of measure- 
ment, & comparison spectrum of the iron aro was used 
instead of the spectrum of the centre of the sun’s diso 
as employed earlier. From a discussion of class A of 
(those in which the lines were narrow, 
well or otherwise undistorted by radial 
motions of eruptive prominences) a first approxima- 
tion of the mean shift of the podre lines, H and K, in 
prominences is given as +0:0109 A., the predicted 
relativity shift at 28° above the sun's oe 
+0:008LA. . The outstanding difference is di 
The paper also contains an account of Mr. Evershed’s 
apperatus which he has installed in his underground 
o tory ab Piteh Hill. g 
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Research Items. 


Tue EARLY Racms or AMERIOA.—Dr. Etienne B. | dence of the remains in general, but especially the 


Renaud has published in the University of Colorado 
Studies, vol. 16, pt. 1, the resulta of an examination 
of two small series of skulls, one from La Plata 
(Colorado) and one from Oafion del Muerto zone) 
and a comparison with other skulls from south- 
west United States and from South America. The 
skeletal material in question is of the highest import- 
ance, not only because examples are few, but also 
because of ite relation to the results which are now 
emerging from the study of the archwology of the area 
on acientific linee. The skulls belong to the second 
of the three phases in culture into which archmologiste 
are differentiating the Indian civilisation of the south- 
western area of North America. These are, first, the 
earliest nomadic population, of which practically 
nothing is known, representing a late palsolithic stage; 
BOO , the basket-makers, representing the meso- 
lithic culture; and, thirdly, the pueblo oliff-dwellers, 
& full neolithic phase, whom the Spaniards disturbed 
in their normal development. Of the two latter, the 
basket-makers were a dolichocephalic people with 
undeformed head, the pueblos & brachyoephalio 
peep who deformed artifi cially the back of the head. 

e two series of akulls under review belong to the 
basket-makers, and, apart from certain | varis- 
tions, agree sufficiently in their ten charaoteristios 
here examined to warrant thar being regarded as 
of the same race—a race which further comparison 
with other skeletal material reveals as a common 
south-western type for which as an ethnical and cul- 
tural entity the name basket-maker is suggested 
provisionally. The significance of this conclusion is 
aed whan ik IR ove tiat tal Tre i mie 
cognate to warrant inclusion with the Lagoa 


ciently 

Santo oup of South America, for which Dr. Rivet 
and others have suggested & kinship with Melanesia 
and Papua—a kinship for which Dr. Rivet has argued 


further on hnguistic grounds. 


A MAGDALENIAN Brrg rw THN DonpoGNa.—Eroa- 
vations in La Grotte Bâtie (Crozo-Bastido) at Saint- 
Sosy. Lor): on the right bank of the Dordogne, are 
described in L'A is, vol. 37, Nos. 5-6, by 
M. Armand’ Viré and l'Abbé Clement Teuliere, by 
whom the investigations were carried out. The cave 
or rock shelter is situated 10 metres above a path 


which runs precariously along a cornice on the oliff 
face at an altitude of 185 metres, the height of the 
Dordogne at this point being 105 metres. low wall 


of unknown purpose has at some time been erected 
at the entrance. Hence the name. The remains here 
described were found in the lowest of four strata, 
which at the centre of the cave reached a minimum 
depth of 1-50 metres. They include teeth and bones 
of reindeer which had been used as food, and a 
number of objects made from the antler, including 
a series of harpoons, mostly fragmentary or incomplete, 
one of them, fairly flat, resembling an Arilian type 
without hole. A number of bone needles were found, 
of which six had eyes. 'Fhere were also a few pieroers, 
bub none intact. Several engravings on bone. were 
found, of which the finest was a well-engraved horse's 
head showing part of the neck and chest. A shaped 
object with an eye on each side may be a fish or 
serpent. The stone implements were exclusively of 
flint, of varied coloration, but only rarely patinated. 

and burins predominated, with soraper- 
burins and flakes à dos abattu of all sizes. One imple- 
ment in particular is interesting in it8 resemblance 
to Aurignacian or early Solutrean forme.- The evi- 
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harpoons, points to an Upper Magdalenian date. 


OcmaAmi0 ANGLHB-ErsHES.—' The British Museum 
(Natural History) has added to its collection of poet- 
cards two seta, each of five cards, representing some 
of the oceanic pi flsh, mostly oollected Dr. 
‘John Schmidt, and described by Mr..C. Tate 
(Series 1 and 2, Set M8 and M4). These are printed 
from beautiful drawings made by W. P. C. enison 
and are extrefnely in ing. The first series 
depicts some of the remarkable swimming forms, 
all of which are females, the males, illustrated in 
the second series, being parasitic on the female 
These oceanic anglers are some of the most wonderful 
of all fishes, having the first ray of the dorsal fin 
modified into & lure. They live near the bottom in 
the deep sea where there is little or no light, the 
body being-& uniform black oolour and the lure 
luminous to attract the fishes on which they feed. 
Most of them are quite amall, the female of the 
Atlantio Melanocetus Johnsoni being only 8 in. long, 
but it is go extremely voracious that it 18 sometimes 
found extended with fishes many times ita own size. 
Photocorynus spiniceps is 23 in. long, the male, attached 
to the top of ita head above the right eye, being onl 
$ in On the other hand, we have Ceratias ; 
trawled off Ioeland, 42 in. long, the two males attached 
to the abdomen being a little more than 3 in. The 
ceratioids are unique amongst vertebrates in having 
the dwarf males, which actually fuse with the akin 
of the females, and are unlike all other animals in 
having the male nourished by the femsle's blood 
system. 


Tua POLAR FILAMENT oF THs SPORE or NOSHMA.— 
K. Obshima (Annot. Zool. Jap., vol. 11, No. 8, 1927) haa 
investigated the polar filament of the spore of Nosema 

. The extrusion of the fllament was brought 
about by placing the spore in h peroxide 
solution, but the action was too rapid to it 
determination of the method of extrusion, $4.6. whether 
by eversion of the filament (as in the cage of nemato- 
cysts) or by shooting out the filament from the ex- 
tremity of the re. The addition of 5 per cent. to 
TO per cent. salt solution decreased the rate of ex- 
trugion, and the or was &ble to obeerve that the 
contents of the filament issue from its tip as Boon as 
extrusion is accomplished and form a spherical 
droplet 3u to 8u in diameter. The substance of the 
droplet is colloidal and adhesive, so that it 
fixes the spore to the slide. e fllament is a long, 
fine tube of even diameter, and the author concludes 
that its extrusion is not due to a process of eversion. 
Spores examined in the digestive fluid from silkworms 

their viscous contents from their respective 
filaments. The viscous material no doubt serves to 
fix the filament to the digestive epithelium. The 
digestive fluid was found to dissolve the filament in 
from two to five seconds. A further account is 
promised of the nature of the enzyme in the digest- 
ive fluid and of the nature of the proventricular 
fluid of the silkworm moth which causes extrusion 
of the polar filament but does not dissolve it. The 
author suggests that the viscous material discharged 
from the spore weakens the digestive epithelial -cells 
and produces a condition more favourable for infeo- 
tion. 

A Naw PABARITIO Gastrorop.—s8. Hirase describes 
(Annot. Zool. Jap., vol. 11, No. 2, 1927) a new itio 
gastropod — Sacoulus okat, n. g. n. 8p, found in 
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colonies imbedded m gall-like swellings of the test 
of tunicates in the north-western Pacifico. 19 examples 
were found in one swelling in Ascidia prunum and 
11 in Boltensa ovifera. Each of the gastropods is 
obular in form and about 3 mm. long and 2 mm. 
road, and lies free in the lumen which communicates 
with the exterior by a small alit-like opening m the 
test. A brief &ooount of the anatomy. of Sacculus 
. is given and the genus 18 placed in the Tenio, ar 
though the presence of & well-developed pro 
and a bipectinate osphradrum disti ib Froni 
the other members of the sub-order. - The radula is 
not reduced, and there 18 a monopectinate ctenidium 
with a well-developed oephradrum. 


Naw Varres or Hoprs.—aA largo. norba ot of 
new fecus x sA hops have recentl 
the pM at Wye Coll 
established a gom East poe a iy 
Some of the recent ns which was gonna out 
under the suspices of the Institute of Brewi 
Research Scheme, is summarised by Prof. E. 8. Salmon 
in the Journal of the Instiuis Browing, 88, 488; 
1927. The 112 varieties tested included new and 
commercial types, of which 74 cropped at the rate 
of at least 20 owt. to the acre, whilst one of the 
former yielded 823 owt. to the acre. Although m 
all the early, mid-season, and late classes certain new 
varieties had higher preservative properties than any 
of the commercial varieties tested, the panel of experts 
which judged the hops favoured certain of the latter 
in preference to any of the former. Comparison with 
the reeultà of previous seasons, however, bave ahown 
that one new mid-season n is gradually being 
Beto more favourably by n judges, rated 
preservative properties, ho are 
that it will ubesatdy prove of Paine: Excellent 
results have been obieiied in brewing trials with 
certain of the new varieties which have been under 
observation for from five to nine years. The due ee 
also contains the scheme of manuring 
together with notes on the dicus. of d of the $ hop vet. 
Naruse, 117, 07 ; 1920). 


SmasoNArn CHANGES IN CONIFER Lmavzs.—Beveral 
observers have recorded the disappearance of starch 
and the increase of sugars in leaves of evergreens 
during the winter season. The special interest of 
these c ue in the possible protective action 
against frost in i sugar concentration 
by 'feeding,' "Lidbom pane in rendermg 
house plants resistant to a tem of -7° 0., and 
elaums that sugar prevente the precipitation of the 
proteins on ing. He explams the well-known 
phenomenon of d from frost in spring of the leaves 
on the sun side of trees such as Abies, as due to earlier 
a paar dela of starch, and the resulting lessening of 

aaa on the sun side. Prof. J. Doyle and 

Mies Phyllis Clinch have now taken the problem further 

and published see Royal Irish Acad., vol. 87, B, No. 
26) theresultso aomeinvestigationson seasonal changes 
in conifer leaves with reference to enzymes and starch 
formation. Their observations on the autumnal dis- 
foe qe and spring regeneration of starch lead 
em to conclude that these phenomens cannot be 
related to assimilation or environment changes, and 


that the starch-sugar Fong is determined in 
winter by protoplaamio change They take ens ers 
to the claim of pman (see Biochem. Jour 


No. 6, p. 1388) that. three enzymes at least—amylase, 
dextrinase, and inaltase— must be t before 
starch formation can go on, and consider his 

mental data insufficient to support his conclusions. 
Maltase seems absent from Tsuga Albertiana, which 
_also lacks dextrinase and probably amylase in winter. 
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Maltase seams also to be absent from Pinus parviflora 
m winter. The presence of amylase in winter 1s also 
doubtful in Pinus larizio. Yet in all these cases 
starch can be formed either naturally in summer or 
by artificially increasing the sugar concentration. 
in winter. 


Tox or Application OF SPRAYS FOR FRUIT TREES. 
—Modern work on the control of and diseases 
of fruit trees lays emphasis on the importance of 
apply the spray fluids «t a pertioulnr page m the 
P evelopment., A recommendation for ‘spring’ 
or ate treatment is no longer considered a close 
enough definition. H. R. Briton-Jonee and A. H. 
Lees, realising the inadequacy of verbal instructions 
for describing the necessary stages, have published & 
paper (Jour. Min. Agrio., 34, p. 814) with numerous 
photog wars of various types of commonly ROME 

it trees in the condition when ur ed be 
most effective. The successive stages illustrated are 
rougily classified as dormant, swelling, bursting, 

ower, and pre-flowering respective Infor- 
mation concerning the variouB which may be 
successfully dealt with at the various stages depicted, 
and the most suitable type of spray for use m each 
case is given, and cautions are included where treat- 
ment at any stage may be useleas or dangerous. Such 
work in Sohle ind better standardised methods must 
ensure & greater degree of reliability in the employ- 
ment of spray fluids, and consequently extend ther 
use to the efit of fruit growers. 


MOVHKANTS OF THE NORTHUMBRIAN FAULT BLOOK. 
—The tectonic conoeptions of Argand have been 
app plied with conspicuous success to the structures 
the Northumbrian fault block by Mr. H. C. Versey 
(Proc. Yorkshire Geol. Soc., pp. 1-16, 1927). He oon- 
rud the block to be & dractuted pli de fond of 
teen: d progeny. The effect of the uplift was to 
develop a saddle-shaped structure in the rigid sub- 
stratum, as a result of which the thin bovering. of 
carboniferous rocks was folded into small plis de 
couverture. The most northerly of these folds 4 trends 
to the north-east across Teesdale and Phar eee and 
appears to be related ti to the thickening 
of the Whin Sul. The inter pie ae regarded by Mr. 
Versey as locally phacolithio in its mode of 
emplacement. fault block acted as a horst to 
the folds oes in the deposite of the Pendle 
trough to south. Thus various types of virgations 
are exemplified in the fold-lines between the rigid 
areas of the Northumbrian and Midland blocks. "The 
Meg arene interpretation of the region is thought to be 
ood accord with the characters of the Permian 
east and west of the block, but it should be 
setae out that totally different views have recent. 
Canem by Me: J. B. Turner (Proc. Geol. 
Ase pp. 889-374, 1927). Both writers appeal to 
s composition and distribution of the Brookrams 
rb of their ective . Prof. 
Holen discovery of a pebble of Whin Sill rock in 


the Brockram nem uem recorded briefly 
i G 8 “ Geol i tee is, however, 
strongly in favour o ty of Mr. Versey’s 
conclusions. 


MAGNETIO DETEOTION oF MxNEZRALS.— Lhe economic 


&pplications of ha pe honor science are rapid] wing 
in importance, an: led to the publication, 
for a time, of a Zeitschrift angewandte Geophysik. 


An m account of magnotio methods of in- 
vestigation of underlying minerals is contained in a 
leoture by Dr. L. Palazzo, published in the Memoria 
d. Pont. Áccad. d. Soienze—1 nuovi L4ncei, Ber. 2, 
vol. 10, pp. 271-308. 1927. The various instrumenta 
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devised for such purposes 
trated, with their mode of emplo t. 
account is given of the theory of local 
disturbance by magnetic-masses below gro 
various researches on actual disturbed eon: at 
Kursk in Siberia, and in certain parte of Italy, are 
described. z 

Tae &rEREOSOOPHB IN AI Sunvay.—The need for 
the use of the stereoscope in plotting surveys from air 
phowerpur is now recognised and makea the publi- 
cation of a simple explanation of the process most 
opportune. ‘The Stereoscopic Examination of Air 

otographs,” by Lieut. M. Hotine, forms No. 4 of the 
Professional Pa of the Air Survey Committee 
(London: H.M: Stationery Office. 3s. 6d.). This small 
volume begins with an explanation of the principles 
underlying stereoscopic measurement, and goes on 
to explain machine plotting and to deeonbe the 
topographical stereoecope. A final chapter on stereo- 
BoOpio training and testing should also prove valu- 


are described and illus- 
A brief 
etic 
and 


able. 


EnmormicAL Resistanons MEASUREAENTS.— When 
an electromotive force Æ applied to a circuit drives & 
current J through it and J is proportional to R, 
Bo that in the equation E: RI, the resistance R of 
the cirouit is a constant, the quotients B/I and dH/dI 
have the same value R, while if R is not a constant but 
varies with I, the second quotient has the value 
R-I(dR|dI) and has y been called the 
‘differential resistance’ of the circuit. In the 

er iasue of the Journal'of the Franklin In- 
stitute, Mr. H. Nakamoura, of the Research Laboratory 
of the Tokyo Electric Company, shows that some of 
the methods of measurement of resistance m common 
use determine the ordinary resistance and some the 
differential resistance. \ 

Tum CRITIOAL POTENTIALS or TuNGSrEN.—The 
erratio records usually obtained of the secondary 
emission of electrons from metals bombarded by 
cathode rays have been shown by H. E. Krefft to be 
connected with the presence of adsorbed films of gas. 
His experiments, which are described in the Annalen 
der Physik (vol. 84, p. 639), were made with & tube 
built entirely of and glass, in which a vacuum of 
10-* mm. mercury could be maintained, inca te 
tungsten target which could be heated to 1500° O. by 
radiation from an & i filament. At the higher 
temperatures the breaks m the secondary emission 
curves were reproducible, and ratios of the second 
current to the pri current were obtained whi 
were consistent to leas than one per cent., wider 
favourable conditions. At lower temperatures, and 
in general when gas was known to be present, new 
breaks appeared; and finally, when the gas-content 
became again d large, the curves were amooth. 
The main oriti tentials agree well with those 
found by Prof. O. W. Richardson and Dr. Chalklin 
from the of soft X-rays, but one persistent break 
` sp 18 volts has pss to vk piae: to ionisation 
of molecular oxygen, from which it a impossible 
to free the metal, even above 1000° Ci i 


A POLARISATION Coroum Scamm—aA useful 
miniature booklet for the waistcoat pocket has been 
issued by Messrs. James Swift and Bon, Ltd., entitled 
“Polarisation Colour Scale.” The contents have 
been drawn up as an aid to mineralogista by Drs. W. R. 

“Jones and A. Brammall. On the inside of the card- 
board cover is given & table of the Pieri of 
patito i eae mineral crystals, and two polarisation 
colour ea (in colour, a very good attempt at repro- 
duction of the natural colours), one for erossed Nicola 
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and the other for parallel Niools, each for the first four 
orders of spectra. In the four little pages of text, 
explanations are given of the practical pup) of 
D Eee and of the numerical soale- values 
attached to the colours, and instructions are detailed 
for using the scale to determine the thickness of rock- 
sections and the birefringence of mineral crystals, 
either in rock-sections or in mounted ins. The 
method recommended for finding the thickness of a 
rock-slice is, first, to~ select some-familiar colourless 
mineral of low birefringence, such as quartz (bire- 

ingenoe 0:009), represented in the slice by numerous 
sections ; then, to evaluate in xu the highest interfer- 
ence colour given by these sections, by reference to 
the scale; for thickness = (interference oolour value)/ 
(birefringence x 1000). The thickness thus given (in 
microns) oan then used to determine the bire- 
fringence of an unknown mineral; for the birefring- 
ence = (interference colour value)/(thiakness x 1000). 
If the mineral be itself a naturally coloured one, 
allowance must obviously be made for the modifica- 
tion this causes in the polarisation colours. 





MOLECULAR STRUOTURE IN BOLUTION.—Varíous 
physical properties of solutions of cobalt chloride with 
increasing hydrochlorio acid content and of hydro- 
chloric acid alone have been determined by O. R. 
Howell in am attempt to investigate the change of 
state of the cobalt atom with increasing concentration 
of acid. The November number of the Journal of the 
Chemical Society contains oónductivity values for 
such solutions, and the conclusions drawn from, these 
resulta are in agreement with those obtained from 
previous work on other pro ea. As acid 1s added 
to a cobalt chloride solution, the red colour changes 
to blue, owing to the cobalt atom being forced out of 
association with six molecules of water, Co(H,0),, 
in order to unite with four atoms of ahlonne, CoCh. 
Hil and Howell, in 1924, showed that in blue com- 
pounds the cobalt atom is surrounded by four other 
atoms or groupe, whereas when it is surrounded by 
gix atoms the com d is red. Howell pointe out 
that these facts can be utilised to predict, to a certain 
extent, the crystal structure not only of compounds 
containing cobalt but also of those in which a metallic 
atom can be replaced by cobalt. Several predictions 
made in this way (for example, with zmo and mag- 
neasium orthosilicates) have verified by deter- 
mination of the crystal structure. 


IONISATION AND CumargAL CHANGE DURING SLOW 
Comsustion.—The work of Dixon and others has 
shown that before the main combustion of a gaseous 
mixture occurs, there is an induction iod dido. 
which slow combustion proceeds. ett an 
Mardles, in the Journal of the Chemical Sooiety for 
December, have to investigate the nature 
of the changes during this period. They 
found that in the case of & system containing liquid 
drops (e.g. n-hexane and air) more ionisation took 
place and a considerably lower temperature was 
required for spontaneous ignition than with the 
corresponding vapour mixture. It is questionable 
whether ionisation accompanies all gaseous reactions, 
but ionisation was detected with various systema, 
although it did not occur below the temperature of 
initial oxidation. During the period of slow com- 


bustion, the main ase d a to be due to therm- 
ionic emission follow by the domiaticn of centres 
of chemical change afound the liberated ions. The 
presence of various ' antiknooks ' (e.g. lead tetraethyl, 
iron carbonyl) causes a decrease in electron emission 
and in the initial chemical change, thereby delaying 
spontaneous ignition and also lowering the tempera- 
ture at which slow combustion begins. 


- blood-sugar under 
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Insulin and Carbohydrate Metabolism. 


LTHOUGH the main outline of the action of insulin 
on the metabolism of carboh te is now fairly 
clear, the actual details of the chemical transformations 
occurring in the thesis and combustion of 
in the body are still only known in part. The view 
that insuhn transforms glucose into some reactive 
form, although still maintained by some investigators, 
has not been confirmed by others. Either there is a 
failure to find any change in the rotation of the 
glucose under the influenoe of muscle tissue and 
insulin (A. B. Andereon and A. Carruthers, Biochem. 
Jour., vol. 20, p. 556; 1926), or discrepancies between 
the polarimetric and copper reduction values of the 
extracts examined are considered to be explicable 
rather on the baais of the presence of other optically 
active or reducing substances in addrtion to the 
glucose (H. F. Holden, tbid., p. 268, and G. 8. Lund 
and C. G. L. Wolf, ibid., p. 259). Anderson and 
Carruthers have also fo that the polarimetric 
value of dialysates or extracts of blood varies acoord- 
ing'to the reaction of the solution at the time of 
rumpan ý i 
t & certain that phosphorus ys an 
enen part in the utilisation of glucose F and the 
formation of a hexosephosphate may be regarded 
as an essential link in the chain, probably both to 
synthesis and d ion. An exception, however, 
appears to be provided by blood, the corpuscles of 
which break down, in vitro, glucose into lactic acid, 
withóut the intervention of the B pg molecule 
(J. T. Irving, Api 1320). e reduction in the 
e action of insulin is always 
Lea sies by & parallel reduction in the ino: io 
ph orus, which: however, is later excreted from 
the y, any bexosephoephate formed not being 
stored but rapidly broken down again. 

The development of convulsions when the blood- 
sugar has fallen to a low level, and their abolition by 
the administration of glucose, has provided a useful 
means of investigating further the details of carbo- 
hydrate metaboliam by obeerving what compounds 
have the same favourable effect as glucose. The 
convulgions appear to be caused by disturbances in 
equilibrium, the symptoms being similar to those 


observed after unilateral labyrinth exti on or 
other lesion to the vestibular apparatus . Russelt 
Brain, Quart. Jour. . Physiol., vol. 10, p. 43; 1928). 


Thus the animal (rabbit) holds ita h rotated to 
one side, and the whole body may be rotated on the 
pelvis. Later, rolling movementa occur towards the 
side to which the head is rotated, sometimes also to 
the opposite side. On the other hand, the pre- 
imi ' symptoms of apprehensiveness and shyi 
at the movement of an o er suggest a heigh 
irritability of the whole of the central nervous 
system, which A ger one might suggest to be 
correlated with a fall inthe engar af tha blood. 
‘The brain, and ty also the rest of the 
nervous system, depends for its glucose upon that 
brought to it in the blood; although reducing 
substances are present in the brain tiseue, th eppen 
to-consist chi of creatinine and Palod (Bae 
E. and E. G. Holmes, Biochem..Jour., vol. 19, p. 492; 
1925; and vol. 20, p. 595; 1926). These authors, 
in their investigations into the metaboliam of the 
brain, have found that this tissue forms lactic acid 
from 
atid is removed if o ia afterwards 
Examination of. rübbit's brains post mortem shows 
that they contain lactic acid, the amount of which 
does not increase on anaerobic incubation unless 
glucose is also present. From their series of experi- 
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cose in the absence of oxygen, and that the. 
admitted. 


menta, the conclusion may be drawn that the amount 
of lactic acid found in the brain post mortem depone 
on the level of the blood-sugar at the time of ih, 
and is roughly proportional to it: thus ib is increased 
following the administration of an ansethetio and 
decreased after an injection of insulin. It bears no 
relationship to the reducing ces in the brain, 
which, as we have seen, are nob glucose, or apparently 
to the glycogen, which remains remarkably constant 
after & variety of e imental procedures, such sa 
depancreatisation or the injection of a convulsive dose 
of insulin, 

The formation of lactic acid from the blood glucose 


-must be a highly active process, since it appears to be 


ore in the few minutés elapsing between death 
of the animal and removal and cooling of the brain: 
in the rabbit the amount found is of the order 0-1 gm. 
per cent. Insulin has no direct effect on the lactic 
acid metabolism of the brain, but influences it solely 
by producing hypoglyceamia: moreover, followi 
depancreatisation, the brain can convert both bl 
and added gluoose to lactic acid under anaerobic 
conditions and ove it again in the presence of 
oxy; and to the same di as a normal brain 
(tbid., voL 10, p: 402; 1925, and p. 886; vol. 20, p.1196; 
1926; and vol. 21, p. 412; 1931). : 

It ap , then, that insulin plays no part in the 
conversion of glucose to lactic acid and the subsequent 
removal of latter in the brain as in skeletal 
muscle, but the work throws no light on why hypo- 
glycemia should produce convulsions : the laotio acid 
In the brain tissue itself is reduced when the blood- 
sugar falla, but, following the convulsions, the blood 
lactio acid increases, owing to the escape into the 
oirculatipn- of some of the acid set free during the 
uscular movements. 

Since Herring, Irvine, and Macleod investigated the 
remedial effect of various upon insulin oon- 
vulsions (Biochem. Jour., vol 18, p. 1028; 1924), 
numerous other investigators have studied the same 
problem, using a variety of sugars or their posible 
metabolites in the hope of discovering some of the 
stages through which- carbohydrates paas in ther 
metabolism in the body. Recovery has been pro- 
duced by the administration of glucal (Winter) and 
dihydroxyacetone (Kermaok, Lambie and ; 

, Hewitt and Reeves, Markowitz and 

, oto.), whilst the following compounds have 

been found to be inactive: gluoosean and desoxy- 
glucose (Winter), methyl Eoia, lactic acid, l, 
sodium citrate and pyruvate, and rhamnose ie 
and co-workers), hexosedi- or mono-phosphate (Marks 
and Morgan), cerio aldehyde (Hewitt and Reeves), 
and glucosone (Hynd) B. Winter, Biochem. 
Jour., vol. 20, p. 668; 1926; and vol. 21, p. 54; 1927; 
W.0.K C. G. Lambie. and R. H. Slater, ibid., 
vol. 20, p. 486, and vol. 21, p. 40; Lambie and 
Frances k Redhead, ibid., vol. 21, p. 549; H. P. 
Marks and W. T. J. Morgan, ibid., vol. gt 580; 
édecine. 


y. , Publ. de la Faculté de ; 
Bing o aa, vol. 4, p. 1; 1926; J. A. 


Hewitt and H. Gd. Reeves, Lancet, vol. 2, p. 708; 
1926; J. Markowitz and W. R. Campbell, Am. J. 
Physiol., vol. 80, p. 548; 1927; A. Hynd, Proc. Roy. 
Soc., vol. 101, B, p. 244; 1927). 

Various pointe of interest emerge from this work. 
Glucal is presumably effective owing to the similarity 
of the molecule to that of oose. More interest 
attaches to the place of dihy x eee in carbo- 
hydrate metaboliam.  Leufberger shown that its 
behaviour in the body is the same as that of glucose 
(Pub. ds la Feoulié de Médecins, Brno, Czechoslovakia, 
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vol. 2, p. 88; 1928-24), and Lambie and hia co-workers 
have adduced evidence indicating that it acta by 
being directly oxidised and not by being converted 
into glucose first: in which oase they suggest that 
the reaction which is facilitated in the o iam by 
insulin, and fails to proceed satisfacto in the 
diabetic, is the transformation of glucose into di- 
hydroxyacetone. Thus they have found that in the 
deoerebrete eviscerated preparation, the latter will 
not maintain the blood-gluooee at a constant level 
when infused, nor does it accumulate in the blood, 
the inference being that ib is immediately oxidised : 
in other experimente ita administration has failed to 
give so marked & mse in the blood-sugar as that of 
glucose itself: ib raises the respiratory quotient and 
increasea the metabolism more ickly and to & 
greater extent than glucose: an the fall im the 
ra img phosphate of the blood To the mtensity 
of the metabolic change, so b it that 
dihydroxyacetone causes & more rapid formation of 
the phosphoric acid ester than glucose. 
eae authors that the reactions which 
occur may be ‘at to those postulated, from 
thearerical: considerations, by A. L. Raymond (Proc. 
Nat. Acad. Soi., vol. 11, p. 622; 1925). cose reacts 
with ph orio acid to form a hexosamonophosphorio 
ester, which then splits into a molecule of triose and 
one of triosephoephate: two molecules of the latter 
condense to form a hexose diphosphate, which is 
Brun back to hexose and morganic phosphate. 
e trose may be dihydro ne i or oloeely 
related to it. In a further discussion, Lambie pointe 
out that lsvulose, like dihydroxyacetone, is both 
more easily oxidised and a better glycogen former 
than glucose, yet only glucose can be obtamed from 
glycogen on hydrolysis: it is therefore possible that 
ihydroxyacetone may be & common mtermediary 
between lsvulose and glucose and glycogen. Levulose, 
however, does not cause recovery j i 
hypoglycemia so readily as glucose or dihydroxy- 
acetone : ly it may be converted into the latter 
without the aid of insulm, being more closely related 
to ıt than glucose. In insulin h yosmia, how- 
ever, the conversion of glacose into dihydroxyacetone 
under the influence of the excess of insulin might be 
even more rapid than the transformation of lsvulose, 
80 that glucose would be more effective in causing 
recovery than the latter. 
This hypotheses of the mechanism of action of 


insulin and of the rôle of dihydroxyacetone in meta- 
bolism has, however, been controverted by Markovits 
and Campbell, who maintain that this compound is 
not a normal metabohte of glucose, but must be 
converted into the latter by the liver before the body 
can make use of it, and noe i evidenoo 
in support of this view. The ultimate decision 
between these two views must be withheld until 
further work, which will be awaited with interest, has 
been carried out on the rôle of dihydroxyacetone in 
carbohydrate metabolism. 

In conclusion, attention may be directed to somo 
interesting obeervations which may possibly lead to 
& satisfactory explanation of the cause of insulin 
convulsions.: Mention has been made of the fact 
that methylglyoxal cannot produce recovery from 
them : ie and his co-workers have also noticed 
that after an injection of this compound, glucose or 
duhydroxyacetone may also be uem Mead in other 
words, methylglyoxal sppeam to exert some toxic 
action on the animal. ynd has gone even further, 
and observed that an injection of glucosone (a body 
closely related to glucose from which methylglyoxal 
might possibly be derived) produces a oondition 
similar to insulin lyosmia, which, however, 
differs from the latter in that glucose cannot bring 
about recovery. He suggests that insulm may cause 
the production of glucosone from glucose in the body. 

these observations suggest that the convulsions 
are caused by some intermediary metabolite in the 
combustion of glucose: it appears reasonable to 
supposs that this compound is always being formed 
in small quantities in the body, but is immediately 
further broken down. Following an injection of 
insulin, the amount produced is considerably increased 
and the oxidising mechanism fails to keep pace with 
this inoreased production, so that the compound 
set free in the body is enabled to exert ita toxic effecta. 
In this connexion the work of Dakm and Dudley may 
be recalled’: they found that most tissues contained. 
an enzyme, glyoxalase, which was capable of con- 
verting methylglyoxal into lactic acid. However, the 
relationship between the curative efféct of an injection 
of glucose or dihydroxyacetone upon insulin con- 
vulsions, and the possible bos id of glucosone or 
methylglyoxal in excess as their direct cause, ap 
to require further investigation before one of the 
different hypotheses outlined above can be considered 
definitely established. . 





Marine Biology in 


TETANUS of the marine biological research carried 
7 out by the Ceylon Government are contained 
in the Administration Re of the Government 
Marine Biologist for 1926. (Part 4: Education, 
Boiénoe, and Art (F), by Dr. ein Pearson. Pp. F29. 
Colombo: Government Record Offloe. 65 cents.) 
In this report there is an account by Mr. A. H. 
Malpas, the assistant maring biologist, on the present 
state of the l oyster, the window-pane oyster, and 
the chank (a gastropod, Turbinella pyrum, Linn.) 
fisheries. It would appear that there is no likelihood 
of a large pearl oyster fishery for at least four years, 
, whereas an experimental fishery on the lines advocated 
by Dr. J. Pearsan, the marine biologist, may be held 
in 1028. The essence of the new is’ the 
elimination of the asle of oysters to the public, by 
which means all the pearls would come into the hands 
of the Government. : 

The window-pane oyster fishery at Lake Tamblegam 
in 1926 was very suocceasful. Altho the Govern- 
ment received a revenue of only Rs.18,000.0 for two 
million oysters, it is stated that the legsee’s returns 
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from the fishery were between one and two lakhs of 
rupees, but the sum was more probably nearer 
Ra.50,000.0. There is a curious anomaly in the 
control of the chank fishery in the Palk Strait. On 
the Indian side the fishery is under^the control of 
the Madras Fisheries Department, and hence the 
Government made & net profit of Ra.46,367.0.0 in 
1922-28 on 466,540 chats On the Ceylon side 
chank fishing is open to all comers, and the only 
revenue that accrues to Government is that derived: 
from the export duty. In 1923, the Ceylon Govern- 
ment made a profit of Ra. 12,065.0 on 2,419,786 chanks. 
From these it ia olear that although the 
Ceylon chank ery is about five times as large as 
the Madras fishery, yet its value as a Ceylon Govern- 
ment asset is almost negligible. f 

A considerable amount of fisheries research has 
been carried out by Mr. A. H. Malpas and Mr. M. 
Gomez. It is very gratifymg to note that, as & 
direct outcome of the trawling e imente carried 
out by the Government Marine Biolo ent, 
á oor pany has been register in Colamioto nodiri 
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the looal fishing industry. There is e hope that 
this new enterprise for commercial hi ren of 
Ceylon waters will be successful. The part of the 
report that should interest every Ceylonese is that 
entitled ' Miscellancous.’ Under this i the 
author states that & sum of Rs.8,048,207.0 was 
collected in 1925 as import duty on dried fel inus 
Henoe any step that could be taken tow the 
organisation or the development of local mnn 
8hould be encouraged. Towards this aim some 

experiments have been oarried out, &nd so far with 

BU00688. 

Work on freah-water fishes has been mainly carried 
out by Mr. P. E. P.-Deraniyagala, the second assistant 
marine biologist. He has commenced on an atlas 
of fresh-water fishes of Ceylon, which it is hoped 
wil be useful to both laymen and naturaliste. In 
addition to this he records that a fish, Lutanus 
rivulatus, locally known as Baddau, has an inshore 
migration lasting for a few weeks in May, and suggests 
that it spawns in deep water far from land. 

The marine superintendent, Lieutenant-Commander 
E. L. Pawæy, is making some useful investigations 
to locate the exact position of the 1 banks, beacons, 
eto., as the existing charta are found to be almost 
useleas. 

The Marine Biology Department of the Ceylon 
Government should be congratulated on the amount 
of useful work it iust fre out towards the develop- 
ment of the resources of the country. : 








University and Educational Intelligence. 


Oxrorp.—The ramones d of Master of Arts 
has been conferred on . Florence Joy Weldon, 
widow of the late Dr. W. F. R. Weldon, professor of 
zoology, who had recently received the thanks of the 
University for her gifts of pictures. 
ing to need for further space in Dr. Lee’s depart- 
ment of inorganio chemistry i by workers 
engaged on research in physical istry, & special 
research room is to be added at a cost not exceeding 
£2800 from the ace cranes Sara 
Preparations are being e for an expedition this 
to the south-west coast of Greenland under the 
ip,of Dr. T. G. Lo , and & grant of £50 
has been voted thereto by Congregation. The main 
purpose will be the study of the epology of the Arctic 
auna and flora in that ion. Simuar expeditions 
were undertaken by m ers of the University in 
1921 to Spitabergen, and in 1923 and 1924. 


Ma. F. G. Traynor, lecturer in up tone chemistry 
m the University of Sheffield, has appointed 
professor of chemistry in University College, Hull. 

De. R. K. BurcHART, lecturer in mathematics in 
the University of Bt. Andrews (University College, 
Dundee), has been appointed to the chair of mathe- 
matics at Raffles College, Singapore. 

Tas trustees of the Mary Ewart fund are offering 
a travelli sobolarship, value £200, for one year, 
to present students of Somerville Co 
Oxford, Particulars may be obtained from Mrs. T. H. 
Green, 56 Woodstock Road, Oxford. 

APPLIOATIONS for the Government Grant for 
acientifle investigations, in connexion with the Royal 
Society, must be received on & prescribed form aa 
Clerk to the Government Grant Committee, Royal 
Society, Burlington House, W.1, by, at latest, 
Mar. 81. 

AN examination for. the following scholarships 
offered by the Household and Social Scienoe Depart- 
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ment of King's College for Women, Campden Hill 
Road, W.8, will be held on May 10: the “ Carl 
Meyer," value £80, and tenable for three years; the 
" Minor College,” value £40, and tenable for three 
years. Particulars may be obtained from the Seore- 
tery of the College. 

ExAxINATIONS for the award of Tate and Morgan 
scholarships in ju. apes reens domestico science, 
hygiene, and , at Polytechnic for 
the session 1928-29, will be held on Tuesday, June 
12, and ing days. The scholarships vary m 
value from £20 to £30 per annum with free tuition, 
and are tenable for two or three years. The latest 
day of entry ia April 21. ; 

Aw excursion for geographers and other workers in 
open-air sciences, starting on July 27, is bei Tg D 
for field-work in southern Spain and in the fuf. e 
panty MAY ms nro nM end then sk Tang er. 
An attempt- will be e ab comparative regional 
surveys of the northern and southern boundary areas 
of the Straits of Gibraltar. Particulars may be 
obtained by sending & 2d. stamp to Mr. Valentine 
Davis, Cheahire County Training College, Crewe. 

Tuy Ella Sachs Platz Foundation for the Advance- 





ment of Scientific wi pus is inviting apples- 
tions for granta in aid of research. erence is 
given to research in medicine and or branches 
of science bearing on these subjecta, particularly 


to work on any single blem. In previous years, 
the general subject: of nio norlirita ‘has received 
support, and, in a lesser degree, internal secretion and 
injection. Last year, twenty-four ta were made, 
seventeen of them bei to wacker outaide . the 
United States. Applications must reach Dr. Joseph C. 
Aub, Massachusetts General Hoapital, Boston 14, 
Massachusetts, before May 15. -> 


“ Taa Quality of the Educational Process" is the 
title of a oom tive study of education in the 
United States, France, and Germany, under- 
taken by Dr. W. 8. Learned for the Carnegie Founda- 
tion for the Advancement of Teaching and published 
in the Foundation’s recent annual report. Dr. . 
Learned is concerned to reveal the defects m his own 
country’s systems and to show how they may be 
remedied by applying the lessons of the hard-won 

ienoe of nations. In three important 
respects he finds the Euro superior to 
the American. The gen foundation is laid com- 
paotly in & single sequenoe inoluding neerly the 
entire adolescent period and, as a consequence of this 
thoro preparation, the student's general education 
continues inevitably after he has embarked on his 
more advanced and vocational studies. Secondly, 
the principle of continuity in the main threads of the 
educational material is respected, long periods of 
work being adjusted to clearly defined aims, the 
material being constantly revised from advancing 
inta of view, and the student's attention being kept 
fixed upon the quality of his inking rather than on 
merely getting ugh set tanks. i , the final, 
ae all d E pe oMi ab Vm an of each con- 
ai e stretch of work invigorates the whole process, 
constituting not merely & hs rro test of intellectual 
power but also an indispensable instrument wherewith 
to develop it. With these three merits—oompaot 
foundation, continuity of subject matter, and judicious 
use of examinations—are contrasted the corresponding 
defects of the American system. Specially noteworthy 
is the praise bestowed on the place assigned in 
to examinations. This paper, and a previous 
the same author on secondary education in-the United 
States and in Europe, are published separately as 
Bulletin No. 20 of the Foundation. , 
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Calendar of Customs and Festivals. 


February 20. » 
CornoP MompaY : also, sometimes, Shrove Monday. 
The period of ing and feasting before Shrove 


Tuesday and the inning of Lent known as Shrove 
Tide or Carnival, as the latter name is intended to 
, bade farewell to meat before the entry upon 


the ten or spring fast. In the north of d 
this survived m the custom of eatmg oollope (slices 
of bacon or salted meat) with eggs as one of the dishes 


at dinner on the Monday before Ash Wednesday. 


February a1. , 

SmunRovm Tunspay. The day for the confession of 
sins or shriving, also the day on which the merry- 
making of carnival culminates. In England Shrove 
Tuesday waa a holiday and occasion of merrymaking 
both before and after the Reformation. The summons 
to confession was by the mnging of a bell, which 
continued to be after the Reformation but was 
known as the P e Bell. In England the eating 
of pancakes and the toesing of the pancake in West- 
minster School are now practically the only survival 
of the Shrove Tuesday feast and ita ritual. 

As a holiday Shrove Tuesday was especially asso- 
ciated with the freedom of the Spero and workers, 
who Joelo d guarded their privileges of “ doing what 
they lst.” ey also joined m the custo activity 
in searching out and ing women of ill fame and 
their male campanichs at this time. The licence per- 
mitted to the "prentices may be campared with the 

ivileges allowed school children in some: parts of 

tland on this day, which are similar to those 
i at Candlémas. At Bromfleld, in Cumber- 

d, the scholars of the Free School used to bar 
out the schoolmaster for three days. The articles of 
capitulation specified the times of study and play in 
the coming year, and i epee the immediate playing 

60e 


of certain -fight and & football match. 
Cock-flghting, one of the most popular of the amuse- 
menta of ve Tuesday in England, was also - 


tised in Scotland, especially by schoolboys. - 


teth: to the ground. Sometimes two metal cocks 
were used in & game in which missiles of lead were 
thrown at the oocks by opponents, each standing 
behind his own bird. -throwing has been ex- 
lained as an expression of the h of Saxon and 
e, or of our enmity with the French, but the cock 
is almost certainly a substitute for a human victim. 
In Wales such hens as did not lay before Shrove 
prion Pus eerie a man with a flail, who 
recei for his pains any hen which he killed. 
Football was an important feature of the Shrovetide 
observance, and in nearly every town or village the 
streets ware the scene & vigorous and sometimes 
violent e. The contest was usually between two 
-wards of the same town, or two towns or villages. 
In so far as it was a ritual observance, judged by 
qua Ee Rea S Wunden COCOR winter 


At the contest took the form of & tug-of- 
, attended by the Mayor and corporation. In 
other localities, matches at battledore and shuttle- 
cock, especially between men and women, were played. 
A curious and significant custom is enorde in É 
Gonileman's M in OTRA: The writer 
saw in a Ken village & figure ed a Holly Boy 
being burnt by boys. Ti had bem maas Ey di 
girls but stolen from them. In another parb of the 
village the girls were burning an Ivy Girl which 
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they had stolen from the boys. The representation 
of the two sexes acido n piod gode 
figures originally represen e e ani e 
principle in Nature. Similar male and female 
appear in the processions which are found on the 
Chnünant at this and other times of the year. Sir 
James Frazer gives a number of instances. In the 
case of the processions on or about Shrove Tuesday, 
the significant feature is that the human fjgure, which 
is the central object of the celebration, ia either torn 
to pieces or burnt. Sometimes in the latter case the 
fertility of the crope in the coming season iB prog- 
nosticated by the height of the flames. In this custom 
of ' ing the Carnival,’ it may be taken that 
the lay is the te of a human victim 
who represented the god of vegetation. - Similarly, the 

gras of the Mardi Gras celebrations in oe 
is spirit of fertility in flocks and herds. 

In Roman Catholic countries the celebration of 
Carnival has generally survived with greater vigour 
than in the Protestant. Certain features are crucial. 
It is a period of freedom or licence. Disguise ia worn 
which, the skins worn by those who took part 
in the Lupercalia, may be either a protection iy pera 
evil spirita, or an attempt at assimilation to the deity. 

inally, there is usually some personification, human 
or animal, around which the festival centres. 


February 22. 7 
Asm Waowspsay. PuLvER Wrpmmspay (Dies 





Pulveris). The opening day of the Lenten fast takes 
its name from the custom of marking each member 
of the co on in church with the cross in ashes 


which have been blest by the priest. The ashes should 
be those of the used on Palm Sunday in the 
previous year. ere is a reference to the practice in 
Anglo Baron times, but it was abandoned in England 
gs Sead dat M Lent did not begin until 

t is gai t origi t did not in un 
the following Sunday, but that Ash Wednesday and 
the succeeding days were incorporated in the o - 
&noe to it with the forty days’ fast of Our 
Lord. It is, at least, true that after the solemn 
service of the day was over, the remainder was given 
up to merrymaXing similar to that of Shrove Tuesday. 
Sometimes and m some places this included the pro- 
cession, in which a 
destroyed. One such is recorded from Marseilles. 
Similarly, in England, Jack-a-Lent, a lay figure made 
from an old suit of clothes stuffed with straw, was 
carried in procession, pelted with sticks, and after- 
wards pulled to pieces. à 

In y it is said—the exact locality is not 
recorded—that the youths dragged the maidens, 
accompanied by & fiddler, in a cart until they reached 
some lake or river ' and there wash them favouredly.’ 
Similarly, in England the Fool Plough, which formed 
part of the Ash Wednesday observances, and was 
drawn by youths while the girls sat on it, also ended 
ita course in & pond—a piece of horse-play which had 


e pee from & rain or fertility charm. 
usual on such oocasions, children 


from 
door to door with an' Cd song song, custom 
ing known as * ing,’ the fact that they 


carried pieces of wood which clacked before the 


door, hoping to receive pieces becon for a feast. 
If they gto the keyhole with mud. 
It is also recorded that in the boys used to 
run al ing firebrands and torches. In Dijon 
on the y in Lent, known as Firebrand 


Sunday, large bonfires were lit in the streeta, a custom 
derived, it is said, from the practice of ing lighted 
torches of straw to drive away ‘badder’ the 
earth—in other words, evil spirits. 


+ 


was carried and afterwards - 
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LONDON. 


Royal Society, Feb. 9.—0O. W. Richardson: On the 
extraction of electrons from cold conductors in intense 
electric flelds. The attraction of an electron by rte 
` mirror i in a conductor is treated as a 
wave problem. The sharpness of the photo-electric 
effect at a metal surface is accounted for. A formula 
is obtained for the fleld currents from cold conductors, 
which well with the experimental data. The 


result implies that electrons are being generated at a |. 


rate rtional to (yp). 

R H. Fowler D 1. restored electron th of 
metals and thermionic formule. This-note amplifies 
- the recent work of Sommerfeld on the electronic 
theory of metals by applying his ideas to thermionic 

The MT 


phenomena. state of an assembly 
consisting of a heated metal and an atmosphere df 
free electrons is calculated. It appears t the 


ur pressure has twice the commonly accepted 
vulus owing to the two orientations of each electron. 
This result is then applied to the theory of thermionic 
emission, and gives values in excellent agreement with 
the best observations. 

R. H. Fowler: The photo-clectric threshold fre- 
quency and the thermionic work function. The old 
equation for the saturation current i pem 
tions for which there is no justification. Sommerfeld's 
theory of metals leads quite simply to the existence 
of a sharp photo-eleotrio threshold frequency », and 
` to the ity of this h», with the thermionio work 
function x. ege ints have been recently con- 
sidered by O. W. Ri but in & more elaborate 
manner which appears capable of simplification. 

P. A. M. Dirac: The quantum theory of the 
electron. In order to make the quantum theory, when 
applied to atomio structure, agree with observation, 
ashe PATIO ae ee ee e eese 

etic moment. is is not n ; agreement 
with observation can be obtained without arbitrary 
assumptions by æ correct relativistic application of 
the general quantum theory to a point-ohargo electron. 
The Hamiltonian function on which the present theory 
is based is linear in the en and momentum. The 
spinning electron model, applied in the previous non- 
relativistic way, is justifiable for many purposes. The 
motion of an electron in a central field of force is 
worked out, and the energy levels obtained are shown 
to be the same as those gi by the model in the 
first approximation for a Coulomb law of force. - 

H. T. Flint and O. W. Richardson: On & minimum 
proper time, and ite application to (1) the number of 
the chemical elementa, (2) some uncertain relations. 
The existence of a minimum per tme h, is 
deduced by a method which is independent of the 
assumptions about the metrics of space and time used 
previously. This leads to an upper limit ze 
on the velooity of an electron in an atom m an orbit 
of total tum number n. This involves an 
limit (97) on the atomic number of any chemical 
elament and also an. limit on the quantum 
number of an mtranuclear orbit. This limit is a 
function of the atomic number of the nucleus. 

H. Jerre Pon oases of vagi des fluids. 
The problem of the instability in a liquid produced 
by heating below is Benni d by a formally accurate 
method. Where the fluid is enclosed between two 
perfectly conducting solid boundaries, the honeycomb 
Structure is not developed when the liquid is flowing, 
vua ue Ropa ea ips.’ There 
is a formal analogy between this problem and G. I. 
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Taylors problem of the stability of liquid between. 
two rotating cylinders. In atmospheric problams the 
earth's rotation will have a consid le effect in 
modifying the motions produced by excessive heati 
below ;. this will probably be in the destin d 
vee the departures from the adiabatic gradient 
n to cause instability ter than in the absence 
of rotation (though they RII still be very small) and 
of ing the ascending currents to regions of 
smaller horizontal extent. 

H. A. Wilson: The emission of light by flames 
containing sodium and the abeorption of light by 
mercury vapour. It was shown by Gouy in 1879 that 
the intensity of the light from a flame is 
properacnes to the square root of the mass of sodrum 
in the flame. per square om. of area, dicular to 
the direction of the light emitted. is result can be 
explained by ing that the sodium atoms absorb 
and emit hght like simple damped oscillators. The 
absorption of mercury resonance radiation by meroury 
vapour can be explained in the same way by assuming 
that the mercury atoms absorb the resonance radia- 
tion like ample damped. oscillators. i 

C. N. Hinshelwood and H. W. Thompson: 
kinetics of the combination of hydrogen and o 
An exammation has been made by a static m 
of the combingtion of hydrogen and oxygen, at oon- 
stent tempera and volume, from the region of 


pombo to ic surface reaction Tp e nearly as 


The 
od 


e point of explosion. the last fifty 
egrees of this range a reaction, approximatély of the 

fourth order, comes into prominence; it is strongly 
&utocatalysed by steam, and has a high temperature 
coefficient. The normal positive catalytic effect of 
the walls of the reaction chamber gives place to & 
negative effect, which may be due to the catalytic 
destruction of an sutocatalyst for the main reaction, 
or the interruption of ‘reaction-chains,’ or to both 
causes. It 1s concluded that the reaction measured 
is the true gas reaction between hydrogen and oxygen. 

E. T. Copson: On electrostatics m a gravitational 
field. Prof. Whittaker has recently discussed the 
effect, according to the general theory of maaan E 
of gravitation on etic phenomena. 
particular, he has considered electrostatics in gravite- 
tional flelds of two kinds, namely, those specifled by 
the quasi-yniform metric and by Schwarzachild’s 
metric. Algebraic expressions for the potential of an 
electron in these vitetional fields are pow obtamed 
by the use of '& theory of ‘elementary 
solutions’ of partial differential equations. The ex- 
preeeion for the potential in the quasi-uniform field 
is the same as that obtamed by Prof. Whittaker, who 
used entirely different methods. i 

W. R. Brode: The snalysis of the absorption 
eum of cobalt chloride in concentrated hydro- 

orio acid. The principal absorption band, between ^ 
720 and 850 uu, conmsts of at least seven component 
bands. By different mathematical methods of analy- 
Big, the observed curve 18 resolved into seven similarly 
shaped components. There is a constant frequency 
difference between each of these components, and this 
frequency difference is the highest common factor of 
the frequencies of these component bands. There is 
apparently a definite relation between the odd and 
even numbered multiples or component bands and 
their relative intensities of absorption. 


Society of Public Analysts, Jan. 11.—]. R. Nicholls: 
ination of small quantities of benzoic acid: and 
oinnamio acd, with some notee on the colorimetric 
determination of salicylic acid. The method of deter- 
mining benzoic acid is based on its ial oxidation, 
in & constant proportion, to salicylic acid by means 
of hydrogen peroxide in the presence of ferric chloride, 
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and colorimetric determination of the salicylic acid 
under specifled conditions. Cinnamio acid may be 
determined by first oxidiamg it quantitatively to 
benzoic acid.—L. E. Campbell: Report of the Pre- 
servatives Determination Committee of the Chemists 
of the Manuf Confectioners’ Alliance and of 
the Food Manufacturers’ Federation, on the deter- 
mination of sulphur dioxide in foods. A normal 
procedure and an apparatus have been devised, and 
details of standard volumetme and gravimetric 
determinations are given, together with details of the 
treatment required in certam special cases, such as 
starch, gelatin, mests, dried fruts, etc.—J. W. Black 
and B. J. W. Warren: Notes on the effect of other 
reducing substances on the determination of SO... In 
some cases (s.g. glucose and gelatin) the interference 
of other reducing substances is negligible, but in others 
bg ogni ustani, , etc.) ib 18 considerable, and 
& time it must therefore be set to the distillation 
penod.—H. R. Jensen: (1) Rapid eetimations of 
sulphites by alkaline liberation, or extraction, and 
titration. The sulphite content of oertein po 
such as glucose and cornflour, ma satis- 
factorily determined by direct extraction followed by 
titration with iodine. (2) Barrum sulphate losses m 

vimetric estimations. Too low acid concentration 
avours adsorption of barium chloride; hence it is 
desirable to add the reagent in & very fine jet, and to 
have an excess to reduce the eolabikty of barrum 
sulphate and the adsorption of alkalne sulphate.— 
Osman Jones: Determination of sulphur dioxide m 
sausages. On the addition of sulphite to sausages 
there ıs an immediate loss of sulphur dioxide, so that 
the amount found ia mvariably lower than that 
added A method of vacuum distillation is desertbed, 
which gives resulte well with those of 
the Committee’s standard method.—H. M. Mason 
and G. Walsh. Note on the oxidation of sulphrtes 
by air. Carbon dioxide must be quite free from 
oxygen if used in & lengthy sulphite distillation. 
Removal of the &dsorbed air from the foodstuff by 
the use of a vacuum before the heating will prevent 
oxidation losses, but good resulta are also obtained 
by extremely rapid heeting and distillation.—H. M. 
Mason: Note on the titration of dilute sulphite 
solutions with standard iodine solutions. The low 
resulta obtained when sulphite solutions are titrated 
with 10dine are due to oxidation and to the escape of 
sulphur dioxide set free by the hydriodic acid formed 
during the titration, the atte being responsible for 
70 per cent. of the loes.—A: W. Knapp and R. J. 
Phillips: Determination of sulphur dioxide in fatty 
substances. In rancid fata free from sulphur dioxide, 
volumetric determinations show an apparent content 
of sulphur dioxide; hence only the gravimetric 
process should be used 1n such cases. 


Royal Anthropological Institute, Jan. 17.—R. 
Ruggles Gates: A pedigree study of Amerindian 
crosses in Canada. Crosses between French and 
Indians began in Ontario about 1660. The present 
study concerns interrelated pedigrees extending 
oe six generations from croeses mvolving Cree 
and Ojibway Indians on one hand and Praag, 
Scotch, and English on the other. P and 
ey of me nd oe of mixed blood were 
obtained, with pho of persons having man 
different degrees of tadinn blood. The KERIA 
of features was studied as well as eye-colour, skin 
colour, and hair characters. Indrviduals of three- 
aixteenths Indian ancestry were found having 
essentially blue eyes and at least one factor for akin 
pi entation. It 1s concluded that the Indian pro- 
ly has more than two factors for skin-oolour, and 
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that certain of these factors are pepe of d 
factors for colour. Independent tion o 
genetio AEREN found 1n several PA People 
with one-mxteenth Indian blood and distinct eye 
igmentetion showed the presence of an undilutable 
factor for skin colour. There is evidence that certain 
tribes probably have fewer factors for akin colour 
than others. This appears to be the first attempt 
to apply genetical pedigree methods to the study of 
the resulta of interracial crossing in man. There is 
abundart scope for the application of this method to 
anthropological crosses in many parte of the world. 


Royal Meteorological Society, Jan. 18.—Hugo 
Hergesell; The observation of clouds, with special 
reference to the safety of aviation (v. NATURA, Jan. 28, 
p. 148).—Sir Gilbert Walker: World weather. Com- 
parisons by graphical methods of variations of pres- 
sure, temperature, and rainfall have Auring the past 
half century brought to hght & number of rel&tion- 
ships between conditions at places separated by con- 
aiderable distances ; these have in recent years been 
studied systematically by taking 30 centres widely 
distributed over the and calculating by statis- 
tical methods the relationships between their seasonal 
values. It appears that there are three main oscilla- 
tions or swayings: (1) the North Atlantic; (2) the 
North Pacific; and (3) the southern, aff the 
Pacifico and Indian Oceans. These relationships have 
obvious applications for seasonal forecasting. 


Linnean Society, Jan. 19.—C. V. B. Marquand: 
The botanical colleotion made by Capt. F. Kingdon 
Ward in the Eastern Himalaya and Tibet ın 1924~26. 
Capt. F. on Ward, travelling eastwards from 
Gyantee to Tsetang over unexplored ground, and 
crossing the Temo La to Tumbatse, entered the 
region in the neighbourhood of Lat. 29? 40 N., 
Long. 95° E., where the most important part of the 
collection was‘made. A short distance east of Tum- 
batee a number of high passes over the eastern eax- 
tremity of the Himalaya were traversed. On the 
highest of these passes, the Nam La, over a southern 

ur of the lofty Namcha Barwa at an altitude of 
17,500 ft., a large number of alpmes were collected. 
In Aug. 1924 an extensive collection was made around 
the Trasum Lake, and the Banda La, e pass over 
18,800 ft., the moet northerly point of the Expedition, 
was visited. Exalu the genera, Meconopens, 
Rhododendron, and ula, the oollectaon com- 
prises 446 species, including 54 new species as well 
as 26 new varieties. The era most strongly repre- 
sented, apart from the above, are i 
Gentiana, and Pedicularis.—F. W. Edwards: Inseot- 


collecting in the Bouthern Andes. The expedition 
deeori was a joint one arranged by the Britush 
Museum (Natural History) and the Bactenological 


Institute of the National Department of Health of 
Argentina, a object being to make investigations 
Piers e mosquitoes and other bloodsucki 
flies of the Southern Andes, and to form a 
collection of insecta from the southern beech: foresta 
Two and a half months, October 1926 to January 
1927, were devoted to Stine most of the time 
being spent around Lake Nahuel Huapi, close to the 
western border of ting in latitude 41? S. From 
here th worked their way acroas to the Chilean 
coast; the route taken was the regular one over the 
Perez Rosales Pass and across Lakes Nahuel Huapi, 
Frias, Todos los Santos, and Llanquihué, an ancient 
route which is now being increasingly used by tourists. 


Pans. 


Academy of Sciences, Jan. 9.—Plerre Termier : 
The strata of the Aiguilles d'Arves between Lauteret 


‘first series the light had 
-about 3700: 


266 


and Vajllouise.—Ch. Fabry: A phenomenon which 
&ocompanies binocular vision when the two visual 
acon are et hohe into one.—]J. S. Townsend: 
e theory of high-frequency currente thro gases. 
—B. Hostinsky: The probabilities ne re- 
peated tranaformations.—Hadamard: Remarks on 
he preceding note.-Jullus Wolff:- On the series 
XI P Bessonoff: Nearly periodico meromorph 
functions defined in the whole plane.—P. Faton: 
The movement of the perihelion of the pl&nete.— 
Wright: A photograph of Jupiter, obtained at the 
Lick Observatory (Calif ornis). The photographs 
were taken in approximately monochromatic light 
with the large 95 cm. Croseley reflector. In. the 
passed through a screen 

the passage of only ultra-violet light of 
m the second series the screen is 
transparent only for rays about 17600 in the extreme 
red. The photographs show great differences, the 
causes of which are discuseed.—L. Décombe: The 
electrified spherical pellicules and the fine structure 
of the spectral lines.—-Paul Woog: The extension of 
lubricante over solid surfaces.—P. Schwartz: A 
method of radioelectrio direction finding applicable 
to geodesy. The radiogoniometric method Joab 





permitti 


‘gives the position of emitting stations with & 


cision eompereble with that obtained by optical 
methods. . Colange: The electroeapillary proper- 
ties of mercury in contact with air. The cap 
constant of m increases when it is electrified 
Po and diminishes when it is positrvely electri- 
fü There is a maximum capillary constant for 
mercury, which under the experimental conditions 
described aia gate to a negative potential of 
15,000 to 20, volts.—Marcel Dufour: The re- 
fraction of a parallel light beam normal to a cylindrical 
lens.—Pierre Brun and Jean Granier: The dielectrio 
properties of aqueous-alooholio mixtures. Measure- 
ments of the dielectric DA scu (high - frequency 
current, wave-length 50 metres) of isobutyl aloohol— 
ethyl aloohol—water andisoemylaloohol—ethyl aloohol 
-water mixtures. The results are shown graphically. 
It ‘is concluded that the Maxwell formula relating 
dielectric capacity and refractive index of o i 
ae tay (K =n") should be replaced by K =n? +k, in 
ch is a variable, a function the number of 
free h xyl ions in the solution.—Mlle. Suzanne 
Veil: The evolution of nickel sulphide and cobalt 
sulphide in the ce of water. The changes in 
the sulphides are followed by means of the 
in the etigation ooefficiant.—F. Bourion and E. 
Rouyer : S determination of the molecular 
ria of resorcinol in solutions of 
cium oe OA Tiffeneau and Mile. Jeanne 
Lévy: e comparative migra aptitudes o 
acyclic radicals in the semi Pele Weep oie of 
the phenyldialkylglyools. eir relations with the 
affinity capacities.—Georges Brus: The i 


. dihalogen derivatives of pinene.—Paul Fallot: The 


western termination of the Sierra de Cazorla 
(Andalusis).—Henri Schoeller: The i ical 
iR en Embrunais layer and of the outer 

o e Brian layer to the north of the 
PX fone PEAT The signification of 
the red crystals ap , under the influence of 
cresyl blue, in the cells a certain alge. The red 
erystals are the iodide of the oxonium derivative of 
cresyl blue, and indicate the presence of iodides. 
"The distribution of iodides in alge can be determined 
by means of this reagent.—Bogdan Varitchak: The 
nuclear evolution in Ascoides rubescens.— M. Bridel 
and P. Picard: The primeveroside of salicylic acid.— 
Maurice Fontaine: e analogies existing between 
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the effects of a tetanisation and those of a oom- 
pression.—M.  Raymond-Hamet: The action of 
chloralose on the sympathetic and pathetic. 
——Jeart Timon-David: Cantributzon to the knowledge 
of the fata of insects: the butter from the insects 
ee on Pistacia Toerebinthue. The aphides 

omphigus coining oy ane and other species of Pem- 
phige give about cent of their weight as a fat 
soluble in ether. The shomisal constants of the 
fat are given.—G. Lavier: The prebasal vacuole of 
trypanosomes.—Ch. Pérard: disease of the 


mackerel (Soomber Scomber) due to a myxosporidium, 
Ohloromyzum histolytioum.—Marage : The nature of 
the deafness of Beethoven. 

SYDNEY. 


Linnean Society of New South Wales, Nov. 30.— 
A. H. S. Lucas: Notes on Australian marine alge 
(No. 5). This paper contains (1) a list of the 
collected at Mi Cay, near Ceirns, Qid., (3) 
Chlorophyoee from Bowen, including records new 
for Austraha, (8) a description of a new ies of 
Codium, (4) notes on with & d tion of 
C.H i, (5) distributio notes on Fucoidew, and 
(6) descriptions of two new: ies of Chondria.—B. 
Bertram : Mosquito control m the municipality of 
Lane Cove, New South Wales. The problem was to 
deal with Oules fatigons, b. ig in natural waters 
polluted by house drainage. Oiling gave useful 
resulta, but channelling was equally satisfactory, more 
permanent, and likely to be less . The 
widespread benefit felt from the treatment of oertein 
creeks suggesta that the range of flight of C. fatigans 
is greater than is usually —Rev. H. M. R. 
Rupp: A new Dendrobium New South Wales 
and Queensland. The new species is allied to D. 
Beckleri and D. Mortis and ocours throughout the 


brushes among the foothills of i n Tops, 
N.S. Wales, and also at Tambourine Mt.,8. rens, 
VIENNA, Y 


Academy of Sciences, Deo. 1—A. Müller and A. 
Sauerwald: The behaviour of aluminium-triethyl 
under the influenoe of nickel catalyser at higher 
temperaturee. 

Dec. 9.— K. Praibram: The theory of the colora- 
tion of rock-salt by erel rays; also remarks on 
the natural blue rock-salt. ere a to 
be part cause of the colouring.—E. St ch, M. 
Dohrn, W. Scholler, and W. Hoblweg: The biological 
actions of the female sexual hormone in aqueous 
form. A hormone oil containing extract of placenta 
has been prepared with a of 50,000 mouse- 
units per gram. The tee ta is soluble in 
water to & solution of 500 mouse-unita per cubic 
centimetre. enta have been made with 
albino guinee-pigs, making it easy to observe the 
reddening or ia of the mamme. Marked 
effecta have been produced in the early maturity of 
the mamme and uterus in females which had been 
castrated when young. The effecta of injecti 
water-soluble hormone are similar to the action o 
physiological hormone obtained by transplantation 
of ovary.—E. Steinach: Reactivation of the ovary 
and the whole female o i by the hormone 
method. Senile females of the rat are rejuvenated 
by the water-soluble hormone. 

Dec. 15.—K. Fritsch : Observations on flower visit- 
ing msects m Styria, 1906.—F. Frankl: Topological 
elitas of compact portions of Euclidean space to 
their components and application to the ‘theory of 

rime ends. The resulta of Alexander’s work on the 

ordan-Brower theorem are extended. 


Received. 
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SATURDAY, Frunvarr 18. 


Noxru or WwoLAxD Ixsrrrurm or MIXIEXOQ amp MECHANICAL ronas 
tod Datir Lighting. E at $£830.—W. Mannose: Mlectris Mine Lamps 


and Better ting.—Prof. W. M. Thornton. A New Gas Detecting 
Moe Mp. H Oandle-power Lamps will be exhibited 
Fosse Uae Mor ee on behalf of H. V. Wheeler.— 


erum 
the Ooa]-aens of the Northumberland and Durbam 
Pies by Dr. W. nD 
HYEIOLOGUIOAL Socrery (m Department of Phyaiol Univernty, 
Manchaster’ . n. tohle: he Add etl 


-—Prof A. V. Hil: Recent nikale ie - 
ments —F, W. Lamb and J. V. A. Bun * Assemament of Behoolboys 
Port and G. J. Woolbam : 

—A N. Birket and 


Respon 
IufiMton.—D: J. O Bramwelland R. Bluse: 


a) The Tidal Wave; (b) 
Bome Obvervations on the Action of Amyl Ni : 
Pulse and 


te —J. G. Woolham 


On Oorrelations between Hespustory Testa —Dr. G A 
Olark : Parn anl Diao Sigar -E B Magon MIT B A. South- 
: A Method for the Effect of Electrolytes m tha 


umen of the Sorviring Gut on 
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——LHnpreewons 
W. O O&r —Further Modifications of ` 





muniosbon.)—B. Finkleaman : Yi 
—Dr. A. D. Macdonald and E Porinan: The ee ee 
ot Pitui Hrír&cts.—H. D. MoOre& and Dr. A. D. Maodonald : The 
Acton of on Fin’ Pressure.—Dr. B. (L Haves: Oalctum, 


Inhibition in itp Releton to Ions 


D Phosphorus 
- .B M Class Experimenta in 
Tiota L Berem bloom and Dr. BA Mo8wmay . Reaston of 
with Relation to the H-xo Oonosntration.—Demonstra- 


tions :—Light Prodactaon in a Marine Animal )Ó by W. R 
Amberson; Apparatus for the Observateon y of the 
Optio piget: M e E ae 


Ta Isolated Blood- -Voazeis, 
Macdonald; O&lerum and Vegus 
loge) Preparabons ros tho Innervation of Different man; Histo, of 
the Human and Rabbit's Pitutary, by M. M. Croll; A Now Drop- 
Recorder, by O. Inehley. 

RovaL DwsrrruriOW or Gamat Barran, at &—H. O. Colles: Musical 
London from the Restoration to Handel (1600-1750) (III.). 
ROQUEEY polled tees iar gr gg he EROULOSIS [WWTITUTIOME dies 
wiley 1) at &—. berton : Open-air Tresiímen 
bp i Fido uc 
Oxyonp Uxrvrcz&iTY Jomorn Bormwriri0 OLUS (in Departments ‘of 
Momus] Mi ions Prim Anatomy, Oxford University), at 8.15.— 


MONDA Y, Feaevary $20 


oC Datura 


Vioronca Drrrrurm (a+ Oen tral Bold Westminster), at 4 #0.—Prof. 
T. G. Pinches: The Ipflusuos of the Mythology and Heathen Practices 
of the Oenzanites u the Hobrews. 


RoraL OoLLEomx oF BUEGBOXNS or ENOLAXD, at 5.—O. E. Bhattock: 


in the Museum. 
Lasrirorion Or CAL Rwamsans (Graduates’ Bectaon, London), 


at 6 30.—Informal Discummon on The 


Lastrrorion or HrrorRiQAL Mao Moesting), at T.— 

L. Emannuel: and others: Discussion on 182,000-rolt Cables 
Imwrrruri0W or Miecrarcac Hwonreces ( and North ‘Wales 
1 Univers: 7.30.—Dr. 8. E. de 


Geren P piesen a ars of Man Panay Lecture) 


od Orvus» (25 dod Street, B. W.1) ab T.9.—Annux| General 

Meeang. 

Roran Leerrrors or Barran Amxomrreors, ab 8.—Piof. A. P. Laurie: 
Stone Preserveison and 

RovAL Boonrrr or Arts, at &—Dr. H. Gough: Fatigue Phenomena, 
with special reference to Bing Je Orystals (Dantaz Lectores) (3), 

OmxxIcAL DrpusTrRY OLUB, rui beall: Men clency. 

Royal Grograraiast Socury (at JEohan Hall), at 8.80.—G. Watkins: 
The Cambridge on to Island. 

Soaurry or OxxxicAL Impuerry (Yorkshire Section) — Dr. F. L. Usher 
and others: Discussion on The anon of Weitang and {ts Indus- 
tral Signi fcance. . 


- £ TUESDAY, Frrzvary m 


Cell by mens of 2 Neon Lamp, 
Rora Farrrrorox or GxraT Burram, af 6.15. —Prof. J. S. Huxley: 


oran Srarmnicat Boorer (a 
Bovar BransrcaL Bocimry (ab Royal Bonet of Arta), at 5.15.—Dr. 
Q. Stevenson: The Vital Statıstaos of Wealth and 5 
EOOLOGICAL - *Boorxrr or as $230. — Hon. [vor Montague: 
Hxhibit:on of Photographs of the Moscow Eoological Gardens —G. C. 
Robson : Observations on the Ovipositaan of Octopna.—Prof D. M 8. 
irudtare of Palmonised and Aled 


loretion of French Indo- 

Chine Mammals, Ti. On bs Mammals eoi! during the Winter of 

1996-27. Maulfk: New Ohrysomelid Beetles from Indi, with & 
Note on the Seales of Coleoptera. E 

Drrzrruriow or Orvir Rorenrarmas, at 6. 

Loxpox NaTURAL Horroay Bocrery (at Winehsstar House, B.O. 
6.80.—L. W. Ohubb: Our Common Lands: The Story of 


Preservation. E 

Ixwrrruriow or BuxcreicaL JoronwaaN (North Midland Oentre) (ab 
Hotel Metropole, Leeda), a5 T.—A. Page: Address, 

DLarrroriox Or ELEOTRICAL Mwonrsmrs (North-Western Owntre) (at 
ollege of Technology, Manchester), at 7 Dr. B. Z. de Farrenti: 

Hleetnrofty in the Bers ise of Man (Faraday Lecture) 

Rova. Prorograruic Bocrry or Great Burra, at 7.—O, H. Kayser > 
A Comparison of the Norman Doorways of Yorkshire, Norfolk, and 
Gloucestershire. 

Larrrorion oy AuTowonILE Hxorxmxxs (Wi spem) ab PRO Oentre at 
Bngineering and Scientific Club, Watederpiony & 

: Works He-organisataon to Increase Product: 

Iwerrrorion of WLZOTAiGAL Bwonrmens (Soothah Centre dot 
Institution of Post Office Eleatrical E 
ea Freemasons’ Hall, Gdinburgh) at T.0—H H. Hanes Tha 

ugby Radio Btation. 
Or MxcIXEERES AXD BUIFRUILDERS ur BOOTLAMD (at 89 
Himbank Oreseent, res dj at .3.—Dr. B. M. Brown: Fatigue of 
XE omo Effacta of Drawing on the Strength and Endurenoe 
nd Bt x 


wih 
tre) 
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WEDNESDAY, Funacany 22. 


Rora, Soorery or Mrena (Oomparatave Medicine Becton}, at &— 
Dr. H. P. Bayon: The Pathol of Certan Avian Diseases oom- 
pum with that of Analogous orbid Conditions in Man and 

nimala, 

RoraL OorLwar or BURGmONS Or HxcGnAwb, at 5.—O. P G. Wakele 
Investigations into the Surgical Diseases of the Salivary Glande, 
insluding their Pathology and Treatment. 

GmorogrcAL Boomrr or Lowpom, at 5 80.—Dr. C. A Matley: The 
Pre-Oam brian roto Pe and Associated Rocks of South-Western Lisyn 
(Carnarvovahire 

Bisxsrcr OoLLEGE PurEICAL Soorery, at &—Prof, E V. Appleton: 
The [nfluenee of the Harth’s &o Field on Wireless Transman 
(Di ünguiuhed Visitors’ Address 


Boarwrr or OnxuicAL Ixpowrur (G Bectaon) (jointly with 
Institute of Chemistry) (ab 89 Him rude lamgow), at T.— 
J. FEL. Hawley: Some Aspects of : 

Booumrr or OnxuicAL IxposraY Cottam si T.80.—Y. H. 
Oarr: The Methods Employed in the pears of Unstable Bub- 


stances, 

Lxwrrroriox or MumoraicaL Erona (Sheffield Sub-Centre) (a$ Royal 
Vlotens Hotel, Sheffield), at T.80.— A Page: Address. 

Guasaow UxivxBaITY Acoumisre' ÜLUB e Glasgow Univermty) et 
780 —Piof, R A, Berry: Chemutry in Relation to the Boienoe and 
Prastace of Agneulture, 

Sogurrv or OxmaocalL IxpusrRY (Edinburgh and Hest of Bootland 
Section) (at 86 York Place, Hdinbargh), at 7 $0.—4Annual Meeting, 

RoraL corr or Arras, at 8 —Dr. R Hal: The Mxoavations ab 
Ur from 1919 to 1990. 

Evowwios Soomry (at Linnean ' Boesty), at &—Dr. O, P Blacker and 
Mrs. Marjorie Farrer: Birth Control: When 1s it Jnstified? 

Forx-Loxs Boacrerv (at University College), at 8 —Annual Meebng 

Darriag PsrcnoLoercAL Boorxrt Medical Bection) (at Medios! Pay 

Anrep : 


of London, 11 Chandos Street, at 8 80.—Dr G. V. Oon- 
dituoned Reflexes and rper AS euroees. 
THURSDAY, Fanavary T8. 
Bora, Bocrwrr, at 4 &0.—Bir Leonard Rogers: The Yearly Varmtions 
in Plague in India in Rolston to Climate : Forscasteng demiosa.— 


Dr. W. 8 Patton and M. Hindle’ 
Genus Phlebotomus —H. Hitringham: 
Bponies of bae Genui ee iei (Diptora with an Appendix —A 
On the Tagano Behawmioor of H Moura, Fab , end two 
mes Bpecie. —Dr. H M Leake: Agricultural Value of Bamfall in 
e Tropics 

Rora IwsrtruTION Oy Gesar Barranr, at 5.15 — Prof, F. LL Gnffith : 
Nuhas in An&quiby and in the Myldie Ages o) 

Desrirotion or Mrwrwo sawp MP zi Geolonoa] Boesky) 


Sanitary Institute), ab 6.— Mrs, Stalla 
‘est upon the Development and Growth 
of Children. 


pep re or Hicornican Bworwemes, at 06. —'T N. Riley and 
E. Boott: Insulatmg Oils for High-Voltage Cables. 

DRE UTI or MumorRICAL Mworaras (Insh Centre, Dublin) (at 
Tnnity College, Dublin), at T.45.— T. J. Monaghan. A Review of 
the Present Panton of Wireless Telegraphy. 

OnumxigAL Bocirmrr, at 8.—Prof. A, Fowler: Spectre and Atoms 
q (Lecture), 


The North Chinese Species of the 
On the Production of Silk 


Ohurehill* Sunlight in it4 


FRIDAY, FrsnuaímY $4. 


PursioaL Boorwrr (at Imperial Collage of Baianos), “at &—W. H. J. 
Childs: Some Methods of Estimating the Intenmties of Spectral 
Ianes—Prof. P. W. Burbulge and N. Alexander: On Blectrical 
oe of Hygrometry.—I. Hartahoru : On Constants of Tharmionio 
Valves 

BovAL OoLLrgm or Burarows OY NxcLAND, at 5 —W. D. Newoomb: 
The Relationship between Peptic Uloeration and Gastro Oaranoma, ~ 

Ixsrrroriox OF PROFXSAIOXAL Crvi, BrRYAXNTA (a3 UM ad Hall, West- 
minster), ab 5.80 —8. V. Goodall: AAAY lige Pooks. 

Nowra-East, Ooasr IwgTrTUTION Ewounsmrs 
Qn Mining Insttate, Newcastle upon. 
and K Watson: The Michell Crenkless a 


BEIPRUILDEAS 
8), &t e—a. U. L Bartoris 


lxarfrUTION or NikormicAL  Nrrciwwans don Btudents’ Metal 

gonty with Students’ Sections of Insttutsons of Civil and M 
onsec) (at Institution of Mlectrical Engineer) ab 6.15.—F. O, 
: Balesmanship and ite Application to Bngineanng. 

Tercia LirzRAAY AXD PHILOSOFHICAL Boorzrr (Chemical Bection), 
at 7. 

Ixztrrruriow or Mronamican Horrxxas ecd E Meeting) 25 T.— 
Huxhibition of Industria! Kinematograph 

Juxiox ImsrrrUTIOW or Entolweres (informal Meeting) at 7.80.—O0 
H. Faras: The Applications of Blectro-chemical Depomia of Metals 
to Eng ineariug: 

Boral nocrmrY oF Mxpicore idenuology Secon), at 8 —Dr, R. Miller: 
Some Pubhe Health Aspects of Juvenile Rheumaüam.—Dr. J. T. 
Olarke': The Pathogenams of Rheumatio Fever in ita Olumatological 
Relationship to 2 Poembls Insect Cerner. 

Oxroap Um rrr Juxiox BorgwTIFI0 OLos (in PIE CUMARE of Bio- 
cheney AA. FORO. ORE. af £19 -DU A. Dunstan 


Royat ri. Bodheey or Mxpiausx (Diseasein Children and Surgery Sections), 
at 830—8 1 Discussion on Ohromo Appendimüs in Chikiren. 
Dr. Robert Hatehiwon (Obildren); A J. Walton a Surgery 

Rovarn IxwzrrTUTIOR or GREAT Brrrane, at 9.—Prof. 

Lares of Authors 
or OmmurcAL Ixpuwrar (Bouth Wales Section) (at Thomas’ 
Café, Bwanses) —N. H. Hartshorne: Tha Hiecironio Theny of 
Ohsmieal Combination 7 
Ommucan Lrousrar OLUB. 
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SATURDAY, Frwmvany 35. 


Nomrz oy Hworiwp Leerrrore OF MixIWG awp MECHANICAL EXOINANZS 
A UM and Students’ Becton edt Neville Hali, Newcastle Toon. 
6), at S.—Dr. R. J. Pernng. Miners’ Nystagmus. 
Rora Lyerrroriow or Graat BRIAN: ab 3—0 Dodgron . The 
Life and Work of Albrecht Durer (1). 


PUBLIC LECTURES. 
^ SATURDAY, FxsRUARY 1B, ` 


Hoxwrn«ax Musmux (Forest Hil) at 330—315: M. A. Murray 
Amulets and Magical Figures of the Ancient Egyptians. 


MONDAY, FaszvARY o. 


Hast AxoLrax LwsrrrurB or AGRICULTURE (Chelmsford) at T.—A. 
Bridges . Sagar Beet Costa. 

Gammain Oorrrcm, et 7.80.—G. P. Bailey: Modem Buence and Daly 
Lafo: Chemistry in Ind: 

Laros UxrvexsiTY, at &— Dr. Ll Wynn Jones: Heoent Advances in 
Experimental Psychol : Analyms of Typical Resulta with special 
reference to Bxpenmen on Oagnitron 


” TUESDAY, Ywsnvanr IL 


Garman OoLLaca, at 6—A. R, Hinks: The Foundations of Astronomy 

g Lectures on Feb. 12, 28, and H ) 
TnumosoPuioAL WoRLDp Uxirvxxarry Omwrae (153 Brompton Road RW D, 
at 6.—Prof. HB. Mareanlt- Prmoipies of Haoe-Payobology. (Succeed. 
ing Lectures on Feb, 28, Mar 6, 18, and 90) 


WEDNESDAY, Fesnvany 21. | 


BovanL Leerrrvrs or Posuio Heatran, at 490—Dr. J.H. W. Maofall : 
Bome Aspects of Legal Live Birth 


THURSDAY, FEszUARY 35. 


Barri MxpicAL AssocraTiON (Tavistock uars W.C.1) at 5.15.— 
Bir W. Heatou Hamer: Epidemiology in Mngland during the jest 
Hundred Years Part 2 The Return to the Hippooratic Method 
(Obadwick Lecture). 

Laanes Uwiversirr, at B—Dr. D R For. The Development of Public 
Education in the United States 


FRIDAY, Fasacanr 'H 
Krxa's OoLLrgm, et 5.80 —O. J. Gadd Ur in the Time of Abraham. 


: Psychology of Mina Brolution. 
(Succeeding Lectures on Mar 1, 9, and 16 ) 

Bast AsaLw borrrora or AanicuLTURE (Chelmsford), ab 7.—Dr. 
W F. Bewley: The Oulirrabon of the Tomato. 


SATURDAY, Fenncany 85. 


HomxnzAx MUsxcx (Forest Hil), at 5350.— Moss M. Mdith Durham: 
Primitive Tafe in Bouth-Mast Europe 


CONFERENCES, 
FmsnpARY 21-3 


Oaanoxmartiox Coxrrmxwom (tn Birmingham and Midland Instatate and 
Queen's College, Birrungham). 
, February 11 (in Birmingham and Midland Institute) 
b 10.90 a.m — 
W. J. A. Butterfleld: The General Boope of the Gas Industry. 
T. Hardis ; Some Phases of Modern Praotoe in Gas Manufacture, 
T. Hardie: Presidential Address to the Bouthern Assomataon of Gas 


and 
. Barash and T. O. Finlayson * Continuous Vertical Retorts, 
N. J. Bowater: Vertical Intermittent Chamber Ovens for Gas 
Manufacture, 
R H. Ruthren: Intermittent Verteal Chambers, 


Fe 13 (in Birmingham and Midland Institute 
parci cce dine 


à M. — 
OC. P. Finn and R Hay: The General Boope of the Ooke Oven 


ig: J. Greenfield and G. H. Harnson : Modern Coke Oren Practica, 
H. O. Brans . Ooko Research and the Steal Industry. ~ 
Tharsdag, February 28 (in Birmingham and Midland Institute). 
At 2 3*0— 


T. F. B. Bhead. B m Verüoel Retorts. 
A T. Green: Gas Marks Rerectunes 
Dr. A. Parker: Gas Works Efuenta 
Fre rent 34 (1n Queen's College) 
* 10A X.— 
Bit Arthur Duokham., The Handling, Preparation, and Utalumetaon of 
Gas Works Ooke. 
Blending in the Gas and Coke Oven Industries. 
Ab 215— 
F. & Sinnatt: A General Review of Low Temperature Ogrbonisatzon. 


FusxuUíARY M Amp S 
ASSOOIATION OF TEOHWIOAL IxwrrrUTIONS (Annual Meeting) (ab Btatzonera' 


Pos cipal E H Ausün. Oommeroal Jducation. 

Principal B O&rter- Suitable Courses m Commerce for Small 
Institutions. 

T. P. Bennett: The Technical Training of the Architect, 

Principal F, E. Drury . Technical Bduoation for the Building Trades, 

B. W. tg: Techno] Hdnosiion for the Boot and Shoe Industry. 
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"The Range of the Scientific Faculty. 


“How can we harness opinion to knowledge and steady 
the emotions of the multitude with experience and sclance? 
This, it seems to me, is the master problem of our time.” 

J. A. Bremm. 


N a recent &ddreea 1 on “Contacts of Science and 
Literature," which he delivered as president of 
the Science Masters’ Association, Sir Richard Gregory 
has once more directed attention to the urgent 
need of a-closer approach of letters and science. Bir 
Richard, as all know, is both broad and fair in his 
outlook; no one is lees likely to present & pre- 
judiced view of the situation; also he is ever an 
optimist. Any statement that he may make upon 
such & subject is not to be put lightly aside. In 
suggesting, as he does, that indifference to science 
among teachers of English is more general than 
neglect of literature by students of science, he is 
upon sure ground—almost that of platitude. What 
are we to aay of his subsequent contention 1 
“We are not likely ourselves to forget that 
science and the humanities are the warp and woof 
of the fabric of modern life any more than we over- 
look the human factor in industry ; but while these 


| relationships are frequently presented to scientific 


assemblies, we miss the same friendly gestures to 
science from our literary colleagues... Men of letters 
tell us that men of science are the only people who 
have something to say and are unable to say it 
and we accept the rebuke, even though we know 
the diffioulty of ing the intricate processes of 
Nature intelligible in the vocabulary of ey 
life. Our retort, however, may very well be tha 

men of letters should be ded deris 
know a little of Nature and science and to be able, 
therefore, to exercise their literary art in displayi 
the wonder and value of the rare treasures wich 
the argosies of scientific explorers are continually 
bringing into our havens from uncharted seas. 
Science does not want a divorce from literature but 
closer union with it and & common understanding 
of the distinctive qualities by which each can 
contribute to the fullness of life. It would be easier 
to mention leaders of science who have enriched 
literature by their writings than to select men of 
letters who have exercised their imagmation and 
art upon scientific knowledge and achievement ; 
and we ask those who have the gift of radiant 
expression to remain no longer outside our temples 
but to enter and be moved to testify to the revela- 
tion which will then be given them." 


Is the invitation thus given one that is likely to 
be accepted 1 Can men of letters ever enter into 
the Temple of Scientific Endeavour and do what 
is here asked of them? Have we not too long 
followed Adam and Eve 1 


iue in mutual accusation t 
hours but neither self-condemning 
And p ther vain oohtenb appeared no end.” 


1 Published m the Sekoot Scc Review for February. 


i 


‘the prerogative of the few ? 


270 


Nothing can be gained by the one party always 
gibing at the other. Should we not rather consider 
the office of each, what is really within the power 
and province of each 1 

Man is to be distinguished from the rest of 
animate creation by three, if not four, faculties— 
that of speech, the use of hands, commercial ability 
and the use of fire. The art of scientific inquiry is 
but a modern discovery—a modern superstition, 
may we not say, something foreign to man’s 
ordinary nature—superadded to it and necessarily 
Carlyle has claimed 
that he is the tool-using animal, strangely forgetting 
that man, especially woman, is & literary creature 
almost from birth. The highest literary artist is 
but & biped in whom the chief art of his being is de- 
yeloped to the utmost—writing, after all, is nothing 
but the cultivated art of speech recording. It is no 
particular credit to us to write and speak well; 
rather are we to be blamed for the very partial and 
imperfect manner in which we are accustomed to de- 
velop and exercise our chief natural, inborn faculty. 

Have we, then, not the right to rate the literary as 
an intellectually inferior class? Have they not 
mere ordinary brains, however highly developed 1 
Hazlitt has painted them to the life, particularly in 
his essay “ On the Ignorance of the Learned,” in 
saying : 

“ All that men really understand is confined to a 
very small compass: to their daily affairs and 
experience ; to what they have an opportunity to 


know and motives to study or practise. The rest is 
affectation and imposture." 





Can we expect the literary as a olass, ever to be 
scientific! I is absurd to suppose that, if the 
power were latent in them, men of the seeming 
intelligence of say Oxford dons should be proof 
against all persuasion to take an interest in the 
work of scientific discovery and be unable to do 
more than use more or leas ordinary words in deal- 
ing with the ordinary events of common life and 
continually to depict only the obvious—glory in 
being masters of inextensible subjects. In truth, 
there is & factor of intelligence missing from their 
minds—let us call it factor X. 

Sir Richard rightly had much to say in praise of 
poetry—he quoted examples to show that the poet 
is able to seize upon and portray the findings of 
scientific observers, Tennyson’s felicitous lines, m 
particular. Yet the poet of old, we have to re- 
member, was but the singer, the speaker of music : 
he is only to-day the writer and put into print; he 
is but the highest form of speechmaker, no modern 
development or new discovery. Poetry, in fact, 
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is more or lees akin to our nature. Musio also i 
a barbaric trait—it is in us all to some extent 
especially in Germans; there are few who do no 
hate noise, if they do not react to harmoniou 
gounds. 

Again, no special claim can be made on behalf o 
commercial ability—it is necessarily more or les 
born in us all. From his earliest days, man ha 
been obliged to barter, buy and sell, in order to live 
at least, up to the time of the discovery of the dole 
the acceptance of which may but connote a superio 
form of commercial ability. - 

As to the use of fire, this is go ancient a custon 
that it is now an instinctive practice. Clearly it i 
not & sign of intelligence but rather the reverse— 
in its modern development, the sign of a desire foi 
occupation and of ite irrational satisfaction. The 
woman who knits, not only satisfies the desire o 
her being to be busy but also does something useful 
The smoker but deadena the same desire in destruc 
tion and dirt; it is true he occupies himself: the 
brute is tamed, usually after being fed—buw 
wastefully and selfishly. 

As to our use of hands, we could (we were allowec 
to) use thege in the distant past to greater advantagr 
than we do to-day: Egyptian tombs tell us thir 
story. Only on Deo. 31 last, a picture was given ir 
NATURE of a machine able to make a million bottle 
a week, which is to be worked by & single man 
Formerly, hundreds were needed to make any suot 
number. None the less, bottled beer is dearer than 
itever was. Who gains the advantage the hundreds 
formerly had from blowing bottles—what is behind 
the machine? Is it not the exeorable moderm 
discovery we call scientific activity t The effective 
activity of knowledge used systematically and by 
the very few, of set purpose, to & foreseen end f 

The systematic use of scientific method, the 
method of using knowledge not merely to do this 
or that but also to extend and verify knowledge— 
through reasoned observation and experiment: 
the existence of men gifted with the factor X, this 
is the paramount discovery of modern times, scarce 
centuries old. Let this not be confused with mere 
soience—which is but exact knowledge. The 
faculty of using knowledge is a rare one, almost a 
modern discovery. The scientific, therefore, may 
olaim to be & superior people, a people who can 
advisedly, of set purpose, find things out and do 
things, whilst the literary can at most talk about 
them. Natural science, the work of this new claas, 
may claim to stand alone as the music of the future : 
either ite priesthood will be the leaders of the 


people—the givers and guardians of their necessary 
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morality—or the people will perish, if not from 
want,of knowledge, from lack of the power to use it. 

The literary write themselves up everywhere— 
each goose as it comes to market is made into a 
swan in the reviews of to-day and the virtues in the 





classics are ever impressed upon us. Yet who shall |. 


say that the aciencers are behind : certainly not the 
physikers ; the others at least write one another 
down. The scientifio after all are much as other 
men, human in their foibles and vanities ; yet they 
are gifted with a power—the mysterious factor X 
—which definitely divides them from the mass: 
however much they may be appreciated by society, 
they will never be really understood. In fact, they 
are very fine fellows and it is unfortunate that 
Mr. Bernard Shaw has not been induced to 
sketch their psychology for us—but they are a 
class of supermen which must ever be beyond 
such writers as he. 

If our argument be sound, the literary will never 
do what Sir Richard Gregory suggeeta they should 
do. Factor X will never stir within them; they 
are mentally unresponsive. The work will only be 
within the power of those sciencers who are also 
competent as writers. As speaking is a common 
human attribute, there is no reason why such 
should not be forthcoming, provided the schools do 
their duty. These have yet to show that they can 
teach the use of words, let alone science. French 
men of science are able to write well, because 
training in rhetoric ts given in their schools: in 
ours it is not. 

To-day, the schools do not do their duty. They 
simply do not know what their duty is. They are 
controlled by people who only know the old know- 
ledge and are without understanding of scientific 
method. Thring, the schoolmaster, told his ool- 
leagues long ago—to break down the knowledge 
idol. Sanderson, at Oundle, made an abortive 
attempt. Our universities are all engaged in ita 
fervent worship. Education, like sport, is fallen a 
victim to professionalism: the system pursued is 
akin to that of the electric hare in Sound Me 
practical equivalent. 

Being a nation of shopkeepers, willy silly, we are 
engaged in commeroialising education in all ita 
forms, including research. School is carried on 
mainly in the interesta of the machine, not in the 
interest of scholars. Education is in the control of 
two of my inferior classes—the literary and the 
commercial. The writing upon the wall is very 
clear—needing no Daniel to interpret it. Who will 
read it out in the market places, so that it may be 
understood by all and my text be fulfilled 1 The 
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first duty of scientifio workers to-day is to the 
publie. Having put such vast powers of exploite- 
tion in selfish hands, we at least must endeavour to 
inform the masses how best to use the opportunities “ 
before them—never to think of chalk aa fuel. 

To make tniversity education of avail we must 
appoint teachers competent to teach, first the things 
of yesterday. Let the research workers be a clase 
apart. The schools are not producing the men for 
whom the world is asking. We are moving to-day 
in a closed vicious cirole——the schools say they are 
in the hands of the universities, whilst these 
retaliate that they are subject to the schools. 
Examinations pay everybody except the learner 
—the poor guinea-pig. 

The teaching of science in our schools is a failure, 
because it is parrot work, not scientific ; because it 
is confined to special subjecta—chiefly chemistry 
and physics—geology, botany and biology being 
all but neglected ; because it is so far beyond the 
common intelligence and the teacher’s. No attempt 
is made in the schools to teach the simpleat elements 
of acientific method, as applied to ordinary life and 
to ourselves. We must mend or end the system. 
The Science Masters’ Association has neglected 
great opportunities in the past half-dozen years of 
discussing the problems, when at Oxford and 
Cambridge, with the authorities. 

The public cannot allow the subject to be trifled 
with much longer ; the two parties must meet and 
debate the situation, so that each may put its house 
in order without any further delay. H. E. A. 








University College Centenary. 
University of London: University College. Cen- 
tenary Addresses. Bound together in one 
volume. With a Preface by Dr. R. W. Chambers. 
Pp. vili +33 +36 +42 +28 +31+35+19+30+25 
+28 +28 +20. (London: University of London 
Prees, Ltd., 1027.) 12s. 6d. net. 


HE re-issue of these addresses in the form 

of & bound volume will be welcomed by an 

even wider publio than the members and friends 
of University College, London. Anniversaries have 
been oelebrated from the dawn of oivilisation and 
correspond to something real and significant in 
human life. The ' majority ’—the twenty-first 
anniversary—when & man comes to his estate 
and arrives at ' years of discretion,’ was based 
presumably on sbme pseudo-physiological facta 
decooted by lawyers. It corresponds to nothing in 
the life of an institution, for an institution is born 
adult, at any rate in such matters as the privilege 
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of paying income-tax. Jubilee, the year following 
the Jewish seven Sabbaths of years, when liberty 
was proclaimed and every man returned to his 
family, had originally a religious and racial meaning. 
A centenary, representing an arbitrary period of 
time based on our decimal notation, offers some 
advantages from the viewpoint of institutional 
celebration. In the course of Nature, the founders 
of & college &re not privileged to be present at 
its centenary ; and for that reason their memory 
and achievements may more &ppropriately be 
revived and revered. Further, a college which has 
survived for a century has passed the audita of 
time and can look forward with equanimity to its 
future. . 

There may be risks attending the foundation of 
new universities, said Mr. H. A. L. Fisher in his 
Foundation Oration reprinted in this volume, 
expressing the accustomed Oxford view on this 
question—risks whioh we venture to suggest are 
usually over-estimated—but those risks, he added, 
do not apply to an inatitution which has weathered 
one hundred years. In an eloquent tribute to the 
ideals for which University College was founded, 
he said : 

“ Your college has Cie ample pledges. It has 
been served by a long line of distinguished teachers 
who have left their mark upon the intellectual life 
of the country. It has always stood for free and 
fearless inquiry. It has never receded from the 

and undifferentiating hospitality which now, 
for one hundred years, it has extended to all who 
desire to learn.” 

Who was the founder of University College and 
of the University of London—for it is fair to 
acknowledge that the founder of University College 
was in one important sense the founder of the 
University 1 Thomas Campbell's letter to the 
Times, published in February 1825, urging the 
eatablishment of a great University of London, is 
well known. The letter was addressed to his dear 
friend Brougham, a somewhat sinister figure in the 
political life of his times, a man who was not a hero 
even to his biographer. Aspinall, in his book 
“Lord Brougham and the Whig Party,” anim- 
adverts on his ‘“‘faithlesaness and egoism "— 
characteristics not to be looked for in & pious 
founder—but he pays tribute to the “ influence, 
energy, and capacity " which “did most” to carry 
Campbell's scheme to execution. To Brougham, 
therefore, honour is rightly accorded in this 
centenary volume. But the authorities of the 
College have shown a wise discrimination in 
selecting Jeremy Bentham for special praise and 
thanksgiving as & founder of the College. 
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“I do not suppose," said the Bishop of Man- 
chester, in the sermon preached at the special 
service in Miguel is bey, “ that eae be 
extravagant to sa &t no man in 

has apooripliahed’ 8o muoh ridere that "d 
be plainly traced to his work and influence as 
Jeremy ntham": and this high praise is 
endorsed rro. J. E. G. de Montmorency in bis 
notable ad on “ A Century of Jurisprudence,” 
who accords to Bentham the proud title of spiritual 
founder of University College '' a utilitarian if you 
like, but & utilitarian who, being dead, has alowly 
brought the Platonic heaven to earth.” 

From the founders of University College we 
may pass to its teachers and students. Once a 
year the members of the College come together “ to 
pay a tribute to the memory of our founders and 
to some of the distinguished men and women who 
have done so much to make the name of this 
College famous.” Two of these commemorations 
are recorded in this volume, the first, on March 
25, 1926, when the Provost (Sir Gregory Foster) 
delivered the Foundation Oration, and the second, 
a year later, when the delegates from 208 uni- 
versities and colleges assembled to honour the 
centenary of the College, the orator on this occasion 
being Mr. H. A. L. Fisher, to whose addreas 
reference has already been made. Two lists of 
names selected for special honour are therefore 
published in the book. We do not claim to 
discern the principles on which the names are 
selected, for if the lista include some distinguished 
names, others not leas distinguished are excluded— 
de Morgan, Lister, and Walter Bagehot, for example. 
Lister, one of the greatest benefactors of the human 
race, was a true son of the College, graduating both 
in arts and medicine, and receiving later in his life 
the rare distinction of an honorary degree from the 
University. Walter Bagehot, described by Morley 
asa "striking genius," had a deep and pervasive 
influence on political and economic thought, an 
influence not dissipated by the catastrophic eventa 
of recent years. He was elected a fellow of the 
College in 1849, and was induced to offer himself 
as a candidate for the original representation of 
the University of London in Parliament. Surely 
also, among former professors, Augustus de Morgan, 
the brilliant mathematician, should be considered 
worthy of inclusion among the teachers who built 
up the fame of the College; and might not the 
name of a representative of those students who fell 
in the War—William Howard Lister, for example— 
have been included in one of the lists, or even in 
both lists, to which are appended the memorable 
words: : 

“ All thede were honoured in their generations, 


FEBRUARY 25, 1928] 


and were a glory in their cae: Their glory shall 
not be blotted out.” 

The only name accorded the hoar of inclusion 
in both lista is that of a benefactor, Sir William 
Bartlett, Bart. 

Sir Gregory Foster selected an dvovod his- 
torical subject for his Foundation Oration—'' These 
Hundred Years.” This was, as to date of delivery, 
the first of the addresses included in this volume, 
and might well have been placed at the beginning 
of the book as furnishing an introduction to the 
other addresses. The address is full of interest to 
the student of educational history. If there is 
one subject for oritioigm, it is that the question of 
the relation of the College to the University of 
London might have been examined. in more detail 
and with greater care. Reference is made to the 
“evil ’ resulta to the London Colleges of '' the sever- 
ance. in 1858 of the University from the affiliated 
Colleges." The word ‘severance’ is inappropriate 
to describe what took place at this time. Affiliation 
of colleges had become in course of time practically 
meaningless, and the affiliation of further colleges 
was therefore discontinued, the examinations 
(exoept in medicine) being thrown open to all 
comers. The relation of University College to 
the University remained, however, much as 
before. Acoording to official evidence presented 
to one of the numerous Royal Commissions 
which have investigated the university question 
in London, both the University and University 
College received their original charters on the 
same day in 1836, and the College was always 
tacitly regarded as the teaching department of the 
University. 

The union, it is true, was not organic; and the 
word ‘severance’ cannot therefore be used either 
as implying the pre-1858 relation or as defining 
the post-1858 relation of College to University. 
“ Reform came in 1000," we are told, “ but that 
reform was a tentative step." A tentative step, 
forsooth | The drab old gentleman of Burlington 
Gardens, busy exclusively with his written and 
practical examinations, was metamorphosed by 
this reform into an Apollo to whom the College 
at once proposed matrimony—‘ incorporation’ is 
the technical word—a complete fusion of interests | 
“ As you know,” the Provost continued, “ only 
the day before yesterday, & new plan of ‘ evolu- 
tionary ’ development was issued by the Depart- 
mental Committee appointed by Mr. Trevelyan.” 
Is this a worthy reference to the culmination of 
twenty-six years of anxious thought and discussion, 
in which the Provóst's views have a= been 
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listened to with strained and respectful attention 1 
Great praise is accorded by the Provost to the 
“ Education Acts of 1901 and 1902 "—the reference 
must be to the Acts of 1902 and 1903—and to their 
inspirer, Sir Robert Morant. “Owing to those 
great Acta, the growth in this College and in other 
university institutions throughout the country 
has been remarkable." Has the College, the 
wayfaring man will ask, gained nothing from the 
closer association with the University and the other 
London Colleges secured by the ‘‘ tentative” 
reform of 1900 1 By a slight extension of the title 
of his address, the Provost might well have 
attempted to limn the vision of the new University 
of London, with its libraries, research institutes, 
and special schools, growing in beauty and harmony 
alongside its greatest college— 
“Yet ever and anon a trumpet sounds 
Erom the hid battlements of ey. d 


Those shaken mists a 
Round the half-glim n cata 


Interesting as the history of the College un- 
doubtedly is per æ and in relation to the develop- 
ment of our educational system, the addresses here 
reprinted on the progress of science during the 
century will appeal more directly to scientific 
readers—physiology by the late Prof. E. H. 
Starling, physics by Sir Oliver Lodge, a brilliant 
and characteristic causerie, medicine by Sir John 
Rose Bradford, electrical engineering by Prof. 
J. A. Fleming, and chemistry by Prof. J. Norman 
Collie. “ At the date of the foundation of this 
College," said Prof. Starling, ‘“‘science as an 
academio study was practically non-existent in 
this oountry." The College suffered abuse in ita 
early days not only for ite ‘ godleas’ character, 
but also on account of its enthusiasm for scientific 
teaching and research. ‘Stinkomalee’ was one 
of the epithets specially coined for the purpose 
of this abuse; and the noble motto Paiens omni- 
bus- Scientia was converted into a nickname— 
Brougham’s Patent Omnibus. An abridged list 
of names will suffice to establish the olaims of the 
College in this respect. In physiology, the College 
can point to Sharpey and to his brilliant pupils 
Burdon-Sanderson, Michael Foster, and Schafer, 
of whom the first two bore the torch to Oxford and 
Cambridge; to Bayliss, Horsley, and Starling. In 
physics and chemistry, the list is not lees dis- 
tinguished, including the names of Graham, 
Williamson, and Ramsay. And may we not add 
that many of those who are still living and working 
in the College are worthily maintaining the high 
tradition of scientific research set by these honoured 
names ? 
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“ Tt is one of the glories of University College," 
said Mr. Fisher, “that it has contributed not to 
education only, but to the advancement of learning, 
and that its alumni and professors are taking ther 
full share in that great movement of human 
curiosity, which is transforming our conceptions 
of the physical constitution the universe, as 
well as in the many laboratory experimenta which 
in the last one hundred years have leasened the 


physical sufferings of m ind.” T. Lr. H. 








The Oldest of the Arts and the Youngest 

of the Sciences. 

Animal Ecology : with especial reference to Insects. 
By Royal N. Chapman. Second edition. Pp. 
ix--187 4-183. (Minneapolis, Minn.: Burgess- 
Roseberry Co., 1927.) n.p. 

ENT LOWELL was assuredly wrong 
when he gave to business the title of “ the 
oldest of the arte and the youngest of the sciences.” 

The art by which, for example, the naked Aus- 

tralian black extracta the means to live from 

country where a white man would starve—this art 
of food-getting—is surely older still. It depends 


on an extraordinarily detailed empirical knowledge | 
' least such insects as destroy those offensive to man. 


of the habits, inter-relations, and distribution of 


animals and plants ; in other words, on the subject | 


matter of that newest of the sciences which clamours 
for the attention of every thinker under names as 
varied as the philosophic outlook of ita numerous 
exponents. 

Prof. W. M. Wheeler, so long ago as 1902 (Science, 
N.S., vol. 15, pp. 971-976), exposed the abundant 
synonymy to which ite wide appeal has led. The 
first ‘attempts to codify this knowedge took the 
form of such natural histories as that of Pliny. 
From this general, diffuse, and impractical subject 
split off specialised fragments like taxonomy and 
ite ungrateful children, morphology and physiology. 
By these were organisms more or lees satisfactorily 
named, their parte and the functions of those parte 
described. There remained that which was the 
fons et origo of man’s primitive interest in animals 
and planta—their relations with other organisms 
including himself—in other words, what they do. 
This residual biological science was first distin- 
guished by Saint-Hilaire in 1859 as ethology—a term 
which we may agree with Wheeler is etymologically 
more appropriate and all-embraoing than any of ite 
proposed successors. These latter were Haeckel’s 
Oekologie- (1866) (English œæcology or ecology), Ray 
Lankester’s (1888) bionomics, and Whitman’s, 
Lloyd Morgan’s, and Wateon's behaviour, to which 
may be added the French comportement and the 
restricted German Biologie. 
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In man’s dealings with organic Nature, the life 
and death practical necessities of this knowledge 
have been hitherto met almost solely by crudely 
empirical or traditional means. His conquest of 
the inorganic world by the applitation of the more 
exact physical sciences has now brought him to the 
position that he must either bring increasingly the 
biological sciences into his relations with other 
organisms, or lose that civilisation which physics 
and chemistry have built up but cannot unaided 
maintain. This is essentially a matter for applied 
ethology. Whatever else his specialised studies have 
made him—agriculturist, medical man, entomo- 
logist—the grower of man’s crops and his and their 
protector against diseases and pests must be in 
increasing measure an ethologist. i 

Bo long ago as 1784, Bernardin de Saint-Pierre, 
whose ethological viewpoint is strikingly modern, 
envisaged that application of the qualitative data 
of entomological ethology now exciting considerable 
and well-deserved interest in the principle of bio- 
logical control, or the suppreasion of insect pesta by 
means of their natural enemies. He writes : 

“ Tt is important for us to be acquainted with at 


We might take advantage of their hostility, and 
convert it into the means of our own repose. The 
spider catches flies by a net ; the ant-lion rises 
ants in a tunnel of sand; and the four-winged 
ichneumon seizes butterflies on the wing. There is 
another ichneumon so small and so cunning that it 
lays an in the anus of the vine-fretter. Man 
has it in bis power to multiply, at pleasure, the 
families of insects which are useful to him, and he 
may find the means of diminishing such as commit 
depredations on his agricultural possessions.” 

In spite of the fact that the qualitative data on 
insect ethology are now extraordinarily voluminous 
—and commensurately difficult to codify and to 
syntheaise—they are still fundamentally and appal- 
lingly incomplete. There is probably not & single 
injurious insect which could be at present economic- 
ally controlled on the basis of data already accumu- 
lated and without the acquirement of further merely 
qualitative information. .We therefore regret to 
see that Dr. Chapman, in the work under review, 
scorns qualitative data. He has, however, per- 
formed a service of inestimable value in bringing 
together references to or examples of almost all the 
quanisiative work which has been accomplished on 
the ecology of insects. He has produced a book 
which Oliver Wendell Holmes’ specialist in the 
Scarabeidm might well have regarded with dismay, 
but it undoubtedly indicates the type of know- 
ledge which must form part of the equipment of 
the applied entomologist of thé future. 
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The entomologist of the old school was—and is 
—too prone to regard the place and time of capture 
and the movementa of the insect in view, as more 
cr leas accidental ; or if the latter looked purposeful 
or intelligent, to ascribe them to the workings of 
an inscrutable ‘instinct’ which stood like a wall 
against further inquiry. This reproach applies as 
much to the morphologist as to the taxonomist. 
The specificity of insect behaviour is so great that 
taxonomy must inevitably form the foundation of 
all entomological research and the basis of all 
intelligent ethological work ; but the economic en- 
tomologist should above all remember that it is 
what the insect does which matters. Dr. Chapman 
has assembled a vast amount of useful data to 
show what it tends to do under the influence of all 
those extremely numerous stimuli which are exerted 
by the inorgahio and the organio environment. 

It is only fair to suppose that when this mimeo- 
graphed book is finally printed such slips as 
* voluminious," *'vestigal" ''stimulm," “ cala- 
brate,” “ resperation,” and '' canabilistio " will dis- 
appear. It may also be noticed that the leafhopper 
whioh threatened the Hawaiian cane-flelds was not 
Pyrilla aberrans but Perkinaiella saccharicida Kirk., 
& very different insect. J. G. Mymrs. . 





Early Man in East Anglia. 

The Antiquity of Man in Hast Anglia. By J. Reid 
Moir. Pp. xiv+172+25 plates. (Cambridge: 
At the University Preas, 1927.) 12s. net. 

à R. REID MOIR'S researches into the 

evidence for the antiquity of man in Kast 

Anglia have exoited guch widespread interest that 
he has done good service by summarising the 
resulta in a single convenient volume. He has 
provided for the specialist by giving copious 
references to the original papers by himself and 
others, in which the facta and observations were 
first published. He has also attempted to interest 
the general reader by enlivening his narrative with 
some popular interludes, and elementary explana- 
tions. His numerous beautiful drawings and 
photographs add greatly to the attractiveness of 
the book. 

Most of the work naturally deals with the 
Eolithio and Paleolithic divisions of the Stone Age, 
with which Mr. Reid Moir has been specially ocou- 
pied. The evidence is chiefly that of flint imple- 
mente, and as he admita that '' it is very diffioult, 
if not impossible, to tell in every case if any single 
flaked flint of & primitive, simple type is the result 
of human intention or natural fracturing, such as 
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is caused by pressure or percussion,” he begins by - 
explaining the oriteria on which he relies. He is 
satisfied that the ‘ eoliths’ first found by the late 
Mr. Benjamin Harrison on the North Downs are 
“the earliest flint implements known to science, 
which were made by a race of ape-like people 
living in Kent, perhaps a million years ago." His 
explanation of the Eolithio plateau in Kent, how- 
ever, is marred by a crude diagrammatic section 
across the Weald, which represents strange uncon- 
formities that do not exist. He considers that the 
occurrence of similar ‘ eoliths ' in the detritus bed 
below the Red Crag in Suffolk fixes the geological 
age af this plateau, which he regards aa early 
Pleistocene rather than late Pliocene. Both the 
Red and Norwich Crags are referred to the 
Pleistocene. All the ‘eoliths,’ however, are rolled 
and waterworn, and thus belong to an earlier 
period than the deposits in which they ocour. 

The large ‘rostro-carinate’ flint implementa 
which Mr. Reid Moir was the first to recognize at 
the base of the Crag, are regarded as being of later 
date than the ‘ eoliths’ and as forming “a oon- 
necting link between these primitive artifaote and 
the later palmoliths.” He gives good figures of 
* rostro-carinates’ and various other chipped flinta 
found associated with them, and thinks that some 
of the pieces of fossilised bone of the same age show 
traces of shaping by man. ' 

Several early Paleolithic flint implementa of the 
Chellean type, inoluding one large specimen weigh- 
ing 7 lb., are described aa obtained from the Cromer 
Forest Bed. A fragment of wood, apparently yew, 
and a piece of fossilised bone, are supposed to have 
been shaped by man; and three bones discovered 
by Mr. A. C. Savin in the upper part of the Forest 
Bed at West Runton, are said to show “ clearly 
defined cute" which “can only have been pro- 
duced by flint knives in removing the flesh.” 

Numerous Acheulean and later Palmolithic 
implements are known from several localities, of 
which interesting descriptions and illustrations are 
given. In some cases there are associated remains 
which afford scope for speculation. On one of the 
upper Palmolithic floors at Ipswich, fragments of 
human bones “ exhibit cute and marks of soraping 
and gnawing,” from which it is “ evident that the 
occupants indulged occasionally in cannibalism.” 
On the same level were found some planks of wood 
and stakes, which are supposed to have been part of 
& wind-soreen like that still constructed by “the 
primitive Australians. Among surface finds which 
have also been regarded as probably of Paleolithic 
age, may be specially mentioned the natural cast 
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of a chamber of ammonite from the chalk, which 
Mr. Reid Moir still thinks has been touched up by 
man to give it the semblance of a mammoth. 

To complete his account of the Old Stone Age, 
Mr. Reid Moir adds a short chapter on the known 
human remains from other localities, and con- 
cludes with some reference to East Anglian dis- 
coveries. It is difficult to believe that the very 
modern type of human lower jaw from Foxhall 
dates back to the period of the Red Crag in which it 
was found. The claims of the so-called Ipswich 
man to Paleolithic antiquity are also somewhat 
doubtful. 

One chapter is devoted to the Neolithic period 


in East Anglia, with beautiful illustrations especially . 


of the discoveries at Grime’s Graves. Mr. Reid 
Moir suggesta that these flint mines may have been 
begun in Palsolithic times, and includes a good 
photograph of the flint incised with the outline 
of an elk, which was discovered by Mr. Leslie 
Armstrong. 

The men of the Bronze Age and later times in 
East Anglia are known chiefly from remains in 
burial mounds and cemeteries. There are still 
flint implements in some of the mounds of the 
Bronze Age, and a flint implement was found in 
each hand of & skeleton in one of the Roman 
cemeteries. In the latter case the implements 
were well patinated and clearly much older than 
the Roman period. 

In a concluding chapter, Mr. Reid Moir discusses 
the place of origin and the progreas of man. He 
thinks that England is just as likely as central 
Asia to have been his original home, and he pleads 
for & more intensive examination of the later 
geological deposits in Britain. He himself has 
long pursued the research with indefatigable zeal 
and with “‘ well ordered imagination " (as he terms 
it), and his new book should stimulate others to 
follow his example. A. S. W. 





Our Bookshelf. 

A Graphic Table combining Logarithms and Anii- 
Logarithms : giving directly without Interpolation 
the Logarithms to Five Places of all Fwe-place 
Numbers and the Numbers to Five Places corre- 

ing to ali Five-place Logarithms ; also a 
phic Table as above reading to Four Places. 
By Adrien Lacroix and Charles L. ot. 
. xi - 46. (New York: The Maomillan Co., 
1926.) 65. 

Tars volume presenta a 5- logarithmic and 

a 5-figure anti-logarithmic table in graphical form. 

A typical page is that providing the logari 

of the numbers 40,000 to 43,000. Twenty-five 
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horizontal lines are divided on their upper side into 
3000 parte, each about one mm. lomg. Every tenth 
division is numbered, thus forming a linear scale 
from 40,000 to 43,000. The lower side of each line 
is graduated logarithmically, these graduations 
extending from 0-60206 to 0-863347. Hence the logar- 
ithm of a number may be fonnd to five decimals 
without interpolation by locating the point in the 
upper scale co mding to the number, and then 
reading the lower soale at this point. The reverse 
process serves for the finding of a number from & 
given logarithm. 

Although ive of thealide rule, the graphical 
table is merely one of logarithms and anti- 
logarithms. The advantages claimed are the 
elimination of interpolation, and compactness, for 
the table occupies only 40 pages as against 380 
for a fully printed 6-figure table. The authors do 
not seem to be aware that such a table actually 
existe in Scott’s " Tables of Logarithms and Ant- 
Logarithms to Five Places," which, incidentally, 
is sold at exactly the same price as their table. 
The choice between the two tables is entirely a 
matter of temperament. One computer will find 
the graphical table easy to use, while another will 
find the reading of scales irksome, as it calls into play 
faculties which he doee not usually exercise in his 
profeesion, and so will prefer the extra labour of 
turning over more ee, with ite compensation 
of the fully printed eels opposite a fuly printed 

ent. 

At the iMd the Yom is & similar 6- 

hical table giving directly 4-flgure logarithms 
ad anti-logari , which would meet the needs 
of most workers in engineering, the field in which 
graphical methods are most in vogue. L. J. C. 


Memoirs of the Geological Survey, Scotland, The 
Oil-Shales of the Lothians. Third edition. Part 1: 
The Geology of the Oil Shales Fields. By R.G. 
Carruthers, based on the work of H. M. Cadell 
and J. S. Grant Wilson. Part 2: Methods of 
Working the Oil-Shales. By H. Caldwell. Part3: 
Chemistry and Tech of the Oil-Shales. B 
E. M. Bailey. Part 4: istory of the Scottish Oil. 
Shale Ind . By H. R. J. Conacher. Pp. 
x+274+12 plates. (Edinburgh and London: 
His Majesty’s Stationery Office; Southampton: 
Ordnance Survey Office.) 5s. 6d. net. 

Tars memoir was first published in 1906, revised in 

1912, and is now in ite third edition. It deals funda- 

mentally with the geology and technology of the 

Scottish oil-shales, and now, as hitherto, conatitutes 

thestandard authority on the subject, eee 

cerning Scottish retorting praotioe. Much of the 


section on the iaai and technol of the 
shales has been rewritten by Mr. E. M. ey, while 
the methods of working the raw material have been 


revised by Mr. W. Caldwell. An interesting 

has been added by Mr. H. R. J. Conacher ah 
history of the industry since ita beginning in 1858 
up to the present day. In other respecte the volume 
is not greatly changed, except for the addition of 
several excellent illustrations and a decidedly 
improved version of the geological map. A sheet 
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of comparative vertical sections depicting stratal 
sequences in di t areas is included and helps 
considerably in the visualisation of underground 
conditions. Considering the size and compre- 
hensive nature of this volume, the price is re- 
markebly modest, and a wide circulation should 
ensue, 


Ethnographical Studies in Celebes. By Dr. Walter 
Kaudern. Resultas of the Author's ition to 
Celebes, 1917-1020. Vol. 3: Musical Instru- 
menis in Celebes. Pp. xiii +322. (The Hague: 
Martinus Nijhoff, 1927.) 20s. net. 

Tux third instalment of Dr. Kaudern’s reporta on 

his ethnographical expedition to Celebes in 1917- 

1920 deals with the musical instruments of the 

island as a whole, although the original intention 

was to deal with those of the Toradja. As so 

MURUS ha , however, he found that the 

study of distribution of the instruments used by 

these tribes only lacked completeness without a 

stady of all the groups. His own collection of 

instruments was large—the list gi here runs to 
several pages—but it was in itaelf insufficient for his 
purpose. In drawing upon the material in several 
museums, the date of provenance, eto., were at times 
inadequate, and to this extent, as he himself con- 
fesses, from the absence of his own personal 
observation, there is neoeesarily sometimes a laok 
of precision in the information available. 

he musical instruments are classified acoording 

to construction into idiophones, some of which are 
not truly instruments at all, being merely devices 
for producing a enue Bound devoid of rh $ 
membranophones, oordophones, and ausphones. 
Several of the instrumenta have been introduced 
from outside; the bamboo flute of the schoolboy 
band mentioned by the author, for example, is of 
the common transverse form, which is not a native 
type. At one'time there was a rule that certain 
instruments could be played only by certain people 
at certain times, but this has now died out. 

Kaudern's valuable study of a little known subject 

is very fully illustrated—a matter of the greatest 

importance in any work on musical instruments. 


Mathematical Geography. By Prof. A. H. Jameson 
and Prof. M. T. M. Ormsby. Vol.1: Elementary 





S ing and Map Projection. . ix+154. 
(London: Sir Isaac Pitman and Sons, Ltd., 
1927.) 5a. net. 


ALTHOUGH the subjects of fleld-work, oe 
and map projections are intimately associated, 
books have been devoted previously to one or two 
of these sections only. e study of map pro- 
jections has aroused considerable interest recently, 
and now we are given a book which oovers the 
whole of this work in broad outlme. 

The book is in two portions, which relate 
respectively to surveying and projections. In the 
former part, the three methods, chain, plane-table, 
and compass, together with relevant matters, are 
treated with clearness. One noteworthy feature 
whioh strikes the reader is the detailed description 
of the apparatus and of the method of its use. 
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1n the second part the amall space is utilised fully. 
Although all the oases, equatorial polar, and 
oblique, of the projections could not treated 
separately, the commonly used projections are 
described, their uses are considered with examples, 
and the student is introduced to their constructions. 

The authors have wisely, though perhaps a 
trifle harshly, warned students against imagining 
x psal y means of a spot of light (p. 99). 

us errors due to facile conceptions will be avoided. 

The work will be weloomed by geographers for 
its scope and clarity, and, moreover, with the 





exercises & ded, will ve useful to all who 
are interested or concerned with this subject. 
J. Evra ConBOLouGH. 


Problems in Psychopathology. By Dr. T. W. 
Mitchell. (International Library of Psychology, 
Philosophy, and Soientifio Method.) Pp. v +190. 
(London: Kegan Paul and Co., Ltd.; New 
York: Harcourt, Brace and Co., Ino., 1927.) 
9s. net. 


Tun editor of the British Journal of Medical 
Psychology is a whole-hearted Freudian and does 
Freud justice. He shows how the study of 
hypnotiam and h ia in the late nineteenth 
century resulted in the development by Freud of 
his theory of psycho-analysis. He discusses very 
clearly the theory of the libido and Freud’s con- 
ception of the Ego, the Super Ego, and the Id. 
Freud's views on the instincts are of course more 
or leas unique, and the author, although critical, 
treata him fairly. In the chapter on the neuroses, 
he presente us with Freud’s view that the repressed 
libido finds outlet through condensation and dis- 
placement, distortion, and disguise in neurotic 
symptoms. his concluding chapter he points 
out m no uncertain manner that neither Jung nor 
Adler can be in any way considered as psaycho- 
analyste. When Dr. Mitchell writes anything we 
expect a brilliant effort, and we are not disappointed 
in this series of lectures. 


American Game Shooting. By Capt. Paul A. Curtis. 
Pp. xvi+279+15 plates. (New York: E. P. 
Dutton and Co., 1927.) n.p. 

CAPTAIN CURTIS writes with twenty years’ experi- 

ence of game shooting in the United States and 

Canada. He admita that he is not a naturalist, but 

all the same he has studied closely the habits of 

various animals. Many naturalista might read his 
chapters with interest if every study of the ways 
of the animals were not an introduction to the best 
means of killing it. He deplores the decrease in 
wild life in America, and believes that big-game 
hunting in the United States is tically over ; 
he estimates that, outside zoological gardens and 
the Yellowstone Park, there are only 250 grizzly 
bears in the United States. The author prune 
indiscriminate glaughter, but the destruotion of the 

e is surely in some measure due to the sport of 


_ bunting, of which he is so keen an advocate. He 


cannot expect every hunter to be so careful as he is 
not to overdo the sport. His own enthusiasm must 
contribute to the end whioh he deplores. 
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Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor io nd with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice ts taken 
of anonymous communtcationa.] 


Liquid Stars. 


In Nature of Feb. 4 (p. 173), Dr. Jeans has given 
an attractive exposition of his new theory of stellar 
evolution involving.‘ liquid ' stars. With all goodwill 
towards innovations which mug help to remove 
present difüculties of the evolutionary theory, I 
cannot follow Dr. Jeans'a lead because T fad myself 
in disa ment with hm on two preliminary and 
essential points. These pointe, discuased separately 
below. have already been the subject of careful 
investigation, and even in Dr. Jeans’s fuller pa 
on his theory I find no new considerations which 
would modify the conclusions formed. 

(1) Stare or HIGHLY loNisED MarERIAL.— The 
theory put forward i 1924 that stellar material is a 
nearly ect gas up to densities exceeding those of 
terrestrial solids met with surprisingly little opposition 
at the time ; but opposition has now come in the form 
of Jeans's liquid stars. Fortunately, he and I are 
agreed as to the extent of the ionisation. In the upper 
half of the main series the ions are chiefly nuclei 
attended by two K electrons—a structure having a 
radius of about 10-10 om. The average distance 
between neighbouring ions 18 at least 100 times 
greater. Jeans assumes heavier ions than I do, but 
that only augments the disparity between size and 
separation. The hypothesis of liquid stare postulates 
that in this condition the 1ons are jammed ; that 18 to 
say, their effective volumes are 100.000 times greater 
than the volume Sod by the electron system, m 
the e apparently so empty is in reality packed 
full PP he daone i (on. Na. R.A.S., 88, p. 736): 
"Even with neutral helium the effective diameter 
of the atoms in the liquid state 18 7:4 times that of 
the electron orbits as calculated from Bohr's theory. 
No one can say what it would be 1f the temperature 
were raised from two or three degrees absolute to ten 
or a hundred milhon degrees absolute, and we might, 
in any case. expect atoms surrounded by a powerful 
electrice field to have relatively larger effective 
diameters than neutral atoms such as that of helium.” 
The last defence is certamly wrong. The effect of the 
electric fields has been investigated by Debye and 
Huokel, Kramers, and (with more speciflo reference to 
stellar conditions) by Rosseland, Fowler, and myself. 
It i8 not necessary to read far into these investigations 
to see that the electric fields make the gas super- 

rfect and have the opposite effect to that which 
Fears expects. His first defence 1s an ad hoc postulate 
that at high temperatures something unknown to 
present-day physics intervenes to give the ions what 
18 aat an impossibly large volume. All the 
evidence is that the volume diminishes with mereasing 
temperature. Moreover, I understand that atomic 
volume 18 now generally regarded as conditioned by 
Pauli’s exclusion prore ancl I cannot think that 
physicists will easily be persuaded to admit the 
enormously extended sphere of exclusion demanded 
by Jeans. 

Dr. Jeans's reference to atomic volume 18 80 brief and 

rfunotory that I think I am not musrepresenting 

im in saying that he adept liquid stars, not on 
grounds of physical plaumbility, but for reasons 
somewhat as’ follows. He has persuaded himself 
that a gaseous star 1s necessarily unstable. Therefore 
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a star in any one of the long-enduring stages cannot 
be gaseous; and if present-day atomic physics 
declares ıt to be gaseous, then so much the worse the 
present-day atomic physics. Thia is logical enough 1f 
we grant his premises—which I do not. 

(2) THERMODYNAMIC IwsrABILITY.— Any inclina- 
tion I may have had to disouse Dr. Jeans’s earlier 
theones of evolution was errested at the start by 
d ment ag to stability; he made out to be 
stable the stars which I (followmg Russell) found un- 
stable, and vice versa. He has now oome into line 
with Russell and myself in agreeing that if the rate 
of liberation of subatomic energy decreases as & 
consequence of compression the star is unstable. In 
the other direction agreement is still not complete. 
I have mamtained that if Æ increases moderately with 
compression the star is stable, but too rapid & rate of 
increase will throw it mto pulsation. Jeans does not 
disagree with this for the smaller stars, but he 
claims to have shown that for stars of mass greater 
than 2x sun the range of stability disappears. The 
cause of this divergence is pointed out by Vogt 
in the current issue of the Asironomische Nachrichten 
(No. 5545), who shows that Jeans has omitted a 
om in nie Sone end when the term is included 

e range of stability does not disappear. The range 
of stability 18, however, rather narrow, and I have 
long urged the consequent difficulties (NATURE, 
Mar. 21, 1925; May 1, 1926) which seemed to be 
passed over too lightly in Jeans’s earlier theories of 
stellar evolution. I have pointed out that the range is 
widened indefinitely if the Liberation of energy i8 a 
two-stage process with a time-lag between the 
formation of the active substances and their spon- 
taneous disintegration. At present this seems the 
most plausible way out of the diffloulty. In any case 
if scarcely calls for the desperate remedy of liquid 
stars. 

With regard to the evolutionary part of his theory, 
I am puzzled to find these ‘liquid’ stars behaving 
very differently from the way we supposed them to 
do when last I (like others) believed in them five years 
ago. Then the effect of loss of energy and contraction 
was that the liquid core increased m size and dimin- 
ished in temperature. This stil sdems to be the 
correct deduction. But it would rule out the increase 
of central temperature, with consequent jumps to 
states of higher 10nisation, on which Jeans relies. 

In refusing to follow Jeans into the flre, I do not 
wish to give the impression that the situation w 
entirely comfortable in the f - Besides 
numerous difficulties E E ei sub-atomio 
energy, there i8 the discrepancy of a factor 10 or more 
which I found between the stellar absorption coefficient 
and the value derivable from Kramers’ theory of 
electron sa Although Jeans alludes to this as 
one of the difficulties of the gas theory, I am not sure 
from his discussion whether the liquidity of the stars 
18 supposed to cure it or whether he adheres to his 
former view that the discrepancy is removed by 
GE very heavy elements in the stellar interior. 
The latter po abu was examined when the discord- 
ance was discovered, and it appeared that there was 
little or no advantage in substituting heavy elements 
(Monthly Notices, 84, p. 110; “The Internal Constitu- 
tion of the Stars," § 168). If, on the other hand, he ex- 
plains the discrepancy by liquidity, so thet the perfect 
gas curves for giants run 24 magnitudes above those 
shown in his diagram, I can only feel the more 
amazed at the prodigous size of his ions which in 
M type stars must be supposed to jam at denmties 
ria that of air. A. 8. EDDINGTON, 

poser Cambridge, 

Feb. 12. 
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I aut very glad to have seen Prof. Eddington's 
critioal comments on the theory of liquid stars. 

The difficulty as to atomic diameters, which he 
laces in the forefront, and also in the tail, of his 
etter, seams to me also to be the most serious difficulty 

in the way of the theory. But Prof. Eddington over- 
estimates its amount, though arguing as though I 
maintained that the stars were liquid throughout, 
from centre to surface. If a ster such as Be uge 
breaks up By fission, it probably forms a binary 
system with the dimensions of Y Puppis. If so, 
considerations of angular momentum show that before 
fission the greater part of ita mass must have resided 
within about & twentieth part of ita radius from the 
centre. For this reason I imagine Betelgeuse to 
consist of & ae core having & radius perhaps only 
five per cent. of that of the star, while the other 95 per 
cent. of the radius 18 occupied by very tenuous gas. 
The small core determines the dynamical behaviour 
of the star, because it contains most of the mass ; the 
rest ig a mere obscuring veil. In more ordinary stars 
the liquid core may extend over perhaps a third or a 
fifth of the radius. 

This consideration reduoes the diameters which 
Eddington assigns to my ions by a factor of from 8 to 
20, and the ionic volumes by a factor of from 27 to 
8000 ; for example, the concluding words of his letter 
should nob be '' denmties +}, that of air, " but '' den- 
sities 80 times that of air," which makes a difference. 

All the same, the hypothesis a&dmittedly requires 
effective diameters many times larger than the orbital 
diameters of the Bahr atom. What Eddington 
describes as my “‘ defence ” of this was only meant as 
a gu tion. It may be wrong, but I am surprised 
at Eddington describing it as ‘‘ certainly wrong ” ; 
it had never occurred to me that modern quantum- 
dynamics was quite so sure of iteelf as this, especially 
in dealing with states of matter of which we have no 

experience. Meanwhile the atom, like the stars, is 
dissolving into radiation, anti the wave-mechanics 
may throw new light on the matter before long. But 
T frankly admit the diffloulty as a bit perplexing, 
although not in the least as fatal or insuperable. 

I cannot follow either Eddington’s arguments or 
his statementa about instability, and I have not yet 
studied Vogt's paper in detail. I ought, however, to 
say that my own mathematical analysis did not 
confirm Eddington’s conjecture as to the efficacy of a 
time-lag in promoting stability. With a long enough 
time-lag all matter is obviously reduced to the pany 
radioactive condition in which the liberation of 
energy ia uninfluenced by changes of temperature and 
density, and I think Eddington agrees with me that 
gaseous stars of this type are unstable all along the 
fine and in every conceivable configuration in which 
the gas laws are obeyed. I would also remark that, 
even if I were to concede all of Eddington’s statements 
and arguments, the valdity of the theory of liquid 
stars would remain absolutely untouched ; his argu- 
ments are not directed against the tenability or 
eee of the theory, but only against its mevita- 

ility. 

On this question, may I point out that there are 
only two possibilities open—in the central regions of 
stars, either the gas laws are obeyed or they are not. 
The former is the hypothebis of gaseous stars, and the 
latter of liquid stars. I still consider that stability 
considerations rule out the former, and so make the 
latter mevitable. But, bodas this, the' theories 
&dmit of almost direct o tional teat, by com- 
paring their predictions with the observed Russell 
EE ers which is obaervationally indisputable. 

or the configurations poasible for stars of given 
mass. the theory of gaseous stars predicts a system | 
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of parallel, slant, approximately straight lines. The 
theory of liquid stars predicts the wavy curves I 
showed in my article in NATURE. Seares (Astrophys. 
Jour., 55, p. 195; 1922) has drawn the lines indicated 
by observation and gives a set of curves which are 
very wavy indeed, and show the same general char- 
acteristics as the curves requisite for liquid stara ; 
they show no resemblance at all to the straight hnes 
of us theory. 

e two opposing theories can also be tested in 
terms of the areas of the Russell di which are 
tenanted by stars. The theory of liquid stars predicta 
& diagram shaped like a hand with white dwarfs lying 
along the thumb. Observation shows a diagram 
shaped like a hand, with white dwarfs lying along the 
thumb, the only complication being that observation 
cannot reach down to where the thumb joins the hand. 
The theory of gaseous stars predicts merely a flat, 
featureless diagram, into which features can only be 
introduced by extraneous ad hoc assumptions. Yet 
the observed features of the Russell diagram represent 
the outstanding facts of physical astronomy. Consider, 
for example, the almost sensational fact that no star 
of solar mass is known with a density intermediate 
between 1-4 (the sun) and 50,000 (Simus B). The 
atomic nuclei are 15 times as widely spaced in one 
star as the other, and no intermediate spacing is 
known to astronomy. What does it mean? Apart 
from liquid stars, I know of only one suggested 
explanation, and this is purely ad hoc. All stability 
considerations being thrown to the winds, the stars 
are supposed to radiate by the same mechanism as 
an explosive at its flash-point. The flash-points of 
the sun and Sirius B are supposed to be so different 
that one is reached at a density of 1-4, and the other 
only at a density of 50,000; and it is amsumed that 
no type of stellar matter exists with a flash-point 
intermediate between theee two extremes. Does Prof. 
Eddington really prefer to accept this medley of 
ad hoc assumptions rather than concede the effective 
diameters demanded by the theory of liquid stars ? 
Of course, he may say he prefers neither, thereby 
laying himself open to the charge he brings against 
me of waiting for something unknown to present-day 
phyaica to turn up. 

obviously cannot Sep more , but I think 
all the other points rai by Prof. Eddington are 
dealt with in my papers in the Monthly Nostoes. 
J. H. JEANS. 





The Nature and Function of Golgi Bodies. 


As he attributes to me the fallacy ''that thin 
which look alike are neceesarily the same," it would 
appear that Dr. Ludford had forgotten parts of my 
letter to NATURE, Jan. 21, and co nding parts 
of my paper (Proc. . Soc., B, vol. 101, 1927), before 
he wrote (NATURE, Feb. 4). These are very 
important, and show that, whether right or wrong, 
my arguments sre not based upon the fallacy that 
Dr. Ludford sets up, and then proceeds to knock 
down. 

All cella contain hpins. If acetic acid is used in 
fixing fresh material, the eppearances known as ‘ Golgi 
bodies’ are absent. If no acetic acid ig used in the 
fixative, they appear after suitable treatment. My 
mixtures containing lipins behave in exactly the same 
way. The Golgi bodies appear or are absent, uncler 
the same conditions as they appear or are absent, in 
fixed cells. 

If the Golgi bodies are really oell structures and 
not the products of the treatment to which the cells 
are subjected, then there should be two seta of Golgi 
bodies in each cell, for pins are present in the cells 
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in the same order of proportions as in my mixtures. 
I consider ns untenab abie the comparison between the 
structures described by me and the manufactured 
nucle: and other artefacts known to '' Every element- 
ary student of physiology." The nucleus can be 
seen in the living cell; 1t appears whatever fixative 
be used ; and though possibly distorted, it is demon- 
strable and recognisable whatever the treatment to 
which the material be subjected, short of practical 
disintegration. 

Dr. Ludford gives ''the reasons why most cyto- 
logists have come to regard the Golgi apparatus as 
a definite cytoplasmic structure." Many workers 
have done little else than deseribe ' Golgi bodies and 
apparatus'; these doubtless believe, and their faith 
is founded, on such reasons as those given by Dr. 
Ludford. But there are others who have claim to 
be classed as cytologiats who do not, and never have, 
agreed with them. 

I will deal with Dr. Ludford’s reasons under the 
numbers which he attaches to them. 

(1) The Goes pees seen in the living 
spermatocytes of Helix (Platner, Murray, no refer- 
ence given), apart from almost certain anie-mortem 
ch taking place in the detached cells, may well 
be ie archoplasmic vesicles which appear in the 
various stages of the meiotic phase, and are dea- 
tined to form the cap of the sperm. They have 
been deseribed as occurring in every animal specially 
investigated. Their destiny was known long before 
the invention of the ‘ Golgi apparatus ' in by dent d 
bat nerve cells, and they can be demonstrated 
or without acetic acid in the fixative, presenting 
much the same appearance in both cases. It 18 
claimed by the supporters of the ' Gol r anperatus. 
that ıt 1s present at any rate 1n all an 
vesicles, so far as I know, have been doncribod only 
in cella involved 1n the meiotic phase. I see no valid 
reason for connecting them with what Dr. Ludford 
and others understand by the term ‘ Golgi ap à 

(2) We are not dealing with mitochondria, and 
whether or not I agree with Dr. Ludford's statements 
regarding them, I am not attracted by this particular 

herring. The rest of the paragraph 1s too indefinite 
to deal with categorically It is to be expected that 
some of the appearances claimed by Dr. Ludford and 
others as ' Golgi apparatus’ may be structures that 
are really present in the cell (for example, the archo- 
poem ie vesicles already referred to), and these would 

demonstrable by both what he calls ‘ positive’ 
and ‘negative’ methods. No doubt, alao, anything 
that saturated the unsaturated fatty acid of the 
Iipins would, under certain conditions, give a negative 
picture. 

(3 and 4) These reasons were dealt with very fully 
in my paper (loc. cit , supra). Sufice it to say here 


that it has been shown that the lipin content varies , 
enormously in the cells of different tissues, and to & , 


less extent in the cells of the same or simular tissues. 
according to their physiological condition. In cells 
where the lipin content is large, so w the ‘ Golgi 
apparatus.’ Not only does the amount of lipin vary, 
but the relative proportion of saturated to unsaturated 
lipins varies with the physiological condition of the 
cell, and with the tissue. In my mixtures the ' Sogi 
apparatus’ varies qug, d to the lrpin content n 
some it forma a '' net-wo in others a “ compact 
cluster round the sphere,” besides assuming many 
other forma and positions described and ey 
workers on ' Golgi bodiea and & Murder tur- 
ating the fatty acids one should be able to ‘produce 
entirely ‘ negative’ pictures. The ‘ tive ' depend 
upon the degree of unsaturation of ae 

(5) I do not see why anyone shoul acoept Dr. 
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Ludford'a statement that the '' seoretion granulea of 
gland cells arise in relationship with the Golgi appar- 
&tus." Some quite competent oytologiste belisve, 
and a great number have believed during the past 
thirty years. that many of these granules are simply 
the result of the methods of fixation. Nor can I 
accept a statement as to the position of the ' Golgi 
apparatus’ in relation to these granules as a valid 

ent in favour of ita reality, when its very 
existence is the point in dispute. 

If my interpretation of these various observations 
be correct, then the nature, function, and destin ji 
the Golgi bodies are less obsoure, and we may 
little nearer to the solutions of the problems of fot 
transference and metabolsm. Otherwise, exceptin 
the archoplasmic vesicles of the meiotic cella, Sich 
can have, as I have tried to show, no relation to what 
‘most cytologists’ regard as ' Golgi bodies,’ there 18 
no evidence, scarcely even a suggestion, as to the 
recite nature, or destiny of these structures, which 

to be present in all animal and many 
e cells. CHARLES WALKER. 
ne University. 
Liverpool, Feb. 7. 





The Luminescence of the Dogfish Spinax niger 
Cloquet. 


THE arrangement and the structure of the luminous 
organs of Spinax niger aes te have been thoroughly 
described by Johann.! ough these o are 
present on the upper surface of the head and along 
the back (being distributed there mainly in associa- 
tion with the slime canals) they are enormously more 
abundant on the ventral surface of the body, and also 
on the flanks above the pelvic region, the black pig- 
ment, with which they are everywhere associated, 
orang a characteristic pattern on the skin of the 


I have very frequently handled Spinax at sea, and 
watched the luminescence of specimens taken from 
the trawl catch. When newly caught and vigorously 
alive, Spinax often shows no luminescence, nor are 
dead specimens luminescent. But while monbund, 
Spmax may show a greenish-blue light very distinctly 
visible to the dark-adapted eve. 

Spots and streaks of light ap nad on the back of the 
fish, but their effect is very feeble compared with that 
of the bell » which Yi ale as a Bteadily-glowing 
sheet of light, with brighter areas about the mouth, 
on the pectoral fin-bases, in the pelvic region. and on 
the tail fin. Th. Beer, who adds a note to Johann’s 
peper, describing his observations on an injured 
specimen in the Naples Aquarium, says that the 
intensity of luminescence vaned at short intervals, 
and was visible at a distance of 3-4 metres. 

When a luminescent specimen 18 held so that one's 
hne of vision 1s perpendicular to the ventral surface 
of the fish, the luminescence is plainly visible When 
the fish is then rotated slightly to left or right about 
its long axis, the light disappears. This observation 
seems to offer some explanation of the function of 
the luminescence of Spinax. 

Johann's description and figures of the luminous 
organs show that each organ has a complex structure, 
complete with reflector, lenses, and ins-diaphragm of 
melanophores. Moreover, he shows that, while the 
organs in the middle line of the belly have their axes 
perpendicular to the surface of the skin, those 
situated on the flanks are also arranged with their 
axes parallel to the median vertical axis of the fish, 
and therefore make a considerable angle with the 


1 L Johann, “ Über Ag lige pups Gebilde usw. ba 
Spruez niper," Zeitschrift f. p. 136-200, 1899. 
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surface of the skin. This is carried to an extreme in 
the row of organs present on each side of the laterall 
compressed upturned tail. Here the organs lie with 
their axes almost parallel to tLe surface of the akin. 
The complex lantern-like structure of each individual 
o seams desi, to throw out & parallel beam of 
ight, and to haat ge i of the rays; the 
arrangement of the axes of all the organs parallel to 
the median vertical axis of the fish, seems to aim at 
i the a TE € namely, that the 
uminesoance only shine upon objecta immedi 
beneath the ventral surface. : E 
The mouth of Spinax w situated remarkably far 
behind the tip of the snout, so that Spmax can 
obviously only seize objects immediately beneath 
(in the relative sense) its mouth. But it is only when 
an object is immediately below the ventral surface 
of the fish that the light from the luminous organs 
flashes fully upon it. One may therefore suggest 
that the sudden flash of light, at the moment of 
attack, may cause the prey of Spinax to hesitate for 
just that fraction of a second in which the mouth can 
make a successful snatch. . 
. C. F. Hrokriwa. 


Fisheries Laboratory, 
Lowestoft, Jan. 27. 








An Optical Paradox. 


A PABADOX propounded at a meeting of the 
Physical Society may be of interest to a wider 
scientific cirole. 

Suppose that we have two lamp socksta, connected 
to A goannas d steady electric plies, clamped in 
fixed positions on an optical bench ; exactly midwa 
between these sockets 1s a photometer, also diapo. 
The photometer field, we will say, is divided by a 
fine vertical line into two parte, that on the left of 
iue ine revu NAY oniy Mom a lamp plaoed in 
the sooket on the side of the observer, the part 
on the right of the dividing line receiving light only 
from a lamp placed in the socket on his right. Assume 
also that we have a series of lamps 4, B, O, 
D ... Z proceeding in finite steps from a p A, 
which emite at a definite rate hght of a òertain 
quality, to a lamp Z, which gives at some other rate 
hght of some other quality. 

We shall not be concerned with the ways in which 
the o of these lampe is to be measured quan- 
titati or qualitatively. Fechner’s law applies 
to visual sensations, and uis can therefore construct 
our finite sequence of pe connecting any two 
given lampe 4 and Z in such a way that any two 
consecutive lampe of the series, if placed in the two 
socketa on ‘our bench, will so illuminate their re- 
spective halves of the photometer field that the most 
critical obeerver can detect no difference between 
them. In other words, the visual sensations corre- 
spooning to the two halves of the fleld are identical. 

o say that the sensations differ by an amount so 
small that the observer is unconscious of the difference 
is d quibble. d 

t us now suppose the lamps compared by an 
observer who is not subject io fatigue or drm 
disturbing factor. We start with A in the left 
socket and lamp B on the right. ives rise to 
the same sensation, which we will call Without 
in any way disturbing the system to the right of the 
photometer, we replace lamp A by lamp OC. The 
sensations derived the two lamps B and O are 
again identical, and since the system on the right is 
not in any way altered the new sensations are i 
exactly represented by JS. We now leave the left- 
hand system alone replace B by D; the previous 
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argument applies without and the sensations 
are still S. The procedure indicated can evidently 
be carried as far as we like, and leads to the con- 
clusion that any two lampe, A ahd Z, placed at the 
same distance from the photometer give rise to 
exactly the same sensation S. In other words, their 


-candle power and their colour are the same, a 


ee f the paradox li the faot 
The significance o e or lies in 80 
that the error in the argument arises from the neglect 
of a consideration widely ignored in saientiflo work. 
It should be observed that the experimental prin- 
ciples.adopted, the use of a null indication and of 
simple sabetita tion, are those most n a for 
precise measurements. . SMITE, 
The National Physical Laboratory, 


Teddington, Middlesex, 
Jan. 28. ' 





A Simple Form of Photo-electric Photometer. 


Dr. N. R. CawrnmnnL (Phd. Mag., 111, pp: 945, 
1041; 1927) has described a new method of using 
a gas-filled photo-electric cell by which small illumine- 
tions can be measured by the use of & telephone only. 
This method is, however, only applicable to gas-filled, 
and not to vacuum, cells; and for accurate measure- 
menta of strong illumination the latter are much 
more trustworthy. It is agre by using the well- 
known phenomenon of the intermittent discharge 
through & neon lamp to employ & somewhat similar 
method in the case of a vacuum cell. The oirouit 
necessary i8 very simple. The photo-électrio cell 
and the neon lamp are conn m series with & 
high tension of suitable vol and the 
neon lamp is shunted with a condenser. Under these 
conditions intermittent ae will oocur in the 
lamp when the photo-eleotrio is illuminated, and 
the frequency of the flashes will increase with the 
illumination. It is accordingly only necessary to 
time this frequency to obtain & measure of the illumina- 
tion. To do this it has been found more convenient 
to insert a telephone in series with the shunting 
condenser, and to count the clicks heard in it. 

Some imi tests of the t have 
been carried out, and they have shown that while 
the method is decidedly hopeful, it will need careful 
investigation before it can be considered reliable. 
The leakage current through the neon lamp before 
flashing occurs evidently limits the lowest iluminas- 
tion that can be de . In the commercial Oaglim 
lamp I have employed, this current appears to be 


e shunting condenser may also be 
troublesome. The sensitivity of the apparatus can 

i ing & variable condenser, and 
hence lights of v ifferent intensities measured. 
It has found, however, that the condenser 
should not be made too small, as then the flash dis- 
charge tends to become irregular. 

If the method proves iteelf capable of yielding 
consistent and trustworthy resulta, it will undoubtedly 
be very useful for what we might call field measure- 
ments of daylight illumination with photo-eleotrio 
cells. In these cases it is always inconvenient, and 
sometimes impossible, to use either a sensitive 
galvanometer or electrometer, and the only alter- 
native is to employ some telephonic method such 
as, has been developed by my brother, Dr. H. H. 
otentijic Proc. Royal lin Sooisiy, vol. 18, 


Poole (Soi. 
No. 9; 1925), in connexion with the measurements of 
: H2 
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submarine illumination. The new neon lamp method 
would be simpler, more portable, and much cheaper The Exit of Leishmania tropica through the 
than this arrangement, and probably lees liable to | . Proboscis of Phichotomus papatasil. 

go out of order as it contains no moving parta. It Ir has been shown (Ann. Trop. Med. and Parasitol., 
remains to be geen, however, whether 1t can be made | vol. 19, No. 3, and vol. 20, No. 2) that human beings 


to give as good resulta. oan be infected with Leishmania tropica by moculation 
J. H. J. Poor. with Herpetomonas from naturally infected sandflies. 

Physical mod It has also been shown that seandfliea (P. papatasii} 
both wild and laboratory bred oan be infected with 


> Trmity College, Dublin. 
: L. tropica by feeding on oriental sores, and further, 
EIU that after & certain period of development the arti- 
Tina Ke IE PRIM o ie S QR I 
' ons. dere EA ; 
Wirn reference to M. Ponte's letter in NATURE of onda Es Tod asco A Fe ded i iet $ 
Feb. 18, p. 243, may I say that my letter in the Ritu is through the bite of & sandfly, but actual 
issue of Nov. 19, 1927, p. 727, did not pretend to be experimental proof of the exit of tho Fogel 
a full account of the development of the spectrum of | the proboscis of sandflies has been hitherto . 
meroury by the method of the electrodeless discharge, following experiment proves beyond all ow 
nor was it my intention to give the impreasion that | ot doubt that P tropica can be expelled from the sand- 
I thought the Dhssamene o ed were AEri fly via the proboscis Ys 
dependent on the short wave-length of the exciting 19/1/28.—Seven. specimens of P. igg 
oscillations. It was stated in that letter that the (hatahed in laboratory 17-19/1/28) thro A 
eir eg area re pir | Redes a a ein ar 
of this p lore waa that mcis had already i en L. pee in inactivated rabbit blood (8000 pee 
nud by MM. E. and L. Bloch, using a similar 28/1/28.—A1l the sandflies re-fed on a human being. 
$ ; ; 27/1/28.—One sandfiy died, and on dissection was 
My resulte, however, differ from those obtained by | found to be heavily satected with L- Forai d 
these investigators in what I regard as an important 27/1/28.—Three sandflies re-fed through a mem- 
particular. Apparently all the spectra which they | brane on inactivated rabbit blood. The experiment 
photographed 00 of & large number of lines ; Wwa ormed at 37° C. i 
ina aro LGB pere de moa te Soera the sandfles had fed, some of the inactivated 
. lines, and so on. On the other hand, I was able to | «obit blood was sown on a tube of Shorbt'a N.N.N. 
develop he inc na agli m saga, ae tee The remainder was examined microscopically. In 
series, then the singlet series. ave been | nin : : : flagell 
due to the better control over the exciting conditions found veralip preparations not & single : Sto Was 
which is given by the valve method of genereung the |  3/9/98.—The inoculated tube was examined and 
oscillations in the exciting coil, MM. Bloch them- | found positive, that is, L. tropiog had passed via the 
selves point out, in the paper to which M. Ponte proboscis into. the flud above the membrane. The 
(J. de Physique, &, 888 ; 1925) refers, that they could not | number of flagellates which had passed through must 
Keen toe tential constant during an exposure. The | have been very small, because no flagellates were 
method I used ta of this being done over à long | found in the odverslip p tions. 
- period. This the additional advan that & Further, under the conditions of the i paler all 


ates via 


steady temperature and pressure can be » with possibihty of fecal contamination from the rectum of 
the coil activated, before an exposure ia made. the prés n was completely excluded. 
The account which M. Balaase gives of his work The method of infecting sandflies by feeding through 


with undamped oscillations is very brief; he says a and 
that he obtained the glow of mercury, cæsium, panei L p he (dnn. Trop: g 


and poteserum, “ which o showed aro lines." He Further details will be given elsewhere. 





Shale Ete peo, and’ T [ode forward to a fuller B. Apia. 
' "^M. Ponte reata the abgence of the p series '' to ix ce a u 

m iene bo dus to PE 7 high voten dd aooe Jerusalem, Feb. 3. 

to the exci ing coil. Perhaps we m& na E dd > 

by M. (^ Bloch ns eni dad" p members of this > Segmental Interchange and Crossing-over. 


series. These spark lines were excited by increasing IN October last I published a working hypothesis 
the length of the spark used in the production of the for segmental interchange between homologous, 
condensed discharge passed through the ooil, and this | chromosomes (Proc. Nat. Acad. of Sorences, U.S.A., 
lengthening of the spark involves a higher initial vol. 18, pp. 717, 718). Binoe that date, further work 
discharge voltage. i pun ened planta has led to an addition to this 
I would &sgure Prof. Bloch and his coll eB that LN 6818. > 
I know and value ther work. Nevertheless, the ; t E a teen idera pud. strands M See 
possibility of developing spectra series by series, not | logue have reaks in the chain of genes at the e 
merely by of arc, k, and so on, was new | stage (leptophase). These breaks are presumed to be 
to me. It is the use of un oscillations at con- m n ee ee 
stant voltage which renders this possible because it omologue. e breaks are supposed. only in 
Eee ates Cor ec) of fhe ae nhenas andal ie i the chain of genes, and not in the visible thread itself. 


i ment which rd as full of | They are to be regarded as places where the genes 
Eas Seen i f R. CLARKE have separated far enough to be out of the sphere of 


Ph D Damen mutual attraction. ] 
University Bhoffiold: In this case, if 1/# representa the probability of 
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two breaks in any particular two of the four strands 
present at the zygotene stage (zygophase) comciding, 
then the chanoe for such coincidence in any two of 
all four strands is 6/z. One-third of these cases of 
coincidence will be between. sister strands of the same 
chromosome. Hence the chance for coincidence be- 
tween two breaks at a ioular point in the twin 
halves of op homologous chromosomes is 4/2. 
(The chance for coincidence between four such breaks, 
one in each of the four strands at pachyphase, is only 
1/a at any particular point.) 

In any comcidence of two breaks in strands of 
different homolog for which the chance at an 
particular point i8 4/2, we may suppose that in halt 
the cases the ends of the same threads are reunited, 
and in the other half of'the cases ends of different 
threads unite, thus forming & chiasma.  Henoe the 
chanoe of a chiasma, or point of segmental in: 
between homologues at any one pomt in the bivalent 
is 2/2. Since there is no chiasma between the other 
two strands, 1/x representa the chanoe of segmental 
eme s ut at any one point in the chromosomes 
regulti m the mavuration division. (The occur- 
rence of a second, or even & third, chiasma is to be 
allowed for.) : 

Hence 1/2:30/100, where c is the observed percent- 
age number of cross-overs between two adjacent 
genes. 

Jons BELLING. 
Dept. of Genetics, 


Carnegie Institution of Washington, 
= Cold Spring Harbor,- 
Long Island, N.Y, Jan. 21. 





Optically Excited Iodine Bands with Alternate 
Missing Lines. 

We have recently been studying, under improved 
conditions, the fluorescent ban which evelop 
around the ‘fundamental’ doublets when iodine is 
excited, in M d iles of hehum, by the green 
mercury line. e uBe of & battery of four meroury 
arc lampe surrounding the ioding tube excites such a 
brilliant fluoregcenod that it is le to photograph 
it in 24 hours m the seoond order of a 9-foot asses 
On the plates go obtained it is apparent that o 
alternate lies of the corresponding absorption ban 
ocour, namely, those for which m’ is even. Now tbe 
fluorescent bands are known to be develo by 
collisions of the second kind between exci iodine 
molecules and helium atoms, wherein m’ is changed 
from 34, the value originally excited, to various 
neighbouring values. The new data, then, show that 
the rotational quantum number of tiie excited iodine 
molecules oan change only by even numbers during 
these collisions of the second kind. ` 

This result, while incomprehensible on the classical 
Bohr-Lenz theory, is entirely in accord with the con- 
clusions of the wave mechanics. Acoording to the 
theory of Hund, successive rotational states of a 

etrical molecule, such aa L, have, alternately, 
eigen-funotions symmetric and antisymmetric in the 
two nuclei. Moreover, since the symmetric and anti- 
symmetric eigen-functions correspond to different 
orientations of the spins of the two nuclei, and sinoe 
these spins are presumably very loosely coupled, it is 
to be expected that transitions between i 
and antisymmetric states will be very i : 
fact, Dennison has recently solved the long-outstand- 
ing problem of the specific heat of hydrogen by 
assuming that transitions between symmetric and 
antisymmetric states do not occur m appreciable 
numbers, even during the time it takes to make a 
measurement of specific heats. 
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The absence of the alternate lines in the optically 
excited iodine bands affords direct evidence in support 
of the theories of Hund and Dennison. 

R. W. Woon. 
F. W. Loomis. 





Johns Hopkins University, 
New York University. 


Abaorption of X-Rays in Various Elements. 


Pror. RiomrarYER, in a letter published ın NATURB 
of Dec. 24, 1927, p. 915, states that he has formerly 
tried the formula » : 

x 


=F ; à g . (1) 
i Ia 

for the ratio r of the absorption coefficients at the 
A disons. In the paper cited by Prof. Richt- 
myer (Phys. Rev., 28, p. 292, Feb. 1924) he says: 
+ This ratio is of the same order of 


itude as, but 

somewhat smaller than, the ratio of the energies 
to remove a single K and a single L electron 

from an atom of the rber.”” But the formula 


which contains the empirical facts, and given in m 
letter to Narunm of Nov. 12, 1927, p. 695, is not this 
one bub ` 


=p . - * " (2) 


Numerically, this formula (2) differs considerably 
from (1). 

As the notations may easily cause confusion, I wish 
to point out the di t meanings of the two 
equations. 

There existe three energy-levels in tHe T-group 
which have-been designed by L,, I4, and Ly where L, 


| 18 much more mar than the two others. In the 


were designated by Inn, Im, and J, respectively ; that 
is, L, corresponds to Lm and L, to Ix. The fact that 
L, (or Lm) is the most prominent level in the L-group 
might explain why the true formula (2) containing the 
leas prominent level L, or Lı has up to this time 
esoaped observation. 
As will be seen from my doctorate dissertation, the 
imental resulta found by Prof. Richtmyer also 
fit very well with the two laws described in my 
former letter. Epvin JÖNSSON. 
Physical Laboratory, 
Peery. Updala, Sweden, 
an. 9, 


system of notation introduced Z Bohr these levels 





Inflammable Gas from Plants. 


Iw Prof. Findlay's letter in NATURE of Jan. 14, he 
refers to Black’s statement that ''the JD4ctamnus 
Frazinella emits '" marsh gas '' from ita flowers," and 
asks for information on the topio. 

Black undoubtedly alluded to Dictamnus albus, the 
fraxinella or dittany of southern Europe and central 
Asia, an old inhabitant of country ens, which has 
showy, v&riooloured, fragrant flowers. The plant is 
covered with glands that secrete & volatile oil, and in 
hot weather the air about the plant sometimes becomes 
inflammable therefrom. 

According to Schimmel and Company (Gescháfteber, 
Oct. 1906) oil of white dittany contains 85 per cent. of 
pulegone, of which it smells stro . P e, or 

one, has been described by (Ber., 35, 
1022; 1902), and by Wallach (Ann., 829, 125 ; 1903). 


W. A. HAaMOR. 
Assistant Director.) 
Mellon Institute of Industrial Research, 
Pittsburgh, Pa., 
Jan. 80. 


NATURE 


[FEBRUARY 25, 1928 





Engines.! 
By Prof. E. N. pa C. ANDRADA. 


HERE is a certain appropriateness in ‘Engines’ 
T as a subject tor B HR lectures st the 
Royal Institution. Most engines are machines 
for converting heat into work, and the first man to 
show rimentally the connexion between heat 
and work was Count Rumford, who founded the 
Institution in 1709. The original purpose of the 
Institution was “for diffusing the knowledge, and 
un g the general introduction of useful 
m j inventions and improvements; and 
for teaching by courses of philoes hioal lectures 
and experiments the App uane of science to the 
common purposes of life.” A course of lectures 
on engines certainly complies closely with this 
plan. While if it be urged that a physicist tramed 
to oooupy himself with vibrations and atoms 
should not meddle with things outside the usual 
ROC pS Di Din ene thie DANI may; hape, 
.wi out exposing himself to the absurd har of 


arrogantly claiming ip with so great a philo- 
gopher, point out that Thomas Young lectured 
at the yal Institution on architecture and 


carpentry, on machinery, on hydraulics, and on 
what he called pneumatic machines, which moluded 
. Newoomen's and Watt’s engines, and the looo- 
motive. In more recent times the present dis- 
tinguished Fullerian professor of chemistry has 
lectured on trades. Precedent, then, is not lacking 
for the choice of so mechanic (using the word in 
the Shakespearian sense) a subject by a physicist. 
Anything about engines has a claim on the 
attention of & ee auditory, but naturally with 
80 vast a subject it is particularly necessary to 
have & very definite lan if the lectures are to 
be coherent. It was decided to make the course 
an illustrative commentary on the first two laws 
of thermodynamics, pointing out with a koi ot 
examples how these laws operated, but y 


ing from mentioning them by name, for fear 
of creating alarm and despondency in the juvenile 
ranks. seoond law of thermodynamics may 
be held to bat it 


be tough meat for the young, 
is perfectly easy to make boys an girls under- 
stand that you must have two different tempera- 
tures if heat is to be turned into work; to 
point out the two different temperatures in the 
case of each particular ine; and to show how 
there is always a striving on the part of the engineer 
to make the difference between these two tem- 
peratures as large as possible, because that enables 
us to turn the greatest fraction of our heat into 
work. The two laws were condensed in the 
- phrases “Heat is work and work is heat" and 
“Lost temperature ià lost opportunity," forms 
open, maybe, to oriticigm, but which proved con- 
venient reminders of the substance of the rules. 
The last lecture was devoted to refrigera ig n 
gines, with the particular object of bringing home 
? Summary of the one hundred and second of Juvenile 
deitvered 


courso 
Obristmas ab the Royal Institution on Dee. 29, 31, 
1027, and Jan. 8, 5, 7, 10, 1028. 
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the eesential character of the heat engine by 
showing what happens when it is driven baok- 
wards. 

The chief difficulty in & course of Royal Insti- 
tution lectures on engines is clearly the question 
of experiments and demonstrations. Some two 
hundred and fifty slides were pared or bor- 
rowed, which helped to provide the neoeesary 
something-to-look-at. There is a certain number 
of simple experiments on mechanics and heat— 
on vapour pressure and steam, on explosions and 
on refrigeration—-which can be conveniently ahown 
to a large audience. Something more is needed, 
however, to give the lectures an opiner 
character, and that something was supp by a 
large assortment of actual ae of 
engines, and of models of engines and mechanisms, 
which the lecturer was fortunate enough to obtain 
on loan. Foremost among the lenders were the 
Science Museum, the director of which, Sir Henry 
Lyons, gave the most generous aid, and Mr. Gea 
Cussons, of Manchester, whose firm makes exoel- 
lent working section models of all the chief types 
of engines and mechaniams,.which proved admir- 
ably adapted for exhibition to a large audience. 
Loans from these sources were in evidence at 
nearly every lecture. Many other gentlemen * lent 
models of the produocta of their particular firms, 
models which proved a goüroe of great interest. 

In the first , “ The Rules which all En- 
gines must obey,” it was pointed out that, if there 
were no friction, the work done by any mechanism 
of pulleys, screws, or levers would be equal to the 
work done on the mechaniam, but that, owing to 
friction, it wad actually always less. A model 
hydraulic accumulator was to emphasise the 
conservation of energy, and the meaning of power : 
& little pump slowly forced in the water which 
raised the accumulator piston, and then the en 
so stored was quickly released to crush & ed 
of plasticine in & press. Talk of friction led to 
ball and roller ing, and the Michell thrust 
block. A heavy wheel mounted on Skefko ball 
bearings (which, although it weighed some hundreds 
of pounds, turned to a silk han ief thrown on 
the kes), and an air-lubricated model on the 
Michell principle provided practical illustrations. 
From the faot + diminished friction means 
diminished heat at bearings, was made to 
examples of great friction mainie great heat, 
illustrated by the stock experiment of boiling 
ether in a rotating copper tube by friction against 
a wooden holder, the vapour blowing out a cork. 
Foucault's diso was used to show that, no matter 
how the resistance to motion arises, work done is 
turned into -hest if no other effect is produced. 
Simple analogies of Der were invoked 
to make clear the first law of therm jos. 
The fact that to convert heat into work special 


* Whose services will be a in the book whieh the writer 
is now preparing, to be published by G. Bell and Bons. 
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conditions are necessary was then simply discussed, 
and the second law presented from the point of 
view already mentioned. 
In the second lecture, ‘‘ Learning about Steam," 
the meaning of vapour pressure and the simple 
roperties of steam-——such as the variation of 
boi point with preesure, and the difference 
between saturated and superheated steam—were 
explained. The experiments on this point in- 
cluded fo a cigarette at a jet of superheated 
steam. It was pointed out that steam is only an 
intermediary in the conversion of heat into work, 
and has no magical virtues of ite own, and, to 
emphasise this, model engines were made to work 
ith alcohol vapour, hot air,-and liquid air. The 
creation of a partial vacuum by condensation ofsteam 
waa discussed, with special reference to condensers. 
The elementary properties of steam having been 
exposed, jt was possible to run rapidly through the 
.early history of the steam engine. A model work- 
ing on Savery’s prinoiple, and the Science Museum 
model of Newcomen’s atmospheric engine, were 
shown. Attention was directed to the experimenta 
and inventions of Watt, in particular the separate 





condenser, the closed-in cylinder, the double-acting |- 


ine and the governor. It was mentioned in- 
oldaptalby that Watt did not invent the steam 
engine. This has caused abundant comment, and 
has made it clear that the belief that Watt did 
invent the steam engine is much more widely spread 
than the lecturer supposed. : 

The third lecture dealt with the reciprocating 
engine. First of all, methods of changing recipro- 
cating into rotary and rotary into reciprocati 
motion were discussed—corank, eccentric, cam, an 
swash-plate, or slant. This last, an invention of 
Watt’s, is now applied in the so-called oranklees 
engine. A few words were said on valves and valve 

, connexion with which models built of 
eocano strips were demonstrated. The oonse- 
uenoes of the modern use of high-pressure steam, 

e main advanoesinoe Watt's time, were mentioned, 
and the meaning and advantages of oompound- 
ing briefly explained. The marine reciprocating 
engine was illustrated by & very fine model lent b 
Mr. Soott, of Michell Bearings, Ltd., a model whi 
roused enthusiasm and envy among the juveniles. 
The merita and demerits of the steam locomotive 
. were then discussed, the flexibility on one hand, 

and the waste consequent on the lack of a con- 

denser on the other hand, being am the pointa 
mentioned. The locomotives built for different 
purposes nowadays differ widely in design, a great 
contrast being, for example, provided by the enor- 
mous American articulated goods locomotives and 
the elegant high-speed ‘crack’ English passenger 
locomotives. e lecturer ventured to put in a 
word on the beauty of the modern locomotive, in 
"which the lish practical genius finds artistio 
i encouraged boys to continue to 
admire such ong as the King George V., the 
Scot, and the Lord Nelson. 
e fourth lecture dealt with turbines. The 
simplest principle of converting the of a 
moving ‘fluid into energy of rotary motion was 
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illustrated by the windmill, in connexion with 
which the question of beat speed of running was 
raised. The de Laval turbine led from this to the 
principle of velocity compounding and pressure 
compounding. The difference between an im- 
pulse and a reaction turbine was illustrated by & 
model consisting of two bicycle wheels, to the rim 
of one of which small rockets could be fastened 
obliquely. When the rockets were lit, the wheel 
to whisk they were attached rotated rapidly by the 
reaction principle if it was free. If, however, thi 
wheel was held, and the other wheel, provided with 
oblique cup-like projections, brought near to it, then 
the rookets blew the.second wheel round by the 
impulse principle. . 

e services of Sir Charles Parsons, who was 


` called the Watt of the turbine, were then outlined, 


and a large number of slides of different turbines 
and components were shown, in particular of the 
Chicago 50,000 kilowatt installation. The ial 
problems of the marine turbine—reversing an par 
ing—were then indicated. Finally, the turbine loco- 
motive was mentioned, with & ial word on the 
condenser which is fundamental for such & machine. 

The subject of the fifth lecture was the internal 
combustion ‘engine, where the heat is generated 
in the oylinder itself. Some explosions of gaseous 
mixtures in long tubes served to illustrate certain 
fundamental pointe of the gaseous explosion, such 
as finite velocity of travel and the effect of con- 
finement. The fundamental importance of the 
compression stroke was emphasised, and the 
question of ‘knock’ consequent upon excessive 
compresion and of anti-knock substances briefly 
handled. After gasengine and petrol engine followed 
the Diesel engine, simple physical experiments being 
shown to demonstrate the heating of gir by com- 
pression. Two beautiful working sectioned models, 
some seven feet high, lent by Mesars. Burmeister 
and Wain, helped to make the action of the Diesel 
clear. The lecture closed with a word about the 
Still engme and the new Kiteon-Still locomotive. 

In the last lecture the principles of refrigeration 
were discussed, both the absorption and the vapour- 
pg yeaa plan. Water was very rapidly frozen 
on. the Carré principle, by the use of a modern fast- 
sucking pump. e important played b 
cetera Mes igeration in modern : sees xO d 
examples ing from mining to p i 
and from mela to oxygen-making being cited 3 
After the- principles of the vapour compression 
machine been demonstrated, the two laws of 
thermodynamics were restated and now mentioned 
by name. A simple illustration was provided by the 
help of a step ladder and a pile of flat wooden blocks, 

inted *heat' on one side and ‘work’ on the 
other. Starting with the pile at the top of the 
ladder, it was explained that one unit could be . 
turned from heat to work for every m of tem 
ture through which the pile descended, the 
conversion was effected by lifting & block and 
turning it round. When the heat was at atmo- 
spheric level, refrigeration was produced, the heat 
being made to go up & step by turning a unit of 
work into heat, and adding it to the pile. 
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In conclusion, the lecturer put in a plea for the 
ition of the 1mportance of a sound: foundation 

of physica for engineering students, and ventured 
to ask if, perhaps, a little too much stress was not 
sometimes laid on workshop experience and the 
‘start at the bottom and sweep up the shavings’ 
precepts. He suggested that workshop experience 


could always be uired, but that unless physics 
was learnt early in life, it was never learnt propery: 
He therefore told his young listeners that if they 
wanted to be engineers—good engineers—they must 
atudy the working of the few simple rules of mech- 
anics and physics of the operation of which they had 
geen so many examples in the course of the lectures. 





Voices Across the Sea. 


JOINT meeting of the Institute of Electrical 
ineers in New York and the Institution 
of Electrical Engineers in London was held on 
Feb. 16, between 10.80 and 11 a.. New York 
time, and 3.30 and 4 pw. London time. The 
occasion was the discussion of & paper on trans- 
Atlantio telephony at New York. Fo: this p 
the telephone system connecting Great Britain 
with the United States was employed. Loud 
speakers were used, so that everyone in the 
Council Room and Lecture Room of the London 
Institution heard with perfect distinctness every- 
thing that was said by the y serm Similarly, 
everyone in New York, at both the principal 
meeting and the overflow meeting, heard the 
speeches with perfect clearness, the disturbance 
from atmospherics being quite negligible. 

Mr. Gherardi, the president of the American 
Institute, moved that Mr. Page, the president of 
the English Institution, take Me chair at the joint 
gain This was agreed to unanimously. Mr. 
Page then invited Mr. Gherardi to address the 
meeting. Mr. Gherardi said that in the auditorium 
from which he was speaking there were present 
about a thousand electrical engineers, who came 
from all parta of the New World. He said that, 
as the result of the accumulated work of the 
scientific worker, the inventor, and the electrical 
engineer, this joint meeting had been made possible. 
In icular he mentioned Faraday, Maxwell, and 
Keivin as having laid the foundations on which 
their art was built. Starting in 1876 with instru- 
mente and lines whioh with difficulty permitted 
communication over a few miles, O ea con- 
versation now spanned the Atlantic. It had added 
yet another tie to the many uniting the two 
electrical institutions. 

Mr. Page in his reply said that he represented 


the thirteen thousand members of the English , 


Institution. He spoke feelingly of the boon that 
Graham Bell gave to the world by the invention 
of the telephone. His memory, along with that 
of Franklin and Henry, will ever be cherished as 
benefactors of mankind. He paid tribute to the 
great American Institution which has contributed 
80 largely to the p of electrical science, and 
has proved over and over again that the benefits 
conferred by engineering are truly international. 
Colonel Purves, the engineer-in-chief to the Post 
Office, said it was a privilege to participate in a 
pioneer demonstration of a wider use of telephony 
which would tend to bring nations into oloser 
relationship. It was a great thing that two large 
assemblies, separated by a wide expanse of ocean, 
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could join together in interchanging their thoughts 
and ideas by the simple and natural medium of 
direct speech. It will conduce to a better mutual 
understanding. As we ait and talk to each other 
our speech is launched into the air by the radio 
transmitting stations at Rugby and at Rocky Point 
with an electromagnetic wave energy of more than 
80 horse-power. Esad refinements and special 
devices the speech-carrying efficiency of each unit 
is many thousands of times greater than that of 
an equivalent amount of power radiated by an 
ordinary broadcasting station. General Carty, of 
the American Telephone and Telegraph Company, 
brought forward & motion to the joint meeting 
that it express fee of deep satisfaction that 
recent advances in radio communication have made 
it possible to have international assemblies, which 
should prove to be powerful neies in the 
increase of goodwill and understanding among the 
nations. 

In seconding the motion, Sir Oliver Lodge pointed 
out the various causes that have contributed 
to the success of radio communication. In the 
first place, there was the invention of the telephone. 
Next, in order to transmit speech by ether waves 
it was necessary to harness electrons by a thermionic 
valve. That ether waves are constrained by the 
atmosphere to follow the curvature of the earth's 
surface is an unexpected bonus on the part of 
Providenoe, such as is sometimes vouchsafed on 
behalf of human effort. The actual achievement 
of to-day’ ia due to the scientific and iss dag 
skill of many workers, both those in the backgroun 
and those whose names are familiar to the publio. 
The motion was then put by the chairman and 
carried unanimously. ‘The mpenn was then ad- 
journed, the chairman adding ‘ good-bye ’ 

Before the joint meeting a film entitled ' Voices 
acroes the Sea’ was shown, illustrating the pro- 
ceases that have to be gone through before a 
person in San Francisco can get into oral com- 
munication with a person in Plymouth. The path 
of the waves by the wires and over the ocean was 
indicated by luminous lines in motion. The 
delays at the various stations were also indicated, 
the whole operation before the lines were complete 
for speech taking only two or three minutes. 
From San Francisco to New York is by land line. 
The next link is to the transmitting station at 
Rocky Point, Long Island, then by radio to Cupar, 
and thence to Plymouth by land lines. The 
link of the return journey 1s to Rugby, then by 
radio to Houlton, Maine, and so to San Francisco. 
The length of the radio link is about 3000 miles. 


FEBRUARY 25, 1928] 


NATURE 


287 





Obituary. 


Pror. H. A. Lorantz, For. Mam. BS. 


ENDRIK ANTOON LORENTZ, whose death 
on Feb. 4 has already been recorded in our 
columns, was the subject of an article by Sir Joseph 
Larmor in Nature of Jan. 6, 1923, when we had 
the privilege of reproducing his portrait in our 
Scientific Worthies series. Reference must be 
made to this article for a complete acoount of his 
scientific work and ita significance in the 
of physics. It will suffice to state here that 
Lorentz was born at kabem, Holand, on July 18, 
1853, and received his early training at the Uni- 
versity of Leyden, where ie became professor of 
theoretical physics in 1878. In 1902 he teceived 
the Nobel Prize for Physics; in 1905 he was 
elected a foreign member of the Royal Society; 
three years later ho received its Rumford Medal, 
and in 1918 the Copley Medal. Such was his 
record ; his personal qualities are described in the 
following brief megsages with which we have been 


favo 


Evzury student of the physical sciences knows the 
magnificent work of Lorentz: and his contributions 
have already been warmly and ably explained to 
theworld. It may be justifiable to write a few words 
concerning the part that he played as a leader in 
international science, for that is leas well known. 

‘For many years Lorentz naturally and by general 


consent took the oe ee js in every European 
e 





conference of physicists. ad won the affection 
and respect o a tins from all countries. He could 
use several fluently and acourately. 
He could quickly the meaning of a speaker, 
and immediately on the termination of an addrees 
he could repeat ita argumenta and conclusions in 
such other as.might be-desirable, so that 
all present were kept in touch with one another. 
He never allowed a discussion to stray. 


Nevertheless, even his t abilities and his 
sound judgment would not alone have made 
Lorentz the eot president that he was. His 
success was due'also to a wonderful and most 
attractive courtliness, to a humour that could 
express itself in not one language alone, and not 
least to the charm of a kindly and affectionate 

tion. He was really beloved by all who sat 
under him. In his own field, and that no in- 
significant one, he was one of the forces that drew 
together men of different nations a brought them 
to & mutual understanding. H Paid 


Ix thinking of Prof. Lorentz one calls to mind, 
-before all scientific achievements, his 
personality. A familiar figure at internatio: 
and other conferences, speaking fluently several 
languagea, he delighted everyone with his happy 

ae and e i simplicity of manner. 

was no eccentricity of about him; 
he wa Was je one of the sim P &nd most likeable of 
must have wielded an immenseinfluence, 
for } he had come to ocoupy a unique place in the 
esteem of scientific men of all nations. Meeting 
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him last autumn at the Conference at Como, I 
could see no sign of any failure of activity; and 
his mind was always young and able to enter with 
zest into the latest and most difficult advances of 
physics. In his long career he produced much 


"work of the highest rank. The older work is now 


part of the commonplace matter of physics which 
we learn without thmking very much as to who 
originated it, and it is not easy to recollect at short 
notice the numerous developments that we owe to 
him. But his name recalls especially the Lorentz 
transformation, the siia: point of one phase 
of electrodynamic theory and the foundation stone 
of the next—relativity. I think it would be from 
about 1895 to 1902 that Lorentz and Larmor 
between them created & new chapter in electro- 
dynamics. This development had two sides, one 
concerned with the effect of motion on all kinds of 
henomena, and the other with the transition from 
Il's continuous theory to the theory of 
electrons. -I can well remember (as a student about 
1905) how exciting was the escape from the old 
elastio solid ethers with their ifio inductive 
capacities and other convention conceptions 
to this new world of electrons. Lorentz’s ‘‘ Versuch 
einer Theorie " (the abbreviation is so familiar that 
one forgeta there must have been some more of 
the title) alongside Larmor’s “ "Ether and Matter "' 
was the opening to the new physica; and what an 
opening it has proved | A. S. Epprxaton. 
My own connexion with Lorentz, or rather with 
his works, gosa back into a somewhat distant past. 
I took m at Cambridge in 1876, a few 
months ais ie had graduated at Leyden. A 
conversation with Stokes directed me to optics, 
Freænel’s wave surface, and the laws of double 


refraction as a first subject of investigation, and 
made me acquainted with Lorentz’s di tion, 
on the reflection and refraction of light. From 


that time on I learnt to admire his work, and as 
ot her on to recognise in him a master 
science. Only-some few weeks since 
I Became possessed of the first volume of his 
lectures just published, and read again with in- 
creased feelings of regard and admiration some of 
that earlier work. 
But to pass*on. "8 pees on aberration 
pro roblems aroused interest in the 
ichelson and Morley experiment of 1887; I think 
it was in June of 1893, when Fitzgerald was examin- 
ing in the Natural Sciences Tripos along with J. J. 
Thomson, that he told us one evening in Thomson’s 
rooms of “hia explanation of the diffloulty—the 
brilliant baseless guess of an Irish ius we 
thought it at the Sine he had given it in his 
lectures, he said, and then rather later we learnt 
of Lorentz's work and his paper He A uM. 
actions of the Amsterdam daan 
Little did we realise at that itt los n was 
involved in the Lorentz transformation and his 
brilliant in tions into the laws of electro- 
magnetism applied to moving media. 


D 
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For me, however, much personal contact with 
Lorentz did not come until later; administrative 
work at the National Physical Laboratory severed 
in great measure my connexion with theoretical 
physica, but in 1922 I met him again at a meeting 
of the International Research Council at Brussels. 
The Council had been formed in 1919 to consist of 
allies and neutral nations replacing the former 
Association of Academies. olland became a 
member at an early date, and Lorentz realised 
that, in many directions for the advancement of 
natural knowledge, the co-operation of the Central 
Powers was & matter of necessity. To this end he 
worked, feeling, as he wrote in 1025, that “ the time 
had come to give as soon as possible to scientific 
effort that character of universality which, as a 
consequence of the nature of science, it ought to 

, believing that the action which he desired 
the Assembly to take would show a confidence in 
the future which could not fail to call forth a 
reciprocal feeling and assist in scattering the 
shadows darkening the life of nations.” 

Those of us who, in 1926, after the president, 
M. Emile Picard, had declared the proposal to 
invite Germany, Austria, Hungary, and Bulgaria 
to join the Council, to be carried by the unanimous 
votes of the 25 countries present, listened to his 
speech of thanks realised, if we had not known 
it before, that Lorentz was a great man, not only 
an eminent man of science, but also one who for 
his efforts in the cause of peace in science had 
fitly earned the gratitude of all who hold that on 
the growth of scientifle knowledge depends the 
future welfare of mankind. 

The International Research Council meets again 
in Brussels this summer. Is it a vain hope that 
at that meeting all nations may unite in doing 
honour to the memory of a man whose devotion 
to the cause of science has been so great, and 
whose work has proved a starting-point of one of 
the most marked advances of our time ? 

RICHARD GLAZEBROOR. 





Ix 1879, Maxwell was taken away in the prime 
of life, leaving behind him a mass of unfinished 
problems unb seemed to call for the special genius 
of a Maxwell for their solution. It soon became 
clear that his mantle had fallen in a very special 
degree on the young Dutch mathematician who 
had just been appointed, at the early age of twenty- 
five, to the chair of theoretical physics at Leyden. 

Lorentz took u 
threada of Maxwell's work and carried them at Jeast 
to the stage which Maxwell might have hoped to 
reach in a normal span of life, and often far beyond. 
He examined the effecta of fine-gramedness of 
structure of media whioh Maxwell had treated as 
continuous; he took account of the mass of 
electrical charges which Maxwell had been oontent 


to neglect. These last investigations assumed 
great importance after the electron had been 
unearth experimentally and established in its 


proper place in physics. Indeed, Lorentz’s name 
18 very ially associated with the mathematical 
theory of electrons, and his immediate explanation 
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in turn almost all the unfinished ` 


of the newly discovered Zeeman effeot was one of 
his most sensational, although perhaps not one of 
his greatest, achievements. ereas Maxwell had 
generally disregarded the effeota of motion through 
the ether, Lorentz set to work to correlate the 
phenomena observable in systems at rest with 
those of systems in motion . He got so far as to 
show that the two seta of phenomena would be 
the same except for slight differences, impercept- 
ible in practace, such as might be attributed to 
small (second-order) differences in clocks and 
measuring-rods. But this edifice needed for its 
consolidation a theory which ultimately came from 
other hands. 

The aims of the two men were the same, but not 
their methods. Maxwell’s science was an en- 
chanted fairyland in which no one knew what magic 
would happen next. Lorentz’s science was a work- 
shop, in which tools of exquisite precision were 
fashioned with infinite care in view of all the world, 
and turned to their prearranged purposes; one almost 
seemed to see science growing according to plan. 

Lorentz was beloved by all who had the honour 
of knowing him; the present writer can pay 
special tribute to his unfailing kindness and 
patience in discussing problems with men of a 
younger generation who had no conceivable olaims 
on his time. Our admiration for his achievements 
is unbounded, but we will remember him mainly 
88 our genial, kindly, and very human friend. 

J. H. Jzaws. 





THERE is a remarkable unity, for the most part, 
in the work of Lorentz, converging as it does on 
the great purpose, to frame if posible & consistent 
theory of electricity and light and their mutuel 
relations, and to clear up the obscurities inherent 
in these subjects, which are scarcely yet entirely 
dissipated. His studies on thermodynamics and 
radiation and theory may be recognised as all 
&nollary to the main purpose. To survey the 
titles alone of his published papers, in anything like 
& chronological sequence, is to recall the succeasive 
stages in a long endeavour which culminated in 
the theory of electrons and (in & restricted sense) 
of relativity. It is unfortunate from this point 
of view that the issue of his collected papers, begun 
in 1907, has not been continued. It was char- 
acteristic of the writer, though perhaps to be 
regretted on historical grounds, that he could not 
resist the very natural temptation, in a progressive 
subject, to revise and even to rewrite many of 
these by the light of further knowledge and. re- 
flection. It is to be hoped, in the interests of 
solentific history, that the publication will before 
long be continued and completed, as a fitting 
memorial of a great and effective genius. 

The contents of the volume published 

restricted 


show that his interests were not wholly 

to the Prem referred to, absorbing as these 
were. e find, for example, & paper on the 
turbulent flow of water in pipes The theoretical 
work of Reynolds is here presented in a simplified 
form, and a novel attempt is made to find, on 


theoretical grounds, s limiting value of the ' critical 
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velocity.’ The paper was probably the first intro- 
duction of the matter to continental readers. 
We find, again, an elegant mathematical paper on 
viscous motion of fluids, in which a certain 
‘reciprocal theorem ' is used to extend somewhat 
the range of soluble problems. There is also an 
interesting discussion of the Hertzian dynamics, 
which was attractive, no doubt, for the ' geodesic’ 
principle on which it is based. Finally, we may 
mention an elegant article on the olassification of 
crystal forms. 

To British investigators, Lorentz was ever & 
most sympathetic figure. This was due partly to 
his mastery of our language, which made personal 
relations easy, partly to his keen admiration of 
the work of the great English leaders of his time 
(notably Maxwell), and above all to the transparent 
kindliness and charm of his character, with its strict 
integrity, and the engaging candour with which 
he always admitted and even emphasised such 
difficulties as he had not been able to surmount. 

H. LAMB. 


~ "Tug unexpected death of Prof. Lorentz, pre- 
mature not in years but in intelleot, removes from 
the world & gracious figure, that will stand in the 
range of succession of other past leaders—Volta, 
Davy, Ampére, Faraday, Hamilton, Stokes, Helm- 
holtz, Kelvin, Kirchhoff, Maxwell, Rayleigh, 
Boltzmann, Willard Gibbs, Hertz, Poincaré—in the 
dreap of physical ideas, especially on the 
aide of the consolidation of theory. e main 
characteristic which he exhibited, most prominently 
in reoent I has been great rapidity of assimila- 
tion, resulting in conoiseness and olarity of exposi- 
tion, over the field of mathematical physics. 
This has always been a welcome feature to his 
colleagues in Great Britain, brought up, from the 
mode of their education, towards width of outlook. 
He was the ideal leader for an international con- 
gress, for he was the moat learned and rapid of 
contemporary physicists. Of necessity, therefore, 
he took his kanali. from where he could most 
readily find it; and perhaps the work of the great 
originating minds of the British school was not so 
fully before him historically as it has been to their 
. own countrymen—as indeed on occasion he has 
been the first to admit. When one considers his 
fifty years of soientifio activity, absolutely in the 
front rank, the zest and power with whioh in 
recent yeara he has thrown himself into new phases 
of physiea! development, suoh as relativity and 
quanta, often problematical and perplexing to older 
modes of thought, have been most remarkable. 
He has been an outatanding ornament of the Dutch 
school, and of their historic university of Leyden : 
and when one looks around for his peers the name 
of Huygens is apt to rise to mind. 
JOSEPH LARMOR. 








THE concentrated power of the human mind is 
illustrated by the achievements of mathematical 
physicists more decwively than by any other 
pursuit The miracle does not lie in the working 
out of equations, but in the dissection and recogni- 
tion of the essential operations of natural law with 
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such completeness and clarity that the construction 
of equations to represent the intrinsic forces at work 
becomes possible. The deduction of consequences 
then naturally follows, or can be left to time. 

In addition to analytical power, H. A. Lorentz 
had an exceptionally clear perception of the 
essentials of a physical process, and was able to 
state them with novel precision. He had thus the 
rare and enviable power of dealing with elementary 
and familiar facta in such a way as to interest 
advanoed experts; for he could display unexpected 
connexions, and disentangle unforeseen contra- 
dictions, even in subjects which have long been 
taught superficially to first-year students. In 
this illuminating and clarifyin wer he has been 
likened to the late Lord Rayleigh, and the com- 
parison is just. The difference was that Lorentz 
was a professor with worshipful students who took 
down and published some of his lectures, whereas 
Rayleigh had for the most part to range over the 
field of physical science by himself. Both clarified 
everything they touched. The way in whioh 
Lorentz’s work dovetailed into, and often heralded, 
some of the modern developments—a search for 
invariants and the like,—his thorough grasp of the 
knowledge of his time, and his many steps over the 
border into new territory, have been dealt with in 
Nature of Jan. 6, 1023, by a master mind: the 
only defect being that Larmor’s own precursory or 
simultaneous contributions, which enabled him to 
appreciate so quickly the work of Lorentz, have been 
slurred over or ignored in that appreciative article. 

In the past, too much of Lorentz’s work has been 
aig buried in the Archives Ncerlandaises, or 

as been made known only through leoture notes. 
A collection of his papers for Euglish g 
countries would be a great help; they might serve 
to recall attention to the physical bearing of some 
of the recondite speculations and revolutionary 
methods of treatment now in vogue, and help to re- 
establish connexion with much that has gone before. 

Where so much has been done, it may seem 
trivial to piok out a single instance of Lorentz’s 
scientific insight, but I was personally concerned 
in verifying the Zeeman dissection of spectrum 
lines by a magnetio field, at an early (“ Year- 
book of tho Royal Society for 1897,” 98, p. 119), 
and could appreciate the almost contemporaneous 
electron-orbit precessional theory of Lorentz. It 
is well known that he anticipated or predicted a 
number of subsidiary detaila, about polarisation 
and the like, which were forthwith abundantly 
verified by observation. 

I had the pleasure of entertaining Prof. and 
Mme. Lorentz at Edgbaston on the occasion of 
the conferment of an honorary degree, and they 
became our valued friends. With his scientific 
or philosophic outlook I found myself in close 
sympathy. OLIVER Lopax. 





I oaXNOT pretend to write any appreciation of 
Lorentz’s scientific work. I have only known 
him as chairman of a small international body of 
which I am a member, the committee set up by 
the League of Nations to provide the machinery 
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of international co-operation, when required, in 
questions of science, arts, and letters. It is gener- 
ally known as theC.I.C. or Committee of Intellectual 
Co-operation. 

The first chairman was the philosopher Bergson, 
a swift and subtle thinker, a man of i ite 
accomplishments, accustomed to the great world, 
and a speaker of distinguished eloquence, equally 
at home in French and English. en Bergson 
retired, it seemed almost impossible to fill his Pm 
until someone—I have been told it was his pupil 
Einstein—suggested the name of Lorentz He 
was not at the time a member of the committee, 
but as soon as he came among us he impressed all 
his colleagues as the right man He had not the 
brilliance or the diplomatic power of Bergson ; but 
his patience and courtesy, his imperturbable fair- 
mindedness, his transparent simplicity and good- 
will, together with his t scientific eminence 
and his easy command of English, French, and 
German, gave him at once the entire confidence 
and affection of the committee. He had the 
advantage, of course, of coming from a neutral 
country; he had no old enmities to forget, and his 
own devotion to the cause of international appease- 
ment and common sense was so obvious that one 
never spoke of it. It could be taken for granted. 

All the multifarious undertakings of the com- 
mittee come before the chairman, and Lorentz had 
to arrange for the consideration of problems of 
bibliography, of art, and even of law, as well as of 
science proper. He never failed in lucidity and 
never lost jeunes But above all he enabled his 
literary colleagues to understand and appreciate 
the noble simplicity of a great mind genuinely 
devoted to science. GILBERT MUBRAY. 


ALL physicists, young and old, realise and ap- 
preciate the importance of Lorentz’s work. Those 
who are old enough to be his contemporaries, who 
read his papers as they appeared, or rather as they 
were translated, who know the views prevalent 
before they came out and the changes they pro- 
duced, can perhaps realise more easily than the 
younger men the effect of his work and the mag- 
nitude of the influence it has had on the progress 
of science. This feeling will be especially acute in 
those who more than fifty years ago were con- 
vinced of the truth of Maxwell’s theory of light 
and interested in ita development, for Lorentz was 
the first pioneer of Maxwell's theory. 

Lorenta’s first work, a dissertation for the doctor's 
degree in 1875, was an x du Ua of Maxwell's 
theory to the problem of the reflection and refrao- 
tion of light by dielectries and also by metals. 
This, so far as my knowledge goes, was the first 
application of Maxwell’s theory other than those 
made by Maxwell himself. This was followed by 
a still more important paper on the relation 
between the refractive index and the density of 
bodies; this was the first application of Maxwell's 
theory to & medium consisting of discrete molecules 
which could be polarised by electric forces. We 
have in the same connexion his t memoirs, 
“La Théorie électromagnétique de Maxwell et 
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son application aux corps mouvants " (1892) and 
“Versuch einer Theorie der elektrischen und 
optischen Erscheinungen in eee n Korpern " 
(1895), the second of these being the beginning of 
the pu subject of relativity. 

There is no here to discuss Lorentz’a work 
in any detail, it covered so much ground and his 
papers throw so much light on the state of scientific 
pa when they were written that an edition 
of collected papers, which it is to be hoped will 
be one of the ways in whioh his memory will be 
commemorated, would supply invaluable material 
for the history of physics during the past half- 
century. 

Lorentz’s services to science were not confined 
to his own researohes; he was an admirable 
expositor ın many languages. Those who heard 
him give in 1923 the Rede Lecture in Cambridge 
on Max well'a electromagnetic theory will remember 
that without any notes he spoke for an hour in 
perfect English, never heeitating for a word. In 
addition to expressing his own ideas clearly, he 
was remarkably quick at understanding the ideas 
of other ple, and often, though he might not 
agree with them, put them more clearly than their 
author. These qualities, combined with unfailing 
courtesy and kindlineas, made him unrivalled as 
the chairman at a scientific conference. He was, 
I should think, the moat cosmopolitan man of 
science that ever lived. He travelled widely in 
many countries, and there can be but few univer- 
sities either in the Old World or the New in whioh 
he had not lectured and inspired and encouraged 
both teachers and students, and stimulated them 
to undertake further investigations. Besides his 
own researches, great as these are, science owes 
to him many others of which he was directly or 
indirectly the begetter. J. J. THOMSON. 











Tur news of Prof. Lorentz’s death will be heard 
with deep regret by many friends in England and 
Scotland who had come under the influence of his 
remarkable personal charm, and admired him for 
his grace, sincerity, and kindliness, no less than for 
his great scientific achievements. 

Lorentz’s fame -will, I think, aie rest 
chiefly on his electron-theory and all that followed 
from it. The essential characteristics of this theory 
were that all electric, magnetic, and optical phen- 
omena were supposed to be due to the presence 
or motion of indixidugl electric charges, constitut- 
ing the link between ponderable matter on one 
hand, and the ether on the other. Matter and 
ether were supposed not to mteract directly, and 
to be capable of influencing each other only through 
the mediation of electrons : moreover, the electrons 
were assumed not to interact directly (as they had 
been supposed to do in the older electron-theories), 
and to be capable of influencing each other only 
through the mediation of the ether. The ether 
itself was conceived to be at reat everywhere and 
at all times, whereas in the earlier theories it had 
been regarded as entangled with the particles of 
bodies, and carried along with these when they 
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move: Lorentz’s ether was, in fact, merely space 
endowed with ceftain properties. The general 
plan of the investigation was to reduce all the 
complicated cases of electric and magnetic action, 
e.g. the properties of dielectrics, metallic conduc- 
tion, metallic reflection, the Hall effect, eto., to 





one simple and fundamental case, in which the. 


fleld contained only free ether with electrons at 
rest or moving in it. 

The theory was remarkably successful, unifying 
and simplifying everything, and, m particular, 
ee the electromagnetic equations with 
Fresnel’s law of the propagation of light in moving 
bodies. But it was, in ita original form, incompetent 
to explain the negative result of the Michelson- 
Morley experiment: to meet this difficulty, the 
additional thesis of the Fitzgerald contraction 
was adopted in 1892: and in 1895 Lorentz made 
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another advance on the road to relativity by 
introducing the idea of ‘local time.’ Larmor in 
1900 extended the analysis so as to include small 
quantities of the second order, and thereby dis- 
covered the connexion of Lorentz’s theory of local 
time with FitzGerald’s contraction: and in 1903 
Lorentz went further still and obtained the exact 
transformation which is known by his name and 
is the basis of the theory of special relativity. 
The principle of relativity iteelf was first clearly 
enunciated in the following year by Lorentz and 
Poincaré, especially in the latter’s address delivered 
in September 1904 before the International Congress 
of Arta and Science at St. Louis. To the subsequent 
development of the subject Lorentz made important 
contributions, though perhaps none so epooh- 
making as his Mw ME sr of the period 1892- 
1904. E. T. WHITTAKER. 








News and Views. 


Tua Bill for the Stabilisation of Easter was ad- 
vanced a stage in the House of Commons on Feb. 17, 
when, on the motion of Captain Bourne, seconded by 
Mr. Withers, it was read a second time. Following 
the suggestion of the League of Nations special 
committee of inquiry, the proposed date for Easter is 
the Sunday after the second Saturday in Apri, the 
purpose of fhis provision being (1) to make the 
festival coincide as nearly as poasible with what 
appears to be the actual date of the event oom- 
rnemorated, and (2) to avoid the clashing of Passion 
Sunday with the Feast of the Annunciation (as 
actually happens this year when Easter falls on the 
second Sunday). Some of the speakers opposing the 
Bill urged that meteorological conditions are apt to 
be unfavourable at the period named, but such objec- 
tions must be completely outweighed by & considera- 
tion of the historical grounds on which the proposed 
date has bean chosen and the fact that Easter is a 
festival for all countries. A point which emerged 
clearly in the course of the debate is that the pro- 
moters of the Bill have no desire to override the 
ecclesiastical authorities. The Bul itself provides that 
it shall not come into operation without an order in 
Council, 80 as to give an opportunity for arrangement 
with the Churches, and the Home Secretary, in sup- 
porting the Bill, remarked that ita promoters were 
willing to strengthen this safeguard by inserting a 
farther clause under which such an order shall not 
be made without & resolution by Parliament in its 
favour. The Bill was actually a response to the 
desire of the eoclemastical authorities for assurance 
that the stabilisation of the festival is demanded, and 
the Home Secretary said that its acceptance would 
be regarded as an instruction to get to work on the 
requisite negotiations. Sir H. Slesser, who had moved 
the rejection of the Bill, then withdrew his motion. 


As regards the meteorological side to the problem 
of choosing the beat period for a flxed Easter in 
April, statistics show that there is a slight general 
tendenoy over Great Britain as a whole for more rain 
to fall as the month growa older. This is due, no 
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doubt, to the fact that the heating effect of the sun, 
and consequently the average temperature of the 
lower layers of the atmosphere during tbe middle of 
the day, is increasing rather rapidly, in consequence 
of which convectional rain of the type of the thunder 
shower becomes more common. This tendency is, 
however, too small to be of much practical importance. 
Some meteorologists believe that a sudden set-back 
of temperature is particularly liable to take place at 
certain fixed times in the spring and early summer, 
but even if this belief can be justified stetistically—a 
matter of some doubt—the regularity of recurrence 
of these set-backs is not sufficient for the effect to be 
worth taking into account. That abrupt changes 
from summer warmth to winter cold do take place in 
most years at least once between the beginning of 
April and the end of May, is a matter of common 
knowledge, but it seems probable that this effect is 
associated with a marked annual variation in the 
frequency of occurrence of anticyclones over Green- 
land., The northerly or north-easterly winds that 
bring the cold weather normally deecend to temperate 
latitudes along the eastern margins of such anti- 
cyclones ; the maximum frequency is reached in May, 
and although a gradual increase takes place in the 
courge of April, which gives the early part of the 
month some slight advantage, this is more than out- 
weighed later by the greatly increased length of the 
day, ‘and by the fact that not only does the earth 
then receive more heat and light from the sun, but 
also a higher proportion of the ultra-violet radiation, 
without which no holiday can be regarded as ideal 
from the point of view of health. 


Tum Galton Lecture delivered on the anniversary 
of Sir Francis Galton’s birthday is an annual feature 
of the Eugenics Society, The lectuter this year was 
Dr. C. J. Bond, of Leicester, who chose as his subject 
“ The Distribution of Natural Capacity in the Popula- 
tion and the Need for a National Stocktaking.” 
Though it cannot be said that Dr. Bond introduced 
his audience to any new ideas, yet he gave forceful 
expression to several well-established ones at present 
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too much neglected. He pomted out that in all 
societies aristocracies tend to die out, and that the 
great reservoir of vigour from which the hfe of the 
nation is recruited 18 to be found in the middle class. 
Since this class consists of those who by their energy 
and perseveranoe have raised themselves to a position 
of financial independence, and since in the last resort 
the hfe of the nation reste on the daring and enter- 
prise of its citizens, this ia what might be deduced 
from a priori consideration. The younger sona of 
middle-class families who go abroad on errands of 
commercial enterprige or colonial government are the 
legitimate successors of the merchant adventurers of 
Queen Elizabeth’s time, who, although they used more 
questionable methods for the promotion of British 
trade, were the real founders of the British Empire. 
Dr. Bond pointed out, however, that the middle clase 
ig losing 1ts reproductive capacity, and he attributed 
this chiefly to the practice of voluntary birth-control. 
The motive inducing this practice is largely the desire 
to avoid being crushed by the taxation levied on them 
to supply the needs of what Dr. Bond called the de- 
generate class—the cancer-cella of the social organism 
who reproduce reckleasly without any thought of the 
morrow, and propagate stupidity and laziness from 
generation to generation. Dr. Bond's remedy is to 
give free knowledge of the means of birth-control to 
all who desire it, and if this is meffective he boldly 
advocates the ultimate sterilisation of the thriftless. 
Though Dr. Bond's views may be unpopular in a 
sentimental age, the nation which neglecta them 18 
doomed to decline and degeneracy. 


Dr. Bowp's plea for a 'stock-taking' or mental 
and physical measurement of the population, intro- 
duced more questionable considerations. The ultu- 
mate test of the fitneas to survive which Nature 
applies to the citizen is his ability to maintain himself 
under existing conditions—in ultimate analysis, fitness 
ig economic fitness. Leaving aside the pathological 
cases of the victims of hereditary disease or mental 
weakness, who only constitute at the worst a small 
percentage of the community, it seems to us impossible 
to devise an arbitrary test which shall separate the 
fit from the unfit. 
have proved disappointing in practice: often those 
whose response to these tests indicates a low mental 
age, prove better able to maintain themselves in the 
struggle for life than their supposedly better intel- 
lectually equipped brethren.  Differenoes of physical 
development may be partly due to ' inborn characters,’ 
but we are constantly receiving shocks in discovering 
that what were considered to be hereditary defects 
are really due to the handing on from generation to 
generation of bad diet and bad air. Dr. Bond rightly 
compared the aberrancies of human population to the 
'sports' in domestic animals. He did not reflect, 
however, that ‘sports,’ although hereditary, must 
owe their origin to definite onuses, and that the 
evidence before us justifles the belief that when these 
causes cease to operate the ‘sport ' ultimately reverts 
to the wild type. "The ultimate cause of many of the 
physical defects in the population of England is over- 
crowding, due to over-population. When this is 
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remedied such defects will disappear, if not entirely 
1n one generation, at any rate in two or three. 


Pror. Hues 8. TAYLOR, of Princeton Univeraity, 
has been awarded the Nichols medal for 1928 by the 
New York Section of the American Chemical Society. 
The meas, awarded for “the research published 
during the current year which in the opinion of the 
jury is most original and stımulatıve to further re- 
search,” will be made to Prof. Taylor at a gathering 
of American chemists in Rumford Hall, 50 East 41st 
Street, on Mar. 9, when he will deliver an address on 
“ Catalysis as an Inspiration of Fundamental Re- 
search." Prof. Taylor, who 1s widely known for his 
studies in catalysis, holds the David B. Jones research 
professorship of chemistry in Princeton, a chair 
founded last year by Miss Gwenathlyn Jones, of 
Chicago, ın memory of her father, David B. Jones, 
and as part of the newly organised endowment for 
scientific research in Princeton. Prof. Taylor is 
English by birth and was educated at the University 
of Liverpool, and at the Nobel Institute, Stockholm, 
under Arrhenius, where he made his firat mvestiga- 
tions on catalysis, and at the Technische Hochschule 
at Hanover, where he carried out investigations 
with Prof. Max Bodenstein on photo-chemistry 
and reactions produced by the a-particles from 
radium. Prof. Taylor went to Princeton early in 
1914 as instructor in physical chemistry and was 
made assistant professor in 1915. During the War 
he was employed on munition work by the Govern- 
ment of Great Britain on problems relating to the 
fixation of atmospheric nitrogen for use in explosives. 


Ow his return to Princeton in 1919, Prof. Taylor 
initiated a wide programme of research on the 
physical and chemical properties of the catalytic 
materials used in auch important catalytic industries 
as ammonia synthesis, the hardening of oils to 
produce edible fate, and the more recent industrial 
synthesis of wood aloohol or methanol. This work 
led to the formulation, in the Journal of Physical 
Chemisiry, in 1925, of a theory of the catalytio surface 
which i$» now accepted generally by students of 
catalysis. In attempting to explain the acceleration 
of chemical processes occurring at such surfaces, it 
was postulated that the reacting elements might 
exist on the surface of catalysta in the atomio con- 
dition. This was demonstrated experimentally and 
led to a study of the properties of free atomic 
hydrogen. In this work new methods of producing 
hydrogen peroxide and formaldehyde were worked 
out, the industrial applications of which are being 
studied in the United States and in Germany. 
During the last two years Prof. Taylor has been 
chairman of the Central Petroleum Committee of the 
U.8. National Research Counoi, in which capacity 
he has charge of the allocation of grants from the 
600,000 dollar fund created by gifts from John D. 
Rockefeller, sen., and the Universal Oil Products 
Company for the promotion of fundamental research 
in the physics, chemistry, and geology of petroleum. 
In this connexion he has recently devoted considerable 
attention to the soientific problems involved in the 
conservation of gas and oil in the recovery of oil. 
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Prof. Taylor is the author, with Dr. E. K. Rideal, of 
“ Catalymis in Theory and Practice,” the editor and 
part author of a “ Treatise on Physical Chemistry," and 
has written monographs on “ Industrial Hydrogen ” 
and on “Fuel Production and Utilisation.” 


Wioxex FEN, half-way between Ely and Newmarket, 
promises to become one of the most interesting of 
the reserve held under the National Trust for Places 
of Historio Interest or Natural Beauty. The history 
of old England lies in its sedge beds and is embedded 
in ite peat, and the old story since the days when the 
walrus sported in the sea which covered the Fen area, 
lies, complete and untempered with by the hand of 
man, awaiting the unfolding of the naturalist. In 
& pemphlet which accompanies a new part of the 
“Natural History of Wicken Fen," Prof. Stanley 
Gardiner shows how circumstances have conspired 
to retain this aboriginal inlier in the midst of an area 
which man haa interfered with, at latest since the 
Romans began to drain the marsh. A very large 
area of the marsh has been recovered, but, because 
of its position as an area for drainage concentration, 
Wicken Fen has not only never been cultivated, but 
alao has never been deliberately drained. 80 that, if 
ita peat layers retain the relics of succeasive faunas of 
prehistoric times, the Fen itself retains, so far as may 
be, the original fen fauna of earliest historic England. 
It may be said that similar native areas are to be found 
jn the wilds of the Scottish Highlands. But there is 
a vital difference: Soottish and other moorland 
marshes are saturated with acid waters which breed 
their own special flora and fauna ; Wicken, peculiar 
in possessing alkaline water, stands at the opposite 
pole as regards the composition of ita plant and animal 
life. For this reason alone, it is worthy of preserva- 
tion and investigation ; but when it is added that it 
contains the relics of an old flora and fauna now 
rapidly disappearing, and that it offers almost the 
only opportunity of interpreting the changes which 
the centuries have wrought in the fen assemblages 
which predominated over & large part of ancient 
England, the need for preserving it intact for present 
and future generations becomes insistent. 





UNFORTUNATELY, this keeping intact is not so easy 
of accomplishment at Wicken as in many another 
reserve. The sedge, under the deliberate croppirig of 
centuries for the thatch of houses, grows so strongly 
that if left uncut it forms a tangle impenetrable to 
the delicate bills of wading birds, which nest in 
summer and resort in multitudes to the marsh in 
winter. Brushwood, which has conquered much of 
the surrounding land and has there reduced the fauna 
from about 6000 to leas than 2000 species, gradually 
intrudes and bas to be uprooted. Gunmen hire 
adjoming areas, and, like the professional collectors 
of rare insects and rare birds and their eggs, regard 
the abundance of preserved creatures as a godsend, 
and make the most of opportunities they have done 
nothing to create. Watchers must be hired to keep 
them at bay, an expensive item, which would be 
reduced if the outlying areas abutting on or penetrat- 
ing into the reserve—and some are already dereliot — 
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could be purchased as they come into the market. 
The recurring annual upkeep and the need for non- 
recurring expenditure in purchasing such desirable 
extensions, cannot be met by the funds at the disposal 
of the local committee. We understand that the 
National Trust is at the present moment issuing an 
appeal for such sums as would make Wicken Fen a 
permanent and worthy acquisition for the nation 
and an inestimable boon to the naturalist and the 
scientific student of ecology and of the history of 
England’s fauna and flora. Most heartily we com- 
mend to the attention and generosity of our readers 
this appeal, copies of which may be obtained from 
the secretary of the Trust, 7 Buckingham Palace 

Gardens, London, 8.W.1. $ 


A SECOND annual report upon *“' Bird Sanctuaries 
in Royal Parks in Scotland,” by the Committee 
appointed by Viscount Peel, has just been issued by 
H.M. Stationery Office (Price 6d. net). It shows how 
effective, even in the course of a couple of years, may. 
be the planting of suitable cover and food plants and 
the protection of an area in inducing the presence of 
additional species of birds. At Duddingston Loch, 
within the precincts of Edinburgh, twelve additional 
species nested during the summer of 1927, and five 
birds, not before recorded, visited the sanctuary, 
including & goldfinch, attracted by teazle which had 
been planted during the spring. It is now considered 
that sufficient additional cover has been provided. 
The population of this interesting area, which is 
particularly favoured by hosts of ummigrant ducks 
during the autumn and winter, now numbers 89 
nesting species, 33 regular visitors, and 23 casual 
visitors. The Committee has wisely enlisted the 
co-operation of local naturalista by appointing 
several recognised drnithologists as official observers. 
Further, in order that a scientific study of the nter- 
relationships of plant and animal life, and of the 
changes in fauna and flora brought about through 
the reversion of the sanctuary to a state of Nature, 
may be made, the Committee has in addition insti- 
tuted a botanical and entomological survey of the 
area. In this it is fortunate to have enlisted the help 
of the officers of the Royal Botanic Garden, Edin- 
burgh, and a summary of a detailed report on '' The 
Plant Life of Duddingston Loch,” by Mr. J. R. 
Matthews and Mr. G. Taylor, is appended to the 
Report. 

IN a further lecture ‘‘ From Faraday's Note Books" 
at the Royal Institution on Feb. 16, Sir William 
Bragg stated that Faraday’s work on gold films and gold 
suspensions is one of the fundamental researches of 
the subject. He chose the subject for his Bakerian 
Lecture before the Royal Society in 1857; and few 
Royal Society papers have been more widely read 
and quoted. Curiously enough, his first inquiries 
were made without any oonsideration of the rich 
system of gold colours; and of course with no idea 
of the ultimate importance of his work to colloid 
chemistry. He wished to enter the field of research 
opened up by the then recent discoveries belonging 





to the undulatory theory of light. He thought that 
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if he could investigate the action upon light of 
particles or films which were so small or so thin that 
several of them could be contained in the length of a 
wave of light, then some special phenomenon might 
be found which would help him to extend the new 
theory. His thoughts turned towards the use of gold 
leaf; and he arranged for a visit to his friend Mr. 
Warren de la Rue, the well-known printer, who was 
the fortunate Possessor of a fine microscope ; and on 
Jan. 27, 1856, they “had a good evening together.” 
This was the beginning of several months of hard 
work. His laboratory notes fill hundreds of pages ; 
and hundreds of the specimens which he made still 
remain at the Royal Institution, carefully arranged 
and indexed. The problem opened out in unexpected 
. directions. He was never able to co-ordinate com- 

pletely all the extraordinary observations which he 
made; nor indeed has modern theory been able to 
complete the task with all satisfaction. It did not 
throw much light on the undulatory theory, but it 
has been invaluable to the colloid chemist engaged in 
an attempt to unravel the mysteries of one of the 
most complex, fascinating, and important of all the 
sciences. 


Tas publication of the first number of Afrtca, the 
journal of the International Institute of African 
Languages and Cultures, will afford a wider publio 
an opportunity of appreciating the importance of this 
movement for placing African studies on & broader 
basis. In presant conditions, political and other, 
international co-operation and co-ordination are 
esential in the solution of the many-sided. problema 
presented by Africa. This is as true in the fleld of 
purely scientiflo research as it is in the domain of 
the practical problem of administration. Mr. Driberg, 
for example, in this number, in discuseing primitive 
law in eastern Africa, emphasises the danger of 
generalisation from date which extended observation 
may show to be sporadio only, and perhape even 
restricted to'a certain area. The suocem of the 
Institute and the measure ef support it may expect 
will depend upon the extent to which it is able to 
promote investigation on these lines, otherwise it 
merely enters into competition with existing organisa- 
tions which deal with African studies. Ita aims, as 
formulated here by Sir Frederiak (now Lord) Lugard, 
are admirable, especially in so far as attention is to 
be given to the practical bearing of research on 
economic and administrative questions. Excellent 
as is the first number of Africa, however, it cannot 
be said that all the papera are of the type which 
might most usefully be published by the Institute; 
but Mr. Driberg’s paper already mentioned, and 
Capt. Reattray’s article on “Anthropology and 
Christian Missions,’ are very much to the point. 


ImvrrATIONS are to be sent out shortly for the next 
meeting of the International Astronomical Union, to 
be held at Leyden on July 5-13 of this year, together 
with the provisional programme of the meeting. The 
president of the Union 1s making use of hia statutory 
prerogative to invite persons belonging to nations 
that have not yet joined the Union, and rt is expected 
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with certainty that many of these will accept the 
invitation. The Leyden meeting of the Union will 
thus be the first of the congreases of the unions founded 
under the auspices of the International Research 
Council, that will be completely international m 
character and in which representatives of science 
belonging to countries that stood on opposite sides 
during the War will meet in a spirit of international 
brotherhood. ] 


In all flelds of biology the importance of accurate 
measurements and quantitative data is being in- 
creasingly realised. Much work is not infrequently 
rendered useleas, or at least much leas useful than it 
might be, through neglect of simple precautions in 
the making, recording, analysis or presentation of 
such data. A committee of Section D (Zoology) of 
the British Association has concerned itself with these 
matters, and has issued a valuable report in which 
important recommendations are made. The com- 
mittee found that the satisfactory presentation of 
statistical data ia often impaired by the reluctance of 
editors to print extensive numerical date in full, and 
negotiated for the establishment of centrally placed 
archives for the reception of original data too extensive 
for complete publication. The Natural History 
Museum at South Kensington and the Royal Society 
of Edinburgh have both agreed to undertake this 
function. The data thus deposited in these archives 
will be available to students, and in this sense will 
have secured effective publication. 


Tx leaflet which has been issued by this Committee 
consists of a foreword illustrating the needg of bio- 
logical work, followed by sections on (a) the planning 
and execution of research by metrical methods, (b) 
the methods of compact presentation of date and the 
recognised methods by which it can be adequately 
summarised, (c) the. interpretation of statistical 
results and testa of significance, and (d) detailed 
references to text-books on'the several types of teats 
generally required. The leaflet will be of the greatest 
possible service to biological workers, and' should go 
far towards securing uniformity in the compilation 
and presentation of statistical date. It deserves to 
be widely known among workers in thig fleld of 
biology. - 


Bome new picture postcards have been placed on 
sale at the Royal Botanic Gardens, Kew. The most 
interesting ıs probably a view of the Ins Garden, in 
natural colours, showing the beds of Iris 1n full bloom. 
Other pictures include Angraecum seequipedala, an 
orchid which has a neotery up to lj feet in length: 
Dendrobium thyrsiflorum: Prunus Lannesiana. There 
is & set of aix pictures in colour, representing several 
kinds of brilliantly coloured water-fowl which mhabit 
the neighbourhood of the pond; also a set of seven 
black-and-white cards showing some of the orne- 
mental geese which are to be found near the lake. 
This set includes & picture of “ Joey," the handsome 
Stanley crane which must be familiar to most visitors 
during the summer months. The prices are 6d. for 
& seb of seven black-and-white cards, and ls. for a 
set of six coloured cards with descriptive leaflet. 


D 
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A very interesting feature of Section K at the 
Leeds meeting of the British Association in September 
last was Dr. -Lotsy’s demonstration of wild hybrids 
from various parte of the world, which attracted so 
much attention that it had to be twice repeated. 
The importance of such investigations, especially in 
relation to Dr. Lotay’s well-known views on the rôle 
of hybridisation m evolution, is 80 obvious as to require 
no special emphasis, and Dr. Lotsy is to be congratu- 
lated on the accumulation of & wealth of highly 
interesting material. Starting with coloured drawings 
illustrating the wide diversity in the second generation 
of crosses made in his own experimental garden be- 
tween two varieties of pumpkins and between Trago- 
pogon praiensisand T. porrifolsusrespectively, Dr. Lotey 
proceeded to demonstrate the occurrence of similar 
hybrid swarmsin Nature. In the first place, he showed 
a series of coloured drawmgs of segregates from the 
spontaneous croes Primula aurioula x P. visoosa, found 
on the Weisshorn near Arosa, and prepared by their 
discoverer, Dr. Knoll. As an American example he 
demonstrated the wide range within certain species 
of Opuntia observed by him around Tucson in Arizona 
in connexion with Dr. MacDougal’s investigations on 
artificial Opuntia-hybrids. 





Many of the examples used in Dr. Lotry's demon- 
stration were obtained in New Zealand, partly by Dr. 
Lotsy himself during three months’ exploration of both 
islands under the invaluable guidance of Dr.L.Cockayne, 
the pioneer in this field in New Zealand, and partly 
by Dr. H. H. Allan, of Fielding, and Meeers. A. W. 
Thomson, J. Scott Thomson, and G. Simpson, of 
Dunedin. Even & three weeks’ stay in Australia 
afforded some interesting cases, thanks to the help 
of Profs. Lawson and Osborn, aB well as of Messrs. 
8. L. Keasel and C. A. Gardner, of the Forestry Depart- 
ment, and of Mr. W. H. Carne, of the Department of 
Agriculture, Perth. Finally, Dr. Lotsy showed a fine 
collection pf coloured drawings by Dr. Goddyn, both 
of plant hybrids and of hybrids between different 
human races, from South Africa. In obtaming these 
he was materially assisted by Prof. Schdnland, Dr. 
Marloth, and Mr. Dyer, of the Botanical Suryey. In 
concluding, Dr. Lotay expressed his great indebtedness 
to the many who sasisted him in the search for wild 
hybrids, either directly or by extending hospitality 
to himself and his party, and also to the governments 
of the three Dominions who matenally aided his 
investigations by providing free railway passes and 
other - facilities. 


Maxy of us who scan the posters of the Empire 
Marketing Board may be inolined to ask whether, and 
to what extent, the Board is assistmg the British 
agriculturist to extend his markete. These and 
other questions are answered in a pamphlet, “ The 
Empire Marketing Board and the Home Producer,” 
which will be sent free to any inquirer by the Board 
on application to ite offices, 2 Queen Anne’s Gate 
Buildings, Dartmouth -Street, London, 8.W.1. In 
this pamphlet the Board outlines briefly the methods 
by which, directly or indirectly, it has given real 
help to the British farmer, as distinot from the Colonial 
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&grioulturist. Its posters have advocated “home 
buying first ” ; grants have been-made to the Ministry 
of Agriculture to enable the Ministry to conduct 
investigations into improved methods of packing, 
grading, and marketing produce (some of these, no 
doubt, based on the best experience of the Colonial 
producer); while the Ministry of Agriculture has, in 
turn, made subétential grantas to various fruit growers’ 
associations and agricultural research departments. 
Grants have also been made direct by the Empire 
Marketing Board to the Scottash National Milk and 
Health Association to enable the latter to carry out 
large-scale experiments on the feeding of school 
children in,various Scottish centres upon milk, and 
to increase the consumption of milk in Scotland, while 
in Northern Ireland it is co-operating in investiga- 
tions into the marketing of Northern Ireland butter 
and eggs. The Board is also now issuing a series of 
Weekly Fruit Intelligence News, to keep the British 
consumer up-to-date in the matter of supplies from 
the Colonies. Any one further interested in the work 
of the Board is recommended to obtain a free copy of 
the first report, “A Year’s Progress,” which gives 
fuller details of grante made and the research and other 
work to be covered by such granta. 


THR annual Congres of The South-Eastern Union 
of Scientific Societies will be held at Rochester on 
June 6-9 inclusive, under the presidency of Sir Martin 
Conway. 

Ms. W. H. Wziezr, of the Lick Observatory, has 
been appointed George Darwin lecturer for 1928 of 
the Royal Astronomical Society. The lecture will be 
delivered in June, and will probably deal with the 
photography of the planeta with different oolour 
filters. 

Sin Joszrx Txomson will deliver the thirteenth 
Guthrie Lecture of the Physical Society, taking as 
his subject '' Electrodeleas Discharge through Gases.” 
The lecture will be given on Friday, Mar. 9, at the 
Imperial. College of Science and Technology, South 
Kensington, commencing at 5 o’clock. No tickets 
are required. 

A PROVISIONAL programme has been issued of the 
summer meeting of the Institution of Electrical 
Engineers, to be held in Norway on June 9-24. The 

meeting will take the form of a tour, including Bergen, 
Dale, Ende and Ulvik, Odda, Voes, Oslo, and Gothen- 
burg, where power stations, nitrate and other works 
will be visited. 


Ar the annual general meeting of the Quekett 
Microscopical Club on Feb. 4 the following were 
elected officers for the ensuing year: President, Dr. 
W. T. Calman; Vics- Presidents, Mr. C. D. Soar, 
Mr. D. J. Boourfleld, Sır David Prain, Dr. C. Tierney ; 
Hon Treasurer, Mr. F. J. Perks; Hon. Secreiary, 
Mr. W. 8. Warton; Hon. Reporter, Mr. A. Morley 
Jones; Hon. Librarian, Mr..C. 8. Todd; Hon. 
Curaior, Mr. C. J. Bidwell; Hon. Edüor, Mr. W. 8. 
Warton. 

Tas Society of Chemical Industry was first estab- 
lished at Merseyside, and an interesting account by 
Dr. A. Holt of the development of chemical industries 
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in Liverpool and the neighbouring districts is con- 
tained in its Transactions dated Dec. 2. Rather 
more than one hundred years ago, this part of Great 
Britain was chiefly given over to agriculture, but with 
the provision of cheap transport facilities its character 
has changed, until now almost every industry in which 
chemistry plays a part, from metallurgy to the manu- 
facture of artificial silk, is carried on there. A 
summary is given of the progress of each separate 
industry. 

A NEW catalogue (No. 301) has just reached us 
from Messrs. W. Heffer and Sons, Ltd., Cambridge. 
Tt deals with nearly 2400 second-hand works on 
mathematica, physics, astronomy, chemistry, chemical 
technology, metallurgy, dictionaries, and books of 
reference. It can be obtained free upon application 
to the publishers. 


Messrs. Dulau and Co, Ltd , announce-the forth- 
coming publication by them of “ Index Londinensis," 
containing illustrations of flowering planta, ferns, and 
fern allies, being an emended and enlarged edition, 
continued up to the end of the year 1920, of Pritzel’s 
Alphabetical Register of representations of flowering 
plants and ferns. The work has been compiled by 
Dr. O. Stapf, and will comprise six volumes and be 
completed by 1930. 





APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—A lecturer 
in mathematics at University College, Dundee—The 
Secretary and Registrar, The University, St. Andrews 
(Mar. 2). An assistant pathologist and research 
fellow in the pathological department of the Hospital 
for Sick Children, Great Ormond Street—The Secre- 
tary, Hospital for Sick Children, Great Ormond Street. 
W.C.1 (Mar. 5). Teachers of mathematics and of 
science at the new boys’ secondary school, Heaton, 
Newcastle-upon-Tyne—The Director of Education, 
Education Office, Northumberland Road, Newoastle- 
upon-Tyne (Mar. 10). A biologist at the Dove Marine 
Laboratory, Cullercoata—The Registrar, Armstrong 
College, Newoastle-upon-Tyne (Mar. 17). A senior 
lecturer in physiology in the University of the 
Witwatersrand, Johannesburg—The Secretary, Office 
of the High Commissioner for the Union of South 
Africa, Trafalgar Square, W.C.2 (April 18). A lecturer 
in mathematics at the University College of Hull— 
The Sooretary, University College, Hull. A whole- 
time worker in the research department of 8t. George's 
Hospital Medical School—The Dean, St. George's 
Hospital Medical School, Hyde Park Corner, 8.W.1. 
A lecture assistant in physical chemistry in the 
University of Bristol —The Registrar, The Unrversity, 
Bristol. 


Our Astronomical Column. 


Has SIRIUS CHANGED COLOUR ?—Much has been 
written on this question in recent years. Prof. T. J. J. 
See, in a Sondernummer of vol. 229 of Asir. Nach., 
collected & large amount of evidence from classical 
sources which certainly appeared on the face of ıb to 
establish that Sirius was ed with orbs of undoubted 
redness like Antares. The a priori improbabilty of 
such a change in 2000 years is so great that most 
astronomers seek some way of escape from this con- 
clusion. Sirius can be seen closer to the horizon than 
most stars, and in that position it is truly said that it 
“ altera hue, and bickers into red and yellow." In 
Egypt ally, where the heliacal rising of Sirius 
was watched for as a sign of the rising of the Nile, 
it must often have been observed near the horizon. 

E. Dittrich, in Astr. Nach.,'No. 5542, examines an 
Asayrian tablet of the epoch 885 to 860 3.c., in which 
Sirus (Keksidi) is described as ‘‘ red as copper,” and 
gives reasons for concluding that this relers to the 
time when Sirius rose at the beginning of the night, 
and that its rising at that time would be the occasion 
of special observations. He alludes to the fact that 
Sirius is now olassed as a dwarf, though one of the 
brightest of the dwarfs; this increases the number 
of etages through which it must have passed since 
it was & red giant. 


ANALYSIS OF CEPHEID VaRIABLES.—W, Zamewitsch 
contributes a paper on this subject to Astr. Nach., 
No. 5634. He notes that many of these variables 
show periodic changes both in their periods and in 
the form of the light-curves. These can be represented 
analytically by series of sine terms. He considers 
that a physical explanation is afforded by Jeans’s 
suggestion that these stars have split into two orba 
at a date that is recent the standards of cosmogony) 
and that the period of rotation is not equal to that 
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of pulsation. The iod of rotation would tend to 
lengthen owing to tidal friotion ; on the other hand, 
“increasing density would shorten the period of pulsa- 
tion. The two stars RW Draconis and XZ Cygni are 
mentioned as thoes that have been most carefully 
studied : the results, so far as they go at present, 
are considered to support Jeans’s theory. 


PERIODIC VARIATIONS IN TERRESTRIAL MaaNEriaa. 
—In Geofysiske Publikasjoner, vol. 5, No. 8, K, F. 
Wasgerfall discusses the presence of periodic variationg 
in magnetic data obtained from the polar station at 
Gisahavn, which was occupied by undsen from 

ov. 1903 until June 1906. The geographical co- 
ordinates of this station, situated near the tio 
pole, are Lat. 68° 37’ N., and Long. 95° 55’ W. The 
data used in the discussion are daily means of 
horizontal force derived from photographic cemistate ; 
temperature records for Gjgahavn and Oslo, and 
Wolfer's sunspot numbers for the same interval, are 
also used for comparative study. On analysis of the 
data, the author finds indications of various 10ds 
ranging from 3 3 days to 70 days. The distribution 
of sunspots in longitude 18 examined in some detail. 
and suggestions are offered to account for a relation- 
ship between the indicated periods in the magnetic 
and temperature records and the state of solar 
activity at the time. The resulta obtained from so 
very limited a series of observations are naturally 
open to much criticism in spite of the value of records 
from high latitude stations. The only consistent 
periods found in magnetic data which are of general 
acceptance as b related to the sun's activity are 
(1) the 11-year cycle of the ts and allied solar 
phenomena, and (2) a period of about 274 days, which 
co nds to the sun's synodio rotation as given by 
the sunspot latitudes. 
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Research Items. 


THe Mattress Cant-Rors.—In Afan for February, 
Miss M. A. Murray discusses, with a number of illus- 
trations, the possible origin and purpose of the so- 
called cart-rute of Malta. These cart-ruts are dis- 
appearing, but & series of air photographs, to be the 
baa of a complete map, is now being pre by 
Prof. Zammit and Commodore Clark Hall. As 
regards their origin, ıt is clear that they are not the 
well-known natural parallel fissures which occur in 
limestone, for they curve, and are equidistant through- 
out their length, the ga bemg a little greater than 
that of a tese cart. e depth is not great, being 
about a foot. The Greeks appear to have cut similar 
ruts to facilitate the passage of carts over rough 

und, but the curves for passing do not occur in 
alta. There ıs a network of the ruts all over the 
gland, and short lengths are frequent in connexion 
with megalithic monumenta. This ia an indication 
of age, which 1s also supported by the fact that they 
were made when the oonfiguration of the island was 
different. One at St. George’s Bay was evidentl 
made across a gulley now covered 4 the sea, as it 
appears on both sides of the bay. Tracks also lead 
to the edge of cliffa, where they end abruptly. A 
tradition says that the tracks were made for a boat 
which went on wheels It is possible that they are 
art of a road system which was superseded by the 
oman roads. . 


New Deep Sea FisHes.—Among the collections of 
the third oceanographic expedition of the Pawnee 
were 32 specimens oF the deep sea fishes of the sub- 
order Ceratioidea, which are described by Mr. A. E. 
Parr in the Bulletin of the Bingham Oceanographic 
Collection, vol. 8, Art. 1, August 1927. The collection 
was composed of eighteen species, eleven of which are 

ed as new to acience. So little is known of the 
developmental stages of theeo deep sea anglors that 
the author makes a point of recording a number of 
different body measurements for each specimen. The 
commonest species was ifelanocetus Afurray:1 Günther, 
of which there were ten specimens. covering a wide 
range of size, the smallest being 17 mm. in total 
length, and the largest 115 mm. without the caudal 
fin. In the same series of publications, vol. 1, Art. 1, 
October 1927, Mr. C. M. Breder, Jr., records the 
results for fishes collected on the first expedition of 
the Pawnee in the West Indies by Mr. Harry Payne 
Bingham. The area from which the fish were inten 
includes the coastal regions of South Florida, Bahamas, 
‘Cuba, Grand Cayman, and British Honduras. Records 
for large numbers of different species are given, mostly 
shallow water and shore forms, and twenty new 
species are desoribed. The most remarkable was a 
small eel-like fish named Anguilhcthys bahamensis 
nov. gen., n. ap., by Mr. L. L. Mowbray, from whom 
the oollections were taken over. This fish, about 
44 in. in length, differed from other eels in having a 
well-leveloped lunate caudal fin, the insertion of the 
anal and dorsal fins behind the vent, and their 
separation from the caudal fin by & long peduncle. 
The specimens were taken at the surface at night and 
were very rapid swimmers. They were considered to 
be eela that have taken to a mid-water life, and to lie 
between Anguilla and the type of true fishes. Both 
publications are well illustrated by Mr. W. 8. Bronson, 
who is also executing a number of coloured paintings 
for the collection. 


Reazarce Work at Port Enrw.—The forty-firat 
Annual] Report of the Marme Biological Station of 
Port Erin, Isle of Mon, drawn up by the Director, 
Dr. Jas. Johnstone, professor of oceanography in the 
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University of Liverpool, states that the work has been 
carned on along the usual lines durog pus grar 1927. 
the equipment for general biologi and chemical 
investigations having been improved and being now 
quite satisfactory. Fhe pupils of Dr. Margery Knight 
have added much to the knowledge of the alge of the 
district, and & series of memoirs have been written. 
Among these the researches by Miss E. M. Higgins 
on Colpomenia sinuosa are of peculiar interest, as 
this & formerly known from warmer seas, has 
since 1905 been found on the British coasta, and in 
1916 was freely floating in the Imsh Sea. As it 
affects oysters by clinging to their shells and then 
forma vesicles having sufficient buoyancy to lift away 
the whole mollusc, it is of conmderable economic 
importance. The plaice in the pening ponds con- 
tinue to spawn, upwards of 4,000,000 larve having 
been sot free from February to April, and also more 
than 4000 larval lobsters, besides 387 lobaterlings 
reared in the laboratory and liberated at suitable 
pees along the coast. h in the bio-chemical 
aboratory has been chiefly on the physical and chem- 
1cal side, the Naturalist of the Marine Station, Mr. 
J. R. Bruce, having completed papers on "The 
Physical Factors on a Sandy Beach ° which are about 
to be published: 


lcE-Dnirr8 AND BEgAL-FisSHING.—ln a note on Dr. 
Iversen's paper '' Drivis og Belfangst "" in our issue of 
Jan. 14, p. 71, 16 was stated that " The Bladder-nosed 
seals . . . defend their young, keeping with them for 
a longer time” than the Greenland seal does. Dr. 
Iversen writes to correct this, as it is the period during 
which births are known to occur which is longer for 
the Bladder-nosed seal than for the Greenland seal, 
not the length of time the young i8 cared for. He says: 
“The dmft ice at Jan Mayen is the breeding-place 
both for Greenland seal and Hooded seal at the end 
of March and in April. The Hooded seal is believed 
to give birth to its young at about the same time as 
the Greenland seal, the period being, however, some- 
what more extended and the breeding area generally 
situated a little more to the south." Further, re- 
ferring to the statement that whole families of Bladder- 
nosed seals are often shot down, he saya, ‘It 18, of 
course, nob possible to say whether the small flocks 
met with really represent an actual family, wherefore 
I have placed the word in question (familien) between 
inverted commas Very little, as a matter of fact, i» 
known about the habits of this species.” 


Tur STonmNa or Earraworms BY MoLxs.—in 
view of the fact that the most authoritative work on 
British mammals, by the late Major Barrett-Hamilton, 
throws grave doubt upon the reliability of the accounts 
of the deliberate storing of earthworms by moles. 
the experiments of M. Degerbol deserve attention 
(Vidensk. Medd. f. Dansk Naturh. Foren, Bd. 84). 
He recounts the plain evidence previously furnished 
by Fr. Dahl and Brema Bos, and shows how, during 
his own experiments, the supply of superabundant 
food led to underground storing by a captive mole. 
As many as 40 large earthworms were stored in under- 
ground runs in 40 minutes, and the spi ceased 
only because the earthworm store was austedd. 
Careful excavation of the runs showed that the worms 
had been pushed into holes formed in compressed 
earth in the walla of the burrows. In each hole a 
series of worms was placed. from a depth of about 
4 inches to the surface of the run, but each worm 
was separated from its neighbours by a thin layer of 

earth. The worms were all alive, and except 
when the mole was flustered by too great emberras de 
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richesse, thé escape of the victims was provided 
against by the destruction of the first few head 
segments. The evidence of the experiments, as well 
as the evidence of other well-authenticated cases in 
natural conditions, suggests that the storing is not 
& provision against the appearance of dearth in hard 
weather, but is a direct reaction to over-abundant 
food supplies. 


Toa Brewing VALUES AND ANTISEPTIO POWERS 
or Ho»s.—In Great Britain the three principal 
methods for the analysis of hope in use at-the present 
time are: a gravimetrio Rhod. Chapman’s biological 
method (Natuns, iib, 244; 1925), and a method in 
which the amounts of lactic acid produced in s 
standard volume of malt wort by Bacterium Delbruckis, 
in the presence of varying quantities of a decoction 
of the hop, are determined by titration. The 
advantages of biological methods, the Chapman 
method in paninin include the speed with which 
they may carried out, and the produotion of & 
result which de 





ds on the actual antiseptic power 
of the hop. Gravimetric methods, on the other 
hand, though more readily standardised, depend on 
the extraction of the a- and §-reaing by means of 
solventa and the grading of the hope in terms of an 
arbitrary factor connecting the two values obtained. 
the need for strict standardisation in the latter case 
is thus a t, and papers by J. J. H. Hastings and 
T. K. Wales dnd by 4. H. Burgos and H. Martin 
(Jour. Inst. Brew., 34, 9, 18; 1928) may be weloomed 
88 a step in this direction. Both pairs of authors 
have come to the same main conclusion, namely, 
that to secure a more complete extraction of the 
B-reein, which is of brewing value, the methyl alcohol 
used must be diluted. An improved method is 
thenoe described in which the ether extract of the 
hop is re-extracted with the necessary amount of 
methyl alcohol, the a-reein precipitated by lead 
acetate, and the B-remins determined by dilieconoe 
from the total soft resin content. Unfortunately, in 
the past a close correlation between resin content, 
preservative value, and the resulte of small-scale 
experimental brews has not always been obtained, 
and it is hoped that the improved method may to 
some extent remedy this. 


EucALYPTS IN SCOTLAND.— per by Mr. J. A. B. 
Macdonald in the Scottish Noreriry Journal for 
October last affords some mteresting details of the 
growth of certain species of Eucalyptus which were 
poran out from thirty to thirty-three years ago at 
inlochourn, Inverness-shire, by the late Mr. R. 
Birbeck, The site is a steep sheltered slope, with a 
southern aspect; the ramfall varies from 90 to 
140 inches per annum; and although the climate is 
generally mild, the sea loch 18 frozen over on very rare 
occasions. It was obeerved by Mr. Birbeck that the 
trees, when planted in a well-drained soil, enjoyed 
the high rainfall; the young trees, however, were 
tried severely by the Atlantio gales. E. amygdalina, 
E. coriacea, E. regnans, E. rudis, and E. resinifera 
suffered from the climate, and E. globulus was killed 
by fifteen or twenty d of frost. Specimens of 
. vernioosa, E. alpina, E. olia, E. cordata, and 
E. viminalis were flourishing in 1800 at the time of 
Mr. Birbeck’s report; but of some fifty species origin- 
ally planted out, the hardiest were Z. cocotfera, H. 
Giants, and E. i . Three species have recentl 
been identified and examined. A specimen of B. 
cordata measures 85 feet in height, with a girth of 
81 inches; a specimen of E. AMuelleri is 40 feet in 
height and 57 inches in girth. The commonest 
apecies is E. oooxfera, which has attained a maximum 
height of 65 feet, with a girth of 45 inches. There are 
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also other species in the area; all of them appear 
to fruit profusely, but no seedlings have bean found. 
The members of a neighbouring group of birch trees 
of the same age vary from 20 to 35 feet in height, 





with an average gi of 25 inches, and the est 
trees in a PD of Scota pines growing alongside are 
about 35 feet in height, with a gi of 32 inches. 


E. coccifera is one of the few endemic eucalypte of 
Tasmanis, where it grows on or near the snow-line : 
it belo: to the ' peppermmt ' up, and yields an 
essential oil containing a-phellan e &nd piperitone ; 
like E. Gunnis—the ‘ cider ' of Tasmania and the 
highlands of Victoria and New South Walee—it has 
no economic value as an oil-producing tree. Hl. cordata, 
E. Muelleri, and E. urnigera are Tasmanian species 
which yield & good type of oil containing cineole and 
pinene. 


Tua Erxrzor or Heat ON COMMON HORNBLENDE.—- 
The Science Reports of the Téhoku Imperial University, 
Ser. 8, vol. 8, No. 2, Nov. 1927, contain a preliminary 
paper on the dissociation temperature of brown 

ornblende by 8. Kôzu and B. Yoshiki, which is 
followed by a more detailed account (with the add- 
tional collaboration of K. Kani) of the transformation 
of common hornblende into the basaltic variety at 
750° C. At this temperature the refractive indices 
and birefnngenoes rapidly increase, and the ex- 
tanction angles decrease to nearly rero on the prism 
face. The pleochroism also changes from various 
tinta of to brownish into the character- 
istic reddish-brown shades of the basaltic type. The 
expansion on heating gracia inoreasee to 750? C., 
and then c suddenly to & contraction ; ,at 
790? expansion ins again. Natural basaltio horn- 
blende shows none of these changes on being heated, 
but has from the start almost the same properties as 
those reached by ordinary hornblende beyond 750° C. 
The expansion curve shows no break until 1080? C. 
is reached, at which point there is great expansion 
acoompanying the dissociation of the mineral. These 
resulta clearly have petrological implications of con- 
siderable importance. 


Basarrs OY THE GALAPAGOS IsLanps.—A paper by 
H. 8. Wash n and M G. Keyes in the Jour. 
Wash. Acad. Sot., Dec. 19, 1027, contains an account, 
with chemical analyses, of some specimens collected 
on the ialet of Eden. These are mainly palagonite 
tuffs and an olrvine-andeeine-basalt closely resembling 
& common Hawaiian type. The authors make no 
mention of the recent St. George Scientific Expedition 
(Geol. Alag., 1926, p. 871) or of the collections of lavas 
then made by L. J. Chubb. Some of these, from 
Albemarle and James, have already been anal 

by Raoult and described by Lacroix (Mém. de P Acad. 
des Sciences, p. 69; 1927). Chubb's lta &re more 
basic than the one from Eden; they are respectively 
rich in bytownite and olivine. All the authors cited 
are agreed that there is close armilari RE the 
Galapagos basalta and those of the tral Pacific. 
Lacroix points out the striking differenoe of the lavas 
from those of the andemtio t of the Circum- 
Paofio belt. Washington and Mise Keyes direct 
attention to the earlier observations of Gooch, which 
indicate the presence of trachyte and trachybasalt 
on some of the islands. It is clear, therefore, that the 
Galapagos Islands afford another example of the 
frequent oceanic asacciation of common basalt with 
trachytic and melanocratic differentiates. 


Tre ABSORPTION SPECTRUM or NrrgoaEgN PER- 
oxipa.— The resulta of a careful investigation of the 
absorption spectrum of nitrogen peroxide are em- 
bodied in a dissertation by L. C. K. Carvile, presented 
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to the Academic Faculty of the University of Virginia. 
The spectrum was photographed with a 21-ft. Rowland 
grating, but ın consequence of the diffloulty of main- 
taining constant tem during the long ex- 
res required, the average deviation from the mean 
or the same line on different plates amounted to 
0.03A. This, however, is a t advance on any 
previous measurements, and the new determinations 
will provide a substantial basis for an investigation 
of the structure of this spectrum. About 6600 lines, 
covering the range 43978 to 40328, are included in 
the catalogue. No change in the positions of the hnes 
could be detected when the temperature of the ab- 
sorbing was raised from 4° to 26°C. Anyone 
in may obtain a copy of the dissertation gratis 
on application to the Director of the Rouss Physical 
Laboratory, the University, Virginia, U.S.A. 


Gasrous BxARINGS.—The issue of the Journal de 
Phy. for November contains a communication 
from MM. E. Henriot and E. Huguenard on the use 
of gaseous bearings for small rotors and on the ex- 
tremely high 8 of rotation which can be obtained 
in this way. e fixed part of the bearing i8 a ver- 
tical cone of semivertica le about 60° and 1 am. 
side. Half-way down the side there are 8 or 10 holes 
up which air or carbonic acid gas at 2 to 6 atmospheres 
preasure is forced. The rotary part ıs coned under- 
neath, the semivertical le being about 65°, and the 
conical surface is Dorida with flne grooves along ita 
generating lines. With a rotor of 1 om. diameter a 
speed of 11,000 revolutions per second was obtained, 
and with it the Foucault measurement of the speed 
of light could be made with the reflecting mirror only 
lm. away. Rotors of 2-5 kilograms have been driven 
at 1100 revolutions per second. In all cases it is 
found desirable to mount the fixed part of the bearing 
so that a little side play is possible. 


MicRoscorEg Txcuwiqum.—In the January issue of 
Watson's Mi Record, T. Thorne Baker dis- 
cusses the uge of light filters for increasing contrast 
in Li reip in Contrast filters should be com- 
plementary in colour either to the primary object or 
to the esa stants To get the best results a plate 
suitable to the composition of the contrast filter must 
be used. Ordinary plates are suitable for use with 
violet or blue filters; orthochromatic plates with 
green or LLeHowish-froen filters; and panchromatic 
plates with orange, red, or deep red filters. A list is 
given of some common microscopic stains and the 
colours of the most suitable contrast filters for use 
with them. Various methods of preparing metal 
specimens for nig dg examination are described 
by W. Cartwright. e structure of the metal may 
be developed by Pages attack instead of by ing. 
In this method the polishing process is carried on in 
the presence of a slightly corrosive liquid. Themethod 
of heat tinting is useful for the detection of small 
differences in concentration of solid solutions, whilst 
electrolytic etching ia of value in special cases. The 
journal also contains articles on measurements with 
the microscope, and on the use of the microscope in 
the textile industries and in the paper industry. 


A Novam Disrmiation Frask.—A novel t of 
distillation flask ig described in the Chemiker-Zei 
of Dec. 21, which, it is claimed, possesses many 
advantages over the ordinary Claisen-flasks used in 
distilling liquids under reduced pressure. By means 
of a simple device, any liquid Sion may be carried 
forward mechanically with the vapour is separated 
from ie vine va Ryde automatically to mn 
main of liquid. ea bus ig lied by the 
firm of Emil Gundelaoh, Goltiberg: Thüringer Wald. 
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THE CHLORINATION OF MUSTARD Wem. 
mustard gas (B, 8-dichloroethyl sulphide) may 

destroyed 1n small quantities by treatment with nitric 
acid or steam, the only practical methods for its 
removal involve the use of chlorine. Almost all the 
compounds theoretically poasible on treating mustard 
gas with chlorine have isolated by T. P. Dawson 
and W. E. Lawson, and an account of their properties 
is contained in two papers in the December number 
of the Journal of tie American Chemical Society. All 
the chloro-derivatives below the hexa-compound are, 
with one exoeption, unstable, and on distillation form 
unsaturated compounds with evolution of hydrogen 
chloride. All the chlorination products of mustard 
e are non-veeicant, that is, they do not cause 
listering of the akin. 





BrUDIEB ON INFLAMMABILITY OF HYDROGEN.—[Ihe 
influence of dimethyl selenide and telluride on the 
limita of inflammeabi ag hydrogen—air mixtures has 


been mvestigated by Yoshio Tanaka and Yuzaburo 
Nagai. and their resulte are described in the Journal of 
the Society of Chemical Industry of Japan (vol. 30, 
No. 10). e addition of two molecular per cent. 


of dimethyl selenide caused the molecular per cent. of 
hydrogen to fall from 71 to 87-5 in the case of upper 
limit mixtures, while with the same amount of telluride 
the molecular per cent. of hy was 40. Hydro- 
gen selenide and dimethyl and diethyl selenides have 
the same theoretical flame propagation temperature, 
namely, 1750° C., but different amounts of each are 
required to raise the flame pro tion temperature of 
h from ita initial value of 1090? C. to 1750? C. 

is appears to be due to differences in the mean 
cross-sectional areas of the molecules of the selenides 
giving rise to different collision probabilities for 
the selenide molecules with the activated hydrogen 
molecules. 


THE CoPrxn-oxips Reoririme.—At the National 
Radio Exhibition considerable interest was shown in 
& new and very efficient form of rectifier called the 
copper-oxide rectifier. The phenomenon on which 
the working of the device depends was described by 
Grondahl and Geiger in April 1926 to the American 
ip fees Society. A full account of the construction 
and properties of actual rectifiers a in the 
Jour. Amer. Inst. Elect. Eng. for March last, and a brief 
account 18 given in Experimental Wireless for January 
1828. Grondahl found that when a layer of oxide 
is formed on & sheet of copper and contact is made 
through a piece of lead pressed against the oxide, the 
resistance to an electric current passing from the lead 
to the copper is in certain cases very much less than 
when the current flows in the opposite drrection. The 
action is analogous to a slightl ledy hydraulic valve, 
in which the water flows easily in one direction and 
soarcely at all in the other. For an applied pressure 
of four volte, the resistance in one direction is 12,000. 
times that in the other. In practice the rectifier con- 
sista of an oxidised copper dise against which a leaden 
ring is clamped. If properly designed for the output 
required, an efficiency of 80 per cent. can be obtained. 
The film of oxide is only about one-thousandth part of 
an inch thick, and no satisfactory theory has yet been 

iven of the action of the valve. This type of reotifler 
many advantages, from the engmeering point of 
view, over the hquid types at present in use for 
rectification, as there is no liquid to spill or evaporate. 
There are also no moving parts. It is being made for 
many purposes. One form can be used for charging 
& six-volt battery at a two ampere rate. Another 
form can be used for charging the high tension 
batteries used in broadcasting. 
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Royal Society Election. 


SELECTED CANDIDATES. 


"THE president and council of the Royal Sooiety 
have recommended the following candidates for 
election as fellows of the Society : 

G. ANREP, M.D., D.Sc. Distinguished as a physio- 
logist. especially for his work on conditioned reflexes, 
nature of the secretory process, physiology of digestion, 
and significance of adrenaline. Has during the last 
few years conducted a series of masterly researches 
on the central and reflex regulation of the heart and 
circulation, and of the blood supply to the heart 
muscle, based on the use of the mnervated heart lung 
prepar ton, which was invented for this pu A 

. BATEMAN, M.A., Ph.D. Professor of Mathe- 
matical Phyaics in the California Institute of Tech- 
nology, Pasadena. Formerly Fellow of Trinity 
College, Cambridge. Introduced (Proc. Lond. Math. 
Soc., 1908) into the relativity theory of the electro- 
Magnetic equations a aede uadratio form whose 
coefficients are characteristic of the medium supporting 
the fleld— partial anticipation of eral relativity. 
Discovered the integral equation pum which seimmio 
rays in the earth's interior were afterwards calculated 
by Knott (Phi. Mag., 1910). Has greatly extended 
the theory of solutions of partial differential equations, 
seperially those occurring 10 physics. Has published 
solutions, both analytical and numerical, of various 
types of integral equations ; also papers on radiation 
&nd geometry. 

C. H. Brownino. M.D. D.P.H. Professor of 
Bacteriology, University of Glasgow. Distinguished 
for his researches in baoctenology, immunity. and 
chemotherapy. Author of “ Recent Methods in the 
Diagnosis and Treatment of Syphilis” (with J. Mac- 
kenzie, 1911); “ pd Bacteriology (1918); 
t Chemotherapy in Trypanosome Infections" (Jour. 
Path , 1908); a number of papers on an analysis of 
the Wassermann reaction, especially on the action of 
cholesterm and lecithin: “Isolation of Typhoid 
Baeilh by means of Brilliant Green " (Jour. Hyg.. 
1913) ; '* On Flavine and Brilliant Green ” (Bru. Med 
Jour. 1917); '" Bactericidal Action of Ultra-violet 
Radiation " (Proc. Roy. Soc., 1917. with S. Rusa) ; 
‘* Bactencidal Properties conferred on the Blood by 
Diammo-Acridine Sulphate " (ibid . 1918) ; papers on 
antiseptic action and chemical constitution (1bid., 
1022, 1924, jointly) ; and others. 

STANLEY N. Coox. Engineer. Since 1906, controlling 
calculation steam turbines for Parsons’ Marine Steam 
Turbine Co., and licences all principal countries. On 
Sub-Committee of B.I.R., calcula reasures attained 
by collapsing water cavities, results independently 
confirmed by Lord Rayleigh. Calculated temperatures 
reached by compression of flame Joint author of 
* Compressibility (Proc Roy Soc.); “ Erosion of 
Propellers ” (Inst. Naval Arch., 1919); '' Mechanical 
Double Reduction Gears, investirating Torsional 
Vibration” (ibid., 1921): ©“ Mechanical Gearing, in- 
vestigating Oil-quenched Nickel 8teel Pinions ” (ibid , 
1923). Rov. Soc Arts, Howard Lectures, 1923. 

W. D. Dyr, D.Sc. (Lond.) A.C.G.I. Head of 
Eleetrical Standards and Measurements Section of 
the National Physical Laboratory. Has established 
accurate and permanent standarda of capacity and 
inductance suitable for radio frequencies, and has 
developed a self-contained standard of radio fre- 
quencies of high accuracy embodying a tuning fork 
control. Member of the National Committee for 
Wireleas Telegraphy and of the International Com- 
mittee for Radio Standards and Measurements., An 
authority on electrical standard measurements and 
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precision measurements and on the magnetic pro- 
perties of materials, Publications: ‘* Caloulation ot 
a Primary Standard of Mutual Inductance ” (Proc. 
Roy. Soc., A, 101) ; " The Valve maintained Tuning 
Fork as a Precision Tıme Standard " (ibid., A, 103) : 
© A Self-contained Standard Harmonic Wavemeter ” 
(Phil. Trans., A, 224). Author of articles on magnetic 
measurements and on radio measurements in Glaze- 
brook’s “ Dictionary of Physics " 

C. C. Farr, D.Sc. Professor of Physies, Canterbury 
College, N.Z. Fellow and Hector Medalliat, New 
Zealand Inatitute. Distinguished for his contribu- 
tions to general physics. As Director of Christchurch 
Magnetic Observatory, he made a complete magnetic 
survey of New Zealand and outlying islands. The 
results were published by the New Zealand Govern- 
ment. Author of many papers including '' Interpre- 
tation of Milne Seismograms " (Phil. Mag.. 1903): 
“Continuous Observations of Dissipation of Electric 
Charges in Open Air" (Proc. y. Soc, 1908): 
“Radium Contents of Igneous Rocks from Sub- 
antarctic Islands of New Zealand," with D. C. 
Florance (Phil. Mag., 1909); “The Viscosity of 
Sulphur," with D. B. Macleod (Proc. Roy. Soc.. 1020). 

Jor GREENWOOD. F.R.C.P. Has applied the 
statistical method to the elucidation of many problems 
of physiology, pathology, hygiene, and epidemiology. 
Is the author. or joint author, of more than sixty 
papers dealing with these applications, including 
important contributions to the experimental study 
of epidemiology (Jour. Hyg., 24, 1925, Greenwood 
and Topley. ibid, 25, 1926, Greenwood, Newbold. 
Topley. and Wilson) Has done much to encourage 
and develop the use of modern statistical methods 
by medical laboratory investigators, and, as chairman 
ol the Medical Research Council's Statistical Com- 
muttee, to secure the adequate planning and execution 
of fleld investigations 

J. W. H. Harrison, D.Sc. Lecturer in Zoology at 
University College (Armatrong College), Newcaatle- 
on-Tyne. Distinguished. for his original work in 
experimental zoology, demonstrating the non- 
Mendelian inheritance of specific characters and the 
breaking down of a Mendelian unit-character (melan- 
14m) in interspecific crosses in Lepidoptera; the 
induction of melanism in Lepidoptera by feeding 
larve on plants charged with metallic salts and its 
subsequent inheritance on a Mendelian basis; the 
inheritance of acquired egg-laying instincts in 
Hymenoptera and the importance of extraneous in- 
fluence in the determmation of sex. He has also 
studied the oytology of the varieties and hybrida 
of British roses and willows. 

W. N. Hawontu, D.8c. (Mane ), Ph. D. (Gottingen). 
Professor of Chemistry in tho University of Birming- 
ham. Author or jomt author of many memoirs, 

ublished chiefly in the Journal of the Ohemical 
Society, on organic syntheses and on the constitution 
of some terpenes and carbohydrates. He had deter- 
mined the structure of many of the di- and tn- 
saccharides, including sucrose, maltose, lactose, meli- 
biose. cellobiose. gentiobiose, raffinose, and gentis- 
crose, and has synthesised amygdalin. 

D. Kerr, M.A. (Cantab.), D.Sc. (Paris). Univer- 
sity Lecturer in Parasitology, Cambridge. Dıs- 
tinguished for his reesarches on (a) Insecta, their 
anatomy, biology, and physiology , (b) Protista, having 
made important contributions dealing with the life 
history of new parasitic forms; (c) Cellular respiration. 
having made a fundamental discovery in the intra- 
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cellular pigment ‘cytochrome’ which is present in 
all organisms. 

| F.. L. Kroan, 80.D. (Camb.) Ph.D. (Munich). 
Paleontologist to the Geological Survey of Great 
Britain, ished for his researches in inverte- 
brate palæontology, especially in ite application to 
stratigraphical geolo, Has elucid the lower 
Cretaceous fauna of South Africa (Annals S. aren 
Museum, 1908) and the Juråæio Brachio 
Lamellibranchia of India (Palasontologia I 000, 
1903). Has thoroughly investigated the faunas and 
correlation of zones in the concealed Megozo1o rooks 
of the Weald (Mem. Geol. Sarvey, 1911, 1928); has 
investigated the zonal representation and relations of 
the Gault of England ( Mag., 1920, 1922). Author 
of many pelmontological contributions to Geological 


Survey memoirs. 
F. 8. MAcAULAY. Distinguished for his contribu- 


tions to the theory of modular aie E ha 
* On the Resolution of a Firm Modular System 
8 P eei Ann., 14, pD 3) The 
ry o ar 

“ The ye eur ofa Nonber 
of Polynomial of e samo Degree" (Proc. Lond. 
Math. Soc., 21, 1022); “Some ies of Enumera- 
tion in the Theory of Manua Sytem ” (4bid., 26, 
1927). Also of various braio geometry. 
B. B. Scanrnyver, Ph. D.Bo. feasor of Bio- 
Pasting Imperial Coll o of Science and Technology. 
for o investigation in chemistry, 
y biochemistry. He has made valuable oon- 
tnbution to our kno of morphia alkaloids 

(Trans. Chem. Soo., 1900); & Sn Ae (Jour. of Physiol., 


Algebraic 
Tracte, No. 19, 1918) ; 


1904) ; tion in oolloi we clotting 
(Proc, Roy. Soo., 1910-16) ; “ The 

of Proteins, tine ” rst our., 
1920, onwards) He has done valuable work in 


NATURE 


301 
, including 





chemistry in relation to plant physiolo 
studies of the ni ous metabolism of plante er 
1920), of pectic ces and hmmioelluloeea (thid. 
1918, onwards). In addition he has been the insti i 
of much other research work issuing from his la 
ee DuBHSherros the 
teins and on the disco of hitherto 
ipea cete h lysis products of these ces. 

, 80.D. Profeasor of Botany, edel 
of Reading Reading. sine enaa for contributions to plant 
poymol logy. In his work on permeability he developed 

ods, and his investigation of the ura 
notra Rne of salts within and without the oell 
are of particular importance. He bas made valuable 
contributions to knowledge of the action aoe cold EU 
tissues, '' The Preservation of Food by Freezin 
“ Diffusion through Gels.” His mi 


(1022), and on 
on the assimilation of plante em Wan meg and Stiles), 
“ Carbon Assimilation ’ P ler on * Cell Perme- 


ability " (1923), exhibit ariti ' powers of & very high 
order and are of great value in the further development 
of research work in theee flelds. 

R. WuvrLAw-GnaY. Professor of Chemistry, Uni- 
versity of Leeds. Disti ed for his researches in 
physical and pie: , especially in the 
application of the determinations of the densities and 
combi volumes of gases to the dtomic weighta of 
the constituent elements. Was the first to correct 
Stas’ atomic weight of nitrogen. With Sir William 
Ramsay determined the density of radium emanation 
and the atomic weight of radium. With collaborators 
carried out various researches on the com ibilities 
and limiting densities of various gasa: termined 
the oritioal oonstante and orthobario densities of 
eo M sare out extensive poe Me for ie 

emi are Department on &viour o 
clouds and smokes. 


The Gold Coast Forests. 


important mono 


AS h has been drawn 
recently by Dr. T. i 


, entitled the “ Gol 


Coast Forests: & study iu " (Oxford 
Forest Memoirs, No. 7, 1927). In the introduction 
it is pointed out that no purely ecological study of the 


Gold Coast foresta haa been reoorded, and that such & 
study has been impossible so long as the component 
units forming the structure of this maas of tropical 
Me RU, have remained undetermined and unin- 
Considerable progrees has been made in 
the oristio study of this forest area, as evidenced in 
ay ual ion of the enumeration of the flora 
e succeasive volumes of the “ Flora of Tropical 
Africa," a work commenced in 1868 and only now 
approaching completion, A similar advance has also 
been made in the study of the plant distribution, and 
Engler’s oo ensive survey in “Die Vegetation 
der ope 8—10) is passing out of date. 
of economic botany has made rapid 
Morini the establishment and expansion of e 
Sarloditured and Forestry Departments. This | 
ran is also depicted by such publications ag “ Tho 
seful Plante of Nigeria” (Kew Bul., Ad. Ser. 9) 
which includes the economis planta of the Gold Coast. 
Climatology has aleo recently received considerable 
attention. Apart from ecology, the area covered by 
ths’ folo Quads has boan. defintely dotesminod, ihe 
chief physiognomio types of the forest have been 
recognised, and variations corresponding to the chief 
e in olimatio and edaphic factors have been 
Thompson’s “ Report on Foresta: Gold 
Coast" (1910) recognises certain serial pin. i ee planta, 
and communities of indicator value, an 
the reaction of the population to the forest; he also 
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adds liste of species o ie pee e 
forest. Dr. August acrior ^ Les végétaux 
utiles de Atrio à tronioale anpas” has enabled 
the Gold Coast Forest, 88 & whole, to be viewed in ita 
right e in relation to the rest of the vegeta- 
tion in West Africa. ing the War, A. Bertin, 
Conservateur des Eaux et Foréte, travelled exten- 
sively in some of the forest areas in the Frenoh posses- 
sions in this ion, and published descriptions of 
the trees and their economic uses in five volumes, 
* Mission forestière ooloniale," of high interest. As 
an outcome, soon after the termination of the War, 
Bertin was entrusted with the formation of a forest 
t to have charge of these areas. At:the 
International Forestry Congreas held at Rome m 
May 1926, Bertin read & pe. Lp petiere foreste, having 
for ite objeot the p some of their timbers on 
the Italian market, I importing a considerable 
proportion of her annual timber ta. 

As Dr. Chipp points out, and the remark applies 
equally to sev of our other Colonies and Protec- 
torates. In a new-country like the Gold Coast, where 
agriculture and forest exploitation have only assumed 
importance during the present generation, the tend- 
ency has been to concentrate all study and investiga- 
tion on these, for eed alone have an immediate 


eS In the meantime, the natural 
; of the stages in development 


of whi R of great economic importance 
the epe is repidly disap . The 
value of & study, in time, of the indicator oom- 
munities and individuals may prove of equal im- 
portance from the protective pomt of view; such a 


odr will indicate the parta of a country which it is 
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vital to keep afforested. For example, in the case 
here considered, to check the oncoming effects from 
the desert to the north, to ascertain over what areas 
forest will naturally replace destructive forest ex- 
ploitation. the protection required in the catchment 
arees of the rivers and springs of the um: and 
whether hil systems or isolated peaks may be de- 
forested with impunity. Dr. Cape well sums up the 
case as to the importance of such investigations in 
the following : 

“ The value of the economie interpretations result- 
ing from auch & study cannot be over-estimated in 
the case of & countrv almost entirely dependent on 
the character and maintenance of 1t8 vegetation, not 
only for ıt material wealth, but ultimately for the 
very existence of 168 inhabitants. A narrow strip of 
country Sonndig in natural and easily exploitable 
wealth and actually 'sandwiched ' between an ever- 
encroaching desert and the sea, 1s literally dependent 
on scientific management to retain ite existence. 
Such management must of necessity be based on 
studies such as the p t, carried out in the fleld 
and worked out in the fight of & knowledge of similar 
problems that have been encountered elsewhere." 

Dr. Chipp therefore set himself the task of atudying 
the foreet-mass from the point of view of the basic 
units of which ıt was Vig usi their characteristics, 
the factora controlling them, and the scheme by 
which they joined together to constitute the whole. 
This, as he says, 1s where the present work breaks 
ground. It 18 impossible, within a limited space, to 
consider at any length the results achieved, but it 
may be stated that Dr. Chipp has carried out his 
object in a most painstaking manner, and ıt may be 
hoped that the valuable monograph, of value alike 
to the forester and the ecologist, is but the forerunner 
of others undertaken for other parts of the Empire. 
The work is illustrated with a number of interesting 
photographs, charts, and plans which serve to inter- 
pret the text in the clearest fashion. 


University and Educational Intelligence. 


CAMBRIDGE.—A very By Sab development is in- 
dicated in a report of the Council recommending the 
institution of a lib building fund. The need to 
move the University Library to a fresh site, where it 
would have room to grow up to its present needs, 
while keeping an eve on the future, has been urgently 
before the University for some years, but the sum of 
£500.000 required for the complete scheme has seemed 
prohibitive The Council has, however, found ways 
and means to finance a scheme of half that amount, 
and that would enable & substantial part of the new 
library to be erected. A recent bequest of £65,000 
and other available monies are all to be devoted to 
this one purpose, and a recent increase in the Uni- 
versity income under the new statute is in large part 
also to be agaigned to the Library. 

The Gordon Wigan prize ın chemistry has been 
divided between A. Caress, Trinity Hall, for an in- 
vestigation on ''The Chemical Reactions of Atoms 
and Molecules Activated by Electron Collisions,” and 
F. F. P. Smith, Peterhouse. for an investigation on 
“ Studies in Chemical Reactivity.” 

Mr. J. E. Littlewood, F R.S., fellow and lecturer in 
mathematica, Trinity College, has been appomted to 
the newly established Rouse Ball chair of mathematics. 

LONDON —A course of three free public lectures on 
“ Heredity ” will be delivered at Birkbeok College on 
Feb. 29, Mar. 7 and 9, at 5.80, by Dr. F. A. E. Crew, 
of the Animal Breeding Research Station, Edinburgh. 


Er. ANDREWB.—At a meeting of the University 
Court on Feb. 17, & resolution was adopted recording 
the “deep sense of sorrow and loss" occasioned by 
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the death on Jan. 20 of Field-Marshal the Earl Haig 
of Bemersyde, Chancellor of the University for the 
past sıx years, 





AN election to Beit fellowships for scientific research 
will take place in July next. Forms of application 


and all information concerning the fellowshi may 
be obtained by letter addressed to the tor, 
Imperial College of Science and Technology, South 


Kensington, S.W.7. The latest date for the return 
of application forma i8 April 20. 


Pror. J. H. Dinix, professor of pathology in the 
University of London and honorary pathologist to the 
Royal Free Hospital, has been appointed to the chair 
of pathology in the Welsh National School of Medicine 
(University College, Cardiff). in succession to Prof. 
E H. Kettle. Prof. Dible previously held pathological 
appointments in the Universities of Sheffield and 
Manchester. 


Dr. Lars G. Roatan, of the Swedish Forest Expen- 
ment Btation at Stockholm, has been appointed to the 
Charles europa research professorship in forest 
soils at Cornell University. The establishment of this 
professorship, the first of ite kind in an American 
university, has been made possible by the endowment 
of 130,000 dollars for the chair, together with impor- 
tant additional gifts for ita operating funda, from the 
Charles Lathrop Pack Forestry Trust, founded by 
Charles Lathrop Pack, of Lakewood, N.J., president 
and founder of the American Tree Association. The 
new investigation wil co-ordinate studies in several 
fields of science, and apply all the obtamable and 
applicable knowledge to the special problems of 
forest soils. Dr. Romell studied at the University of 
Stockholm, and has done special work in botany at the 
Univermty of Strasbourg under Prof Jost, and in botany 
and cyto at the ‘nivetsity of Lund under Prol 
Lundega : he has also worked on the bacteriology 
of soils with Dr. Winogradsky near Paris. Since 1918 
he has held an appointment at the Swedish Forest 
Experiment Station, m association with Dr. H. 
Hesselman, dealing with forest soils. The results of 
this pioneer work m America will be watched with 
interest by those concerned in the conservation of wood 
supply. 

Trz International Federation of University Women 
has published & report of its eleventh council meeting 
held at Vienna last July. At the opening, semi- 
publie, session, Madame Puech, of the French Associa- 
tion, pleaded for & united effort against the exagger- 
ated spirit of nationaliam. In former times men of 
science and letters were to some extent supernational, 
but the modern, general, and democratic educational 
8 tend to foster a spirit which, far from '* making 
the world safe for democracy,” creates a feeling in the 
nationala of each count at it is entitled to a pro- 

rietary right in those intellects whose work should 
bs regarded as the common property of humanity, 
and intellectual workers are thus tempted to adopt 
an antagonistic attitude towards other nations. To 
this the Federation can and does oppose ita ideal of 
the open and friendly forum for university women of 
all countnes. Reports from national associations 
of the United States, Austma, Belgium, Bulgaria, 
Canada, Czecho-Slovakia, Denmark, nia, Finland, 
France. Germany, Great Bntam, Holland, Hungary, 
Ireland, Italy, Norway, Poland, Rumania, South 
Africa, Spain, Sweden, and Switzerland, show that 
all are actively engaged in promoting this ideal. The 
Federation is financed, however, mainly from America, 
whence came, last year, nine-tenths of the gifta and 
subscriptions. The headquarters of the Federation 
have been transferred from Victoria Street to Crosby 
Hall, Cheyne Walk. London, 8.W.8. 
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Calendar of Customs and Festivals. 


February 26. 

Fier Suxpay ix LzNr.—Known in Ireland as 
Chalk Sunday. It was customary for great number 
of marriages to be celebrated in Ireland on Shrove 
Tueaday as the last opportunity before Lent. On 
the following Sunday, the girls surreptitiously chalked 
the coata of eligible young men who had not availed 
themselves of fhe occasion, thus exposing them to 
ridicule. : 


February 27. 

Saaxnnirea Days.— The Mondays and Saturdays 
in Lent were known as Scambling Days. On these 
days no regular meals were provided and the members 
of the t households ‘ scambled,’ $.s. made their 
meals off food obtained as beet they could. . 

Feb. 27 is assigned as the day of several saints, 
of whom not unnoteworthy is Bt. ''halilsus of Syria, 
who “wept almost without intermismon for sixty 
years and for ten years lived m & cage.” 


March 1. t 

Sr, Davm’s Davy.—8t. David, Archbishop of 
Menevia, afterwards called St. David's. This: saint 
flourished in the fifth and sixth centuries and is 
reputed to have died at the age of 146 years. He is 
sgaid to have been of royal extraction but ilegitamate, 
hus father being one of the Welsh princes, his mother 
Non, daughter of Ynyr of Caer Gawch. In another 
&ooount he is stated to have been an uncle of King 
Arthur—e matter of interest in view of the associa- 
tion of 8t. David with Glastonbury, where he founded 
& monastery, and to which place, it was said, his 
relics were translated in the tenth oen " 

8t. David took a prominent in the synod for 
the suppression of the Pelagian heresy held at Brevy 
in. Cardiganahito On this occasion he restored a 
child to life, and the ground whereon he stood to 
preach rose under him ane it became a m bas, 
after this od, he designed to repair to laston- 
bury Monastery, he was forbidden by Our Lord in a 
vimon, who with his finger pi & hole in the 
gaint’s hand which remained open'until the next day. 
St. David is also said to have been responsible for 
the heat of the waters of Bath, which he “ cured of an 
infection.” Many centuries after his death, in the 
reign of King Stephen, he caused the brook in the 
church: of St. David's to flow with wine, and 
the well near by to send forth milk instead of water. 

8t. David’s Day, as that of the national saint of 
Wales, was at one time observed in the Principality 
with much festivity in rural areas. The wearing 
of the leak was general. It was the oooasion for the 
exercise of a number of primitive beliefs. For 
example, the churchyards were visited at night to 
watch, for corpse candles. The families on whose 
graves these appeared would, it was believed, lose a 
member within the next twelve months. A shoe 
thrown over the head. indicated by the direction m 
which ita toe pointed whether the thrower would 
move from that house or die withm the year. If 
anyone walked round the bed of leeks three times 
in ailence on Bt. David's Eve, he or she would see 
future wife or husband as the case might be. 

The great feature in the obeervanoe of a saint’s 
day ın Wales, ially a local n saint, was 
the Mabeant- which were celebrated to 80 
Jate as 1840 or 1850, and co nded to the Irish 
Pattern and Breton Pardon. eir celebration on 
St. Devid's Day was, of course, general and not 
restricted to one locality. Religious services and 
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prooessions were followed by feasting and dancing . 
m the village inn. 

It is clear that popular tradition has associated 
with St. David so i over and above the 
miraculous element found in the lives of most early 
saints. This is shown, for example, by the Mabsant 
and m his reputed drum: to Arthur 
The ing of the leek is linked with 8t. vid et 
it is probable that the custom is much older. e 
traditional account is that it commemorates a ‘battle 
in which the Saxons were defeated by the Welsh, who, 
at the instigation of St. David, wore the leek as a 

istinguishi Another explanation is that 
the leek was worn to uate the memory of 
David’s abstinence in subsisting on this and other 
roots of the ground for many : 

It has been that the veneration for the 
leek arose from ite use by the Druids as a symbol. 
Posmbly, however, it 18 connected with the custom 
of pes dare when farmers joined together to plough 
their lands in co-o tion. It is said that each 
farmer had to provide a portion of leeks to make 
up the common meal. e closely interrelated 
interests of a small community with lands partly 
in common made it desirable that cultural 
operations should be carried out more or leas simul- 
taneously, while for the heavief work, co-operation 
was easential. This oen still be seen m remoter 
parte where one great plough, which can be drawn 
only by a number of horses, has to serve the 
needs of all the farms of a district. The leek thus 
becomes a symbol of the tation to 8 from 
this communal activity at ihe beginning of Maroh, 
of which the termination was marked by a feast— 
the Mabeant. The saying, “On Bt. David's Day put 
oats and barley in the clay,” may be an indication 
of some such communal activity as well as a mnemonic. 


The custom in London of b a Welshman in 
, to which P refers in 1667, and of hanging 
up 'Taffiee' or en of ginger-bread for sale 


on St. David's Day, may be a topical adaptation of 
the traditional lay figure of the spring observances 
to which reference has been made previously. - 


March 2. 


Br. CHAD. A.D. 078.—Founder and bishop of the 
See of Lichfield. One of the numerous holy wells 
of London was dedicated to Bt. Chad. This was 
situated near Battle Bri &nd was still frequented 
for ite medicinal virtues in the late eighteenth and 
early nineteenth centuries. 

Friday ın Lide, from Lids, A.S. March. In Corn- 
wall on the first Friday in March, so called, a youn 
lad was sent to the top of a mound or filles ans 
allowed to sleep there a8 long as he could, the neth 
of his sleep fixing the duration of the tinners’ midday 
rest for the next twelve months. 


March 3. 


Br. Wisxonp.—ST. WiNWALOEX, son of Fragan, who 
was nearly related to a pri of Wales, and took 
part in the Welsh migration to Armorica on account 
of the Saxon invasions. He gave his name to Plou- 

Winwaloe founded & monastery at Lande- 
vinech neer Brest, and, bri oe members of his 
family, is prominent in the iology of Brittany. 

A priory in the Parish of Wercham, Norfolk, was 
dedicated to 8t. Winnold by the family of Clare at 
some date before 1206. Associated with it was 
Winnold’s Fair for horsea and cattle, at one time 
the largest and the oldest of the fairs in England. 
The name was retained though the fair was moved 
twice, first to Wimsholaham and then to Downham, 
after the Dissolution. 
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Societies and Academies. 


Lonpon. 


Royal Society, Feb. 16.—A. Fowler and E. W. H. 
Selwyn: The arc spectrum of carbon. Further ob- 
servations of the aro spectrum of carbon (C I) have 
been made, and the classification of the lines has been 
considerably extended. The deepest term is a triplet 
P,, the value of which is estimated as 90107, corre- 
sponding to an ionisation potential of 11-2 volts. 

R. H. Fowler: The chemical constant of h n 
vapour and the failure of Nernst's heat theorem. 
Dennison’s theory of the specific heat of hydrogen 
requires that at ordinary and low temperatures it 
should behave as a non-oombining mixture of two 
different sorta of molecules, the etrical and the 
antisymmetmcal, in the proportion 1 to 8. It follows 
that the obeerved oonstent in the vapour pressure 


equation will be given only if liquid &nd solid h 
are ally mixtures of the two non-combining 
molecules in the same proportion. It then follows 


that the weight of the lowest state of solid hydrogen 
cannot have the value 1, 80 that the entropy of the 
solid remains positive at the abedlute zero. 

A. H. Wilson: The ionised hydrogen molecule. 
Schrodinger’s method is applied to the tisation 
of a molecular consi of one electron and 
two protons. wave functions which are bounded 
in the whole of three dimensional space are used, the 
system admite of no stationary states. By enploy ee 
& wave function which becomes mfinite at the two 
nuclei and along the line joinmg them, stationary 
states exist for all urtaroa apert of the nuda. 
Formule are given for the tion of the energy 
of the lowest state, and the minimum value of this 
for different nuclear separations gives the energy of 
the ion H,*. 

A. H. Wilson: A generalised spheroidal wave 
equation. ` The equation 18 a second-order differential 
equation with three real singular pointa, two regular 
and the third irregular. It contains three ind. ent 

eters, and there are many types of solutions, 
ut only two are of importance. The first class 
consists of those functions which are bounded in the 
real interval joining the two regular amgularities. 
To obtain these functions it is necessary to umpose 
one relation on the parameters. The second class of 
functions consists of those bounded in the real 
interval joining a singularity to the irregular 
point, and two algebraic relations must be imposed 
on the three eters. - 

O. H. Walters and S. Barratt: The alkaline earth 
halide and their origin. A method has been 
found by which the alkalme earth halide spectra can 
all be observed in abeorption. The oonditions of 
CR t prove that the spectra originate from 

halide molecules, probably of the MX, and 
' nob from the normal salts, These su des ext 


in stable rium with the metal and the normal 
salt as urs at 1000? O. The have been 
examined by the absorption me and new band 


have been obeerved in the ultra-violet. The 
calcium fluoride band 5292 has been examimed under 
high dispersion. Its structures, in absorption and 
emission, have proved to be very different. 

T. R. Merton: On a new effect in the electric 
discharge. A new type of electric discharge has been 
obeerved in vacuum tubes containing helium and 
carbon. ‘The principal feature consista in the forma- 
tion of bright discs which, unlike the stris usuall 
Obeersod is vacuum tube ere unaired by wedk 
magnetic fields. A violent disturbance, such as the 
passage of & condensed discharge, ia neceasgry to 
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start the formation of the discs, which can only be 
maintained with alternating currente. When a direct 
current is superposed on the alternating current the 
diso moves towards the anode. When the tubes are 
excited by direct current there is & migration of 
carbon compounds to the cathode. The phenomena 
have been investigated by stroboscopic methods. 
Carbon. monoxide is decom in the discs with the 
formation of a particulate cloud of carbon. The effecta 
are discussed in relation to the pheriomenon known 
as ball tning. 

P. A. M. Dirac: The quantum theory of the electron 
(Part 2). Proof is given of the conservation theorem, 
and further developmenta are made in the-application 
to spectra of atoms with single electrons. The 
various series of terma are described by a single 
quantum number j, Les both positave and n. Ive 
integral values. The selection rule for q ui 
valent to the two selection rules of the previous 
ine. Relative intensities of linea of & multiplet, 
and the anomalous Zeeman effect for weak and strong 
fields, also give resulta in agreament with previous 
theories. 

S. W. Watson and M. C. Henderson: The heating 
effecta of thorium and radium products. A resistance 
thermometer method was emplo the calorimeter 
wall having an absorbi iokness equivalent to 
0-7 mm. of aluminium. Using the known rate of 
emiseon of particles by thorium C relative to radium 
O, the ratio of obeerved to caloulated heatmg is 
constant within experimental error for all five 
producta, and well with Hess and Lawson’s 
value of Z, namely, 3:72x10° a-particles per gm. 

seo. The discrepancy in the worst case, namely, 
thorium (B +0), is 2peroent. If Geiger and Werner’s 
value of Z, namely, 3-40x10!5, be correct, the 
excess heat over and above that provided by the 
known radiations must be a nearly constant fraction 
of the ‘whole (9 to 12 per cent.) for all the substances 
investi, It must also in a form easily 
absorbed by 0-7 mm. of alummium, and if electro- 
magnetic would require about 40 quanta at least per 
atom ioe . 

H. F. Baker: Note on the “ Commutative 
Ordinary Differential Operators " by J. L. Burohnell 
and T. W. Chaundy. lo (he classical th of 
Abelian functions, the passage from the Sigel rue 
functions to the theta functions is made by a function 
which is the exponential of a sum of integrals of the 
third kind; the upper limite of these depend on 

ta determined by an mversion theorem. 
Messrs. Burchnell and Chaundy’s paper deala with 
the particular case of this when all these arguments 
except one are rero. They use an extended inversion 
theorem which disguises essential character of the 
coefficients in the differential equations obtained. 
Simplification is possible in the modular expreamon. 
of algebras integrals when the fundamental braio 

ion has the canonical Weierstrasa form. 

L. S. Ornstein, W. Kapuscinski, and J. G. Eyners: 
Intensity measurements in the secondary spectrum of 
hydrogen. The intensities of thé lines in the secondary 


ee ES have been measured in the 
region 4500-4900 A. by the Utrecht method. 


Optical Society, Jan. 10.—T. Smith: (1) On toric 
lenses. A of toric lenses having a common 
normal to all -their surfaces in general ten 
independent primordial coefficienta, A mi surface 





has three degrees of freedom, and this number 
&leo holds for any system of negligible axial depth. 
Formule are gi for the oal ion of the ten 


ooefficiente, which are dirus independent when the 
system includes at least separated toric refract- 
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ing surfaces with their planes of principal curvature 
finitely inclmed to one another. eye with both 
ita cornea, and ite crystalline lens astigmatic and-the 
meridians of principal curvature different has more 


Independent. coefficienta than a le lens has 
effective degrees of freedom. (2) onical forms in 
the theory of asymmetrical optical Canoni- 
cal forms for the quadratic terms of the eikonal and 


of the characteristic function for any optacal instru- 
ment involve only six arbitrary constants. The seven 
constant canonical form of the characteristic function 
obtained by Larmor is not general. . Larmor’s theorem 
on the equivalence of any optical system to a sym- 
metrical instrument together with two thin astigmatic 
lenses also fails. Three separated astagmatio lenses 
are needed to represent the general —M. 
Herzberger: Some remarks on an extension of the 
optical cosine law. In this note reference is made 
to an extension of the optical cosine law, a full de- 
Thee of which will appear in the Zeitschrift fur 


Physical Society, Jan. 27.— W. E. Pretty: The 
Swan band spectrum of carbon. The Swan trum 
haa been obtained in carbon monbxide and in the 
carbon sere in the absence of hydrogen. A dwe- 
cussion of the results of experiment and theory leads 
to the conclusion that the emitter of the Swan band 
goe 13 the molecule of carbon (C,).—T. Smith: 

some misapplications of the law of errors and on 
the intrynsic error in foocometry. .In some physical 
measurements the uncertainty due to a single cause 
is not infinitesimal, and the precision of the mean of 
& large number of observations given by the law of 
errors 18 not them physically si t. An example 
1s afforded in attempts to identify the position of an 
optical i . According to geometrical optics, this 
lies in a definite surface; but, owing to the physical 
properties of hght, this surface cannot be identified 
experimentally. The use of a double cylindrical lens 
as & means of limitmg more narrowly the space in 
which this surface lies is discussed.—A. H. Davis: 
Some acoustical phenomena illustrated by ripplee— 
transmission through Quincke filters, curved conduits 
and vibrating partitions. The paper employs ripple 
photographs to illustrate the action of the Quincke 
acoustical filter, and directa attention to the filteri 
action which is likely to oocur at bends in curv 
sound conduits or in curved horns owing to resonant 
transverse vibration of the contained air. It also 
illustrates by the ripple analogy the transmission of 
sound through partitions. 


EDINBURGH. 
Royal Society, Jan. 9.—Penelope M. Jenkin i Note 


on the sym etic nervous Risse of Lepidosiren 
paradoza. slender pathetic trunk without 
obvious ionic runs along each side 


of thè d aorta, receiving & ramus communtoans 
from each spinal nerve throughout the length of the 
splanchnocele. The trunk could -be traced for a 

ort distance into the tail region; anteriorly it 
could not be traced farther forwards than the first 


spinal nerve. Ganglion oells were found di 
scattered thro the trunk. No actas eT 
the vagus no oollateral trunk, no medullated 


fibres, could be detected. On the whole, the sym- 
pathetic of Lepidoeiren shows most close affinity to 
that of Salomandrine urodeles.—D. Noel Paton: Reflex 
postural adjustmenta of balance in the duck. A 
series of reflexes in the intact and in the decerebrated 
duck induced by disturbing the balance round 
antero-posterior and a transverse axes are described 
and analysed and explained as developed for the 
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readjustment of equilbrium.—E. A. Baker: The 
law of blackening of the Pho late at low 
densities e. The dependence of the density of & 
photograp io deposit on the conditions of exposure 
and development, in icular when the density is 
low, is in as indicating that several distinct 
latent images are formed, the most important being 
a slowly developing image involving two consecutive 
quantum absorptions; a rapidly developing image 
involving three absorptions, together with an inter- 
vening ‘emission’ and a very slowly developing 
' reversed ’ image involving three consecutive absorp- 
tions. Various phenomena, including those vee 
two separated exposures, are successfully m . 
—Edith Philip Smith: A com tive study of the 
stem structure of the us Clematis, with special 
reference to anatomical induced by vegetative 
propagation. The genus includes 160 species, of 
cosmopolitan distribution, i in habit from 
lianee to woody herbs. Of these, 187 were examined. 
The general vascular anatomy of the genus is remark- 
ably consistent, centring round the simple Vitalba- 
type with 12 foliar bundles. The origin of callus is 
from the interfascicular cambium : adventitious roots 
come from the fascicular cambium. Propagation 
by stem cuttings 1s made easier by preron partial 
etiolation : the anatomical effecta of this treatment 
are discussed. 


PARIS. 
Academy of Sciences, Jan. 16. — Pierre Termier: 


The of the French .— E. 
Leclainche and H. Vallée: Vaccination - 
thrax. A description of improved meth of pre- 


immunising sera from Clostridium Chauvon. 
tration has been abandoned for supercentrifugati 
with subsequent addition of formaldehyde, and & 
mixed culture of various strains and different ages is 
used. Details are grven of the resulta of the practical 
ae of the sera, which is shown to be safe 
and effective.—Nemours-Auguste and Ae icai 
The treatment of angina pectoris b. iotherapy.— 
G. Nicoladzé: An arithmometer with dedi Mappe 
direct nrultiplication.—d’Ocagne: Remarks on the 
preceding communication.—Charles Colombi: The 
number of iflo turns of steam turbines.—Emile 
Merlin: Fluids with cylindrical Were in rota- 
tion round an axis.—Jean Fieux: new io 
apparatus for preron ting rolling of wees A de- 
scription and wing of the proposed apparatus is 
given, together with a curve showing the result of 
lying the ap tus to a vessel of 880 tons dis- 
P ent.—A. Lévèque : The difference of the varis- 
tion of temperature along the surface of exchange on 
the transmission of heat between this surface and a 
fluid in motion.—A. Lafay: The electromotive force 
of friction of metals. Subject to certain precautions 
described, it has been proved experimen that the 
E.M.F. produoéd by the friction of metals 18 propor- 
tional to the relative velocities of the rubbing sub- 
stances, and is ind: dent of the pressure maintaining 
them in contact.—H. Jedrxejowski: The phenomenon 
of inversion in biotite submitted to the action of the 
a-rays. Joly, in di ing the explanation of the ring 
structure of the haloes in biotate, has suggested an inver- 
sion analogous with that ahown by over. hoto- 
graphio plates es the cause. iB view 18 00; 
experimentally, and it is proved that in co uence 
the determination of the age of minerals by the haloes 
may lead a d m pA E 
trography of the y-rays by me di on. 
The apparatus, deecribed in Du furis & parallel 
bundle of y-rays, freed from f-rays, and the 
is obtained by the rotating crystal method (rock salt). 
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The lines attributable to radium B and radium O are 
comprised between 85 and 284 U.X.—Georges Simon : 
The development of a Daguerre plate by cathode pul- 
verisation.—Henri Chrétien : otographic method 
with high luminosity.—H. Colin and Mile. A. Chaudun: 
Velocity of hydrolyms and hydrogen 10n concentration. 
The results of experiments on the hydrolysis of sugar 
are given, in which the effect of various acids and 
addition of salta were studied : it was found that the 
variations of the hydrolysis constant are never parallel 
with the variations in hydrogen ion concentration.— 
Pierre Chevenard and Albert Portevin: Causes of the 
variation of volume scoompan the hardening of 
the hght aluminium-copper &lloya.—P. Laffitte and 
P. Dumanois: The velocity of the explosive wave. 
The velocities of the explosive wave in mixtures of 
hydrogen and oxygen and methane with o at 
varying initial preasures, have been ineamival by te 
photographic method both with and without added 
ead tetrasthyl. The velocity of propagation of the 
explosive wave proved to independent of the 
presence of the antidetonant in the gaseous. mrxture. 
— Max and Michel Polonovski: y-ecopine and soopo- 
line.—E. Tassilly, A. Belot, and M. Descombes : e 
saponification of ethyl phenylethylmalonate by alkalis. 
In this saponification, some phenylethylaoetio acid is 
always formed, this forming the main product of the 
saponification in hot alcoholic solution.—]. Bougault 
and L. Baniel; The sulphoxytriazrnes—A. Apard: 
The metallic complexes of the cellulose nitrates.— 
Jacques Bourcart and M. E. Denaeyer: ‘The litho- 
Checa: of the intrusive rocks of the Central 
‘8 Massif (Jacques Boureart expedition, 1922- 
1923).—Paul Fallot: The central part of the Sierras 
of Segura (Andalusia).—F. Bordas and A. Desfemmes : 
Rains containing dust and salt.—A. Guilliermond : 
Some new facts relative to the development of 
Spermophthora gossypis.—P. Gavaudan : The relations 
between the vacuome and the oil-bearing system’ of 
the J &nniaceg.—]. Amar: The respiratory 
quotient.— A. Fessard, H. Laugier, and S. Nouel: The 
recovery index of a neuro-muscular system in the 
course of work.—Philippe Fabre: The form of the 
muscular contractions in indirect stimulation by linear 
currents.—J. M. Le Goff: The vasodilatave action of 
the salts of cobalt.—C. Dawydoff : Some observations 
on the development of the Enteropneusts.—L. Léger 
and C. Motas: The lacustral fauna of the Grand 
Lautien.—C. Mathis: The experimental transmission 
of the spirochæte of the shrew mouse by the louse.— 
Cordier, Lesbouyries, and Verge: H. csamic gyn- 
drome and vitul&r fever.— Marcel Labbé, H. Roubeau, 
and F. Nepveur: The action of nickel and cobalt 
salta on the h lyosamio power of msulin in diabetes. 
—Léon Blum and P. Grabar: The alterations in the 
renal function Dy AYER HE. An &ooount of 
changes in the secretions, simulating nephritis 
of Dore re in, vC to x deficiency of sodium chloride. 
—Jean man: The therapeutic properties of X-ra: 
of wave-length 8 A. à : di 


Rome. 


, Royal National Academy of the Lincei. Communica- 
tions reoeived during the vacation, 1927.—U. Cisotti : 
Spiral vortioes.—E. Bompiani: Darboux quadratios 
and projective normal in a point of a surfaoe.— C. 
Rosati: Riemann matrices.—S. Cherubino: Notions 
of parity and the real character of real Abelian 
varieties (1) Subnormal Riemannian matrices.— 
G. Vitali: A covariant derivation in generalised 
absolute calculus.—Francesco Sbrana: Theorems of 
the mean for the solutions of certain equations 
with partial derivatives. — B. Finzi: Biharmonio 
functions on & suríace.— A. Terracini: Differential 
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proe geometry-of h surfaces.—A. Masotti : 
beervations on the motions of a fluid in which the 
distribution of the vortex is stationary.—F. Ruda: 
Explanation of the green ray. The variations in the 
colour of the last rays of the settang sun from green 
to blue may be attributed to the variable dimensions 
‘of the corpuscles held 1n suspenaion in the atmosphere, 
a the lower layers near to the earth's Bur- 
face. en the absorption is very intense, the green 
or blue ray is naturally not seen, this being the case 
when the sun is red. Maroon factors may intervene 
to cause the divergence, at times considerable, between 
the theoretacal and the actual durations of the 
phenomenon.—C. G. Fontana: Gold purple (2). Sub- 
stances analogous to purple of Cassius may be obtained 
without the use of a stannous salt, the kroes of 
aluminium, zirconium, or thonum being utilised as a 
pupportng material. In such cases the ee 
ig etfec by means of a red, alkaline gold sol. The 
structure of alummium gold purple and zirconium 
gold purple are completely analogous to that of purple 
of Oasmus, the gold being present in the elementary 
condition and with the sáme high degree of dis- 
persion. No such conclusion iq found ible with 
the thonum gold purple.-A. Desio: e presence 
of the Miocene m the neighbourhood of El-Abiàr 
(Cyrenaica).—S. Ranzi: Differential inhibition in the 
development of cephalopods and considerations on 
the so-called axial gradient. The phenomena which, 
in embryos, seem to indicate the presence of an axial 
gradient, have their raison d fire in the ial manner 
of development of the forms in‘ question. The so- 
called axial gradient is not a regulator of the develop- 
ment, but & resultant, more apparent than real, of 
the occurrent phenomena, whioh in all cases diverge 
widely from d’s scheme of one or two dominant 
points (at the cephalic and caudal extremities).—D. 
Cattaneo: Ultramicroscopic investigations on the 
orystalhne lens (3). Modifications of the ultramicro- 
scopic structure by the action of disimbibition in dry 
ar, of hydration 1n water, and of low and high tem- 
peratures. When the orystallme lens of et ie of 
the ox is kept in a desicoator oa i g orum 
chloride for a period exceeding 24 hours, the surface 
fibres become alender and assume a diffuse and marked 
refractavity, the chondrioeomes being then no longer 
vimble; this condition of the fibres persiste even if 
the lens 1s afterwards placed in water, in which the 
lenticular substance swells, When the fresh lens is 
immersed in water, the imbibition occurring reveals 
iteelf ın gradual and rapid diminution up to complete 
disappearance of the chondriome, that is, of the 
differentiated part of the lenticular protoplasm. The 
produoed in the lens by the aotion of oold 
are those which are manifested after the death of the 
cells and are thus not directly dependent on the 
lowering of the temperature. e effects of a high 
temperature on the me fibres are a gradual 
disappearance of the differentiated part and a pre- 
cipitation of the colloids constituting the fundamental 
protoplasm, which loses ita homogeneity and becomes 
peal this is essentially the phenomenon deter- 
mined by the action of acida—aA. Galamini: The 
daily thermal curve of the albino rat. In accordance 
with the life habite of the albino rat, ite tem ture- 
time curve exhibita two maxima, at 7 A.M. and 10 P.M.- 
midnight, and two minima, at 1 P.M.-5 Pw. and 4 A.M. 
ively.—C. Artom: The circulating elementa 
of the hgmolymph of euphyllopod crustaceans. As 
is the case with other entomoetreoens, the functions 
of these elemente seam to consist of elaboration of 
the fate absorbed by the epithelium of the intestine 
and of transport of the elaborated fats to the various 
tissues. 
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Official Publications Received. 


Barras. 


Agnoulture : our tiation Report of the Director of Agmoalture for 

41. 
ot-Spain.) la 64. 

Tue Vietori Bush Norung Assocution, Report and Atatemant of 


Accounts $0 Mth Jane 1077. 105. (Melbourn) 

Department of agriculture, lon. Bulletin Mo. 82: Field be a 
TMentaton with Rubber (Hevea brasihenils) By L Lord L. 
Abey esunders al. ( m 40 canta. 

The Chemist in the Pho piho ustry. By O. F. Bloeh. treat- 
feld Memorial Tec ) Pp. 18 (London: Institute of Ohemu- 


i 
of Great Britain Ireland 
6 Instibate of Obemis of Great Britain and Ireland. Jubilee 
Oulebration, 14th-15th Deosm ber 1927. 

Journal of the Chemical Boolety: containing Papers communicated 
rn ue d January. Pp. vui-iv--136 (London: Guiney and 

ack-on. 

Aeronnutlon! Research Oommittes: Reports and Memoranda. No. 
IDH (Ae $81): On the Flow of Air behind an Inelued Flat Plate of 
Infinite Span. By A. Fage and F. O. Johansen. (A.1 b, Photographie 
Work-Flow, eto. 18 —T. 3401.) Pp. 364-8 tee. le Bd nah No. 
1105 (Ae. : The Aerod 168 of a Bimple Servo-Rudder System. 
By M. er and F/Lt. C. E. W. Lockyer. (A.3b Fins and 
Hud lers, 10.—T 2488 ) 8+3 plates, 6d. net (London: H.M. 
Biationery Offloe.) 

Nary (Health) Statistical Report of the Health of the Navy for 
merer 1923. v4-13€. (Londoa: H.M. Biitronery Offices.) is. Od 
ne 

[mperml Department of Agnoulture for the Wost Indies Raport 
white Department, 8t Lucu, 1928  Pp.iv--f9. (Tnnkdad, 

Royal Botanro Gardens, Kaw. Bulletin of Miscellaneous Information, 
1087. EP ATER TOSTS pistes (London: FIL Stationery Office) 


of the Parthshire Boctety of Nataral 
Bownoee. Vol 8, Part 4, l0fo-J7. Pp. 159-*33-- xx vx-rlur--10 platen 
(Perth) 84 6d. ; to Membera, 1. ti, 

Joarnal of the Indian Institute of Beaenes? Vol 10A, Part 7 : Batar- 
floatisn in mixed Bolvanta, By B. V. Bhide and H. Watson. Pp 
11-77, 8 anota, Vol 10A, Part 8* Ni n Fixation by 'Axotobacter 
Ohroococenu ' By Ranganathan aud d V. Norre. Pp. T$-06. 


1,4 rupees, (HBaugzlore) 

Recorda of the Botanical of India, Vol 11, No. 3: The Flore 
of the Ohakene Sundarbens Dr. J. M. Cowan. Pp 197-125. 
(Oalentta: Government of Indu Oantral Publication Branch.) 10 
annas 


iis 
Oommittee of the Piivy Counen! for Medical Research. Report of 
the Medic] Hessareh Oounell for the Year 1926-1977. (Omd. 8018) 
Ip. 182% (London: H.M. Stationary Office.) 3. net. 

Oolony and Protectorate of Kenya. Bulletin 18: The Common Coffee 
ME (Paros cous Lilananut, CklL) m Kenya Colony. By T. 
wW. K Pp. vu+1i0+6 plates — (Nairobi: Government 


Procsedings of the Royal Bomoty of Victoria, VoL W (New Benss) 
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The Science of Scenery.. 


HE study of acenery as land form has long been 
: the subject of scientific inquiry. The alow 
but ever acting processes of earth sculpture have 
been observed, and the everlasting hills of our 
experience have become in mental vision but 
shadows of a changing earth flowing from form to 
form. Mountain and vale, river and coast, each 
can be explained from the texture of the rock and 
the character of the tools used by Nature in the 
shaping of the earth. What man naturally sees, 
however, is not land form but landscape, and his 
sympathetio appreciation of the latter rests on 
entirely different principles from his intellectual 
understanding of the former. 

Landscape is too elusive in ita compoaition,. too 
fiakle in ita ever-changing form, to be bound by rigid 
laws of science, and yet it is obviously subject to 
certain laws of harmony. ‘‘ Every landscape," 
states Prof. Alexander, “has to be composed. 
He who finds Nature beautiful does not manipulate 
with chisel or brush or voice the material he uses ; 
he makes it beautiful by selection and composition, 
and, if need be, by imaginative addition. The fact 
is that the Nature we find beautiful is not bare 
Nature as she exists apart from us, but Nature as 


seen by the artistic eye.” The laws of scenery may 
be compared with those of music. They are the 
laws of harmony. 


It is to find a scientific foundation for the sethetio 
study of scenery that Dr. Vaughan Cornish haa of 
recent years turned his careful observation. Some 
of his resulta have formed the subject matter of 
many publications, and from these the following 
examples of his methods have been drawn. The 
tones and colours of every landscape go through a 
cycle of change with the daily and annual revolu- 
tion of the sun, and it is evident, therefore, that an 
æsthetio science of scenery must give an account of 
all these changes. They are exactly recurrent, and 
the results would be precise were it not that the 
atmosphere interposes a screen or veil of varying 
density according to the weather. 

Dr. Vaughan Cornish is of the opinion, how- 
ever, that, taking account both of the position 
of the sun and the state of the atmosphere, 
the effecta observed are sufficiently definable to 
admit of a systematic and fairly simple desorip- 
tion and explanation of the variation of tone 
and colour in the landscape. As an example he 
describes three varieties of atmospheric condition 


TT ot aoe he eee Jan 1928. Bee also 
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as they affect an extensive view of lowland. On 
fine days, with the exceptionally clear air which 
often precedes rain, there is a broad foreground 
of lights, shadows, and local colours. In the far 
distance the landscape is richly dyed with atmo- 
spherio shades of purple and of blue. The middle 
band of relatively unattractive tone and colour is 
leas noticeable and perhaps is actually narrowed. 
This constitutes the richest daylight harmony of 
light and landscape on the English plam. On 
& misty day the farthest parts of such exten- 
sive prospecte are shut out and the foreground 
loses in sBtereoecopio strength and in contrast 
of light and shadow. The undulations of the 
middle distances are then revealed in unwonted 
emphasis by the increased rate of atmospheric 
absorption and with an attractive tint of silver 
grey. 

During spells of fine summer weather of anti- 
oyolonio type there is no broad harmony of light 
and landscape in the English plain. The diffusion 
of the sun’s rays in the upper air deprives the 
foreground of much of the vitality of tone and 
colour which are its proper charm and the means 
whereby it acta as a distancer for the reet of the 
landscape; the farthest undulations of the land 
lack atmospheric blue, and thin cloud, reflecting & 
crude white light from the sun, usually makes. the 
aky neat the horizon too garish to be viewed 
- together with the distant land. These factors in 
tone and oolour in relation to distance enter also 
into questions of apparent magnitude with ita effect 
on landscape. Thus it is pointed out that distance 
affects the tone of clouds and mountains in opposite 
ways. Mountains physically compact look leas 
massive from a distance, being then merely the 
opaque background of a translucent coloured 
medium. Cloud, on the contrary, being & sparse 
collection of small particles, is misty near at hand, 
but in its piled-up or cumulus form, appears com- 
pact and massive at a distance of a few miles. At 
close quarters, where clouds appear vaporous and 
mountains massive, the relation between them is 
altogether desirable. 

From this example of natural soenery we turn to 
one in which man’s work is superimposed on Nature. 
In his ‘ soenery of civilisation’ Dr. Vaughan Cornish 
strikes & note of great practical significance. In its 
largest sense, Nature includes humanity, and the 
works of man may or may not blend with Nature to 
form harmonious groupings of ssthetic landscapes. 
The charm of old towns and places lies not solely in 
their age, but in the degree with which they conform 
to the laws of æsthetic geography. The city is the 
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greatest expression of man's regional activity, an: 
the stately avenues of a well-planned city are the 
crowning examples of one of the most characteristic 
contributions made by man to the scenery of thi 
world— the vista—that pleasant path of con 
verging lines which leads the eye to a point of reer 
in the far distance. The towering effect of build 
ings in the foreground, always considerable from 
the effect of vertical planes, is enhanced by columna» 
relief, which being imperceptible at a distance, doe: 
not interfere with the perspective of regular andi 
strongly marked cornices reinforcing recessional 
effect in the remoter view. 

Delight in the vista led men long since to plant 
trees in avenues of approach to lordly mansions, 
and later occurrences of a somewhat saccidental 
character brought in the boulevard. Here we have 
not only the simultaneous pleasure of a vista of 
buildings and a vista of trees, with pleasant 
combination of colour im the season of the leaf, but 
also an enhancement of architecture, which, though 
appreciable at all seasons, is especially remarkable 
when the boughs are bare. The plane tree, which 
is mostly chosen for boulevard planting, is unsur- 
passed in winter for the combined delicacy and 
magnitude of the three-dimensioned lattice, which, 
as & foreground, makes space itself stereoscopic, 
distancing and magnifying the architectural baok- 
ground, to which, moreover, it imparte an atmo- 
spheric tone. The constructional lines of the dome, 
the crescent, and the archways of a stone-built 
bridge, are & monotonous repetition of balanced 
curves, but seen near by as they are in cities, per- 
spective transforms monotony to rhythm, and the 
rhythm changes with every step of our approach, 
the curve of each element of the structure changing, 
the change different for each element according to 
ita position, the change from form to form so subtle, 
so continuous in ite flow, that it imparts the sense 
of infinity. 

These two examples, culled from the records of 
Dr. Vaughan Cornish, illustrate the range of his 
inquiries and the principles upon which he is 
working. Investigation into the laws which govern : 
soenery is of course valuable in itself. It pointe, 
however, to & practical maxim of great worth in 
view of man’s increasing energy to change the 
surface of the earth. We are to-day great city 
builders, and even the countryside we tend to 
urbanise. The townward drift of men is every- 
where observable, swelling to inordinate size our 
cities and city agglomerations. The evidence 
appears incontrovertible that, for good or iil, cities 
and culture go together. The higher men rise in 
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he social scale, the more they appear to desire to be 
vithin the circle of civic life. 

No greater example of the national danger 
vhich comes from the absence of such institu- 
jong may be found than in the report which 
yas issued some ten years ago by the Commission 
X Inquiry iríto Industrial Unrest in South Wales 
Cd. 8668, 1917). Physical conditions in the 
i&rrow valleys of the coalfield have resulted in 
ireat populations being crowded in long rows of 
*ongested villages set in the shadow of slopes falling 
steeply to the stream bed where roads and railway 
and colliery workings are placed. The beauty of 
Nature has been destroyed and no ‘scenery of 
civilisation ' has taken ite place. Cities and civic 
life are absent in these valleys, and to the present 
dismal surroundings the report traces the prime 
cause of social unrest there. 

It is a characteristic of the industrial age that it 
has been one in which humanity has been crowded 
together round mill and factory. We have reached 
& stage in the evolution of cities, however, when the 
vulgar ugliness of industrial towns no longer 
satisfies. Town planning is the order of the day, 
but on what principles shall we develop oonstruot- 
ive civic art or shape the countryside? Patrick 
Geddes notes that Aristotle wisely insisted upon 
the importance not only of comparing city institu- 
tions, but also of seeing our city with our own eyes. 
He urged that our view be truly synoptic, a word 
which had not then become abstract, but was 
vividly concrete as its make-up shows. It meant 
the seeing of the city as & whole, like Athens from 
the Acropolis, or rather of Athens and Acropolis 
together—the real Athens—from Lycabettos and 
from Pireus, from hill-top and from sea. Large 
views in the abstract depend on large views in the 
concrete. 

The appreciation of scenery, in this fullest sense, 
is, like the quality of mercy, twice blessed. To the 
individual it gives & new pleasure in the world 
around him. Toa community educated in scenery 
appreciation, it reveals principles which should 
guide constructive art in Nature, principles which 
will influence for abiding good the resettlement 
of England and of other countries consequent 
on & vigorous development of the economic re- 
sources of the earth with new means of transport 
and communication. The diagnosis of scenic 
beauty made by Dr. Cornish in his addresses 
should appeal particularly to all who are oon- 
cerned in regional surveys and the preservation 
of rural scenery or the relation of architecture to 
landscape. 
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Eou Palzometrology. 

(1) Glass Stampa and Weights : Illustrated from the 
Egyptian Collection in University College, London. 
By Sir Flinders Petrie. Pp. vi+28+26 plates. 
(London: British School of Archæology in 
Egypt, 1926.) n.p. 3 

(2) Ancient Weights and Measures: Iliusirated by 
the Egyptian Collection in Universtiy College, 
London. By Sir Flinders Petrie. Pp. vi+51+ 
54 plates. (London: Department of Egypto- 
logy, University College, 1020.) n.p. 

IFTY years ago there was published in London 
a small book with an ambitious title, “ In- 
ductive Metrology.” It was an account of the 

&uthor's attempts to discover from ancient struc- 

tures, by an analysis of their ascertainable dimen- 

sions, the basic unite of linear measurement that 
must have been employed by their builders. The 
adjective served to direct attention to the contrast 
between the author’s method and the prevalent 
practice of spinning unverifiable hypotheses out of 
the vague data furnished by remains of a purely 
literary character. The method was not new, even 
in relation to the investigation of ancient metrology 

—it had been used by Newton in his endeavour to 

ascertain the length of the sacred cubit from oertain 

dimensions of the Great Pyramid—but it had never 
hitherto been exercised upon so large & scale. 

Now the applicability of the inductive method 
depends greatly upon the extent to which trust- 


- worthy observational date are envisaged, and this 


again depends upon the degree to which relevant 
material is available for observation. These 
considerations were olearly appreciated by the 
author of “ Inductive Metrology,” and, seeing that 
the supply of material or of observational data 
were deplorably lacking, such trivialitiee having 
been almost completely ignored alike by writer and 
excavator, he set himself with & will to remedy the 
deficiency. As a consequence the name of Flinders 
Petrie has beoome inseparable from mention not 
only of ancient metrology but also of scientific 
Egyptology in general. 

Within & few years of the publication of his 
initial essay he was excavating, on behalf of the 
newly formed Egyptian Exploration Fund, the 
ancient cities of the Delta, whence, especially from 
Naucratis, Tanis, and Defenneh, he recovered inter 
alia great quantities of weights of various ages, 
shapes, sizes, materials, and states of preeervation. 
To the data obtained from this material, carefully 
corrected for estimated losses and accretions, he 
applied the method of statistical analysis which had 
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proved so effective in his study of linear measure- 
ments, and arrived at certain conclusions with regard 
to ancient unite of weight, duly publishing his resulta 

. in the reporta of his excavations. Since that time 
the store of Egyptian weights recovered has been 
periodically augmented through the labours of the 
Britiah School, and now amounte to about six 
thousand specimens, of which number two-thirds 
are. preserved in the collection at University 
College, London, together with a smaller but still 
important assemblage of measures of capacity and 
of length, and a few examples, mostly of late periods, 
of balances and steelyards. 

The present volumes are primarily of the nature 
of a catalogue of all objecta of a metrological 
character contained in that collection, and as such 
they have a value proportional to the importance 
and uniqueness of the collection; but they are 
considerably more than mere descriptive enumera- 
tions: they are studies in the art of scientific 
classification. In the introduction to the larger 
work, Sir Flinders Petrie modestly disclaims any 
attempt to deal with the whole field of ancient 
metrology. ‘‘ This," he says, “is only a publication 
of material, and in the necessary classification of it 
we may reach some solid foundation for the whole 
subject.” Whether, the foundation that has been 
reached is solid enough to support a permanent 
edifice time will no doubt show, but if the pro- 
digious industry, meticulous care, unwearying 
patience, and searching breadth of view to which 
these two books bear witness are insufficient for the 
purpose, we may have long to wait for the provision 
of a sounder basis. 

All who have at any time been led-by ciroum- 
stance to seek for authentic information regarding 
ancient unite of weights and measure, and have 
found themselves floundering amongst competing 
theories of derivation and inter-relationship, or 
staggering through mazes of peeudo-scientific 
hierophantics, must surely turn with grateful relief 
to the findings of one who restricta himself to the 
consideration of actual facts. We have here no 
airy speculations, no arguing from questionable 
‘premises or gratuitous assumptions, but the results 
of a prolonged and patient examination, at every 
practicable angle, of a vast amount of material 
evidence. 

Naturally these resulta can scarcely be expressed 
in the form of poaket-book tables, nor do they 
readily lend themselves to popular presentation, 
though it must be admitted that they are set forth 
with as much clearness as the complexity of the 











that complexity, it should be realised that as regard 
the weights alone the objects dealt with are fron» 
periods ranging from an early prehistoric (Amratian 
age to the thirteenth century A.D.; that severa 
systems, often with overlapping multiples and sub 
multiples, were in simultaneous use; that in 
dividual weights might vary considerably from the 
standards they were intended to represent; tha 
the mean values of the basic unite fluctuate: 
throughout the ages; that some systems were 
confused by the existence of single and double (o» 
‘light’ and ‘ heavy ’) varieties of the same unit 
that in any given system binary, ternary, decimal 
and other series of multiples might exist side by 
gide; that most of the specimens bear no markings 
and that where markings are found they are 
frequently of an ambiguous or misleading character 
that in many instanoes elaborate tests and calcula. 
tions have been necessary in order to allow fom 
injury or corrosion, or both, in estimating the 
original weight. 

With these considerations in mind, one may 
without difficulty credit the statement made in the 
larger volume that “a large amount of tentative 
tabulating had to be done, on various lines, before 
& conclusive method of handling each part of the 
material could be reached." 

It would, of course, have been impracticable to 
burden the catalogue with details of all this experi- 
mental work; all the ‘scaffolding,’ to use the 
&uthor's own expression, has been removed and the 
extent of it might not be realised from & mere 
perusal of the stated conclusions, 

With regard to the weights, excluding the Arabio 
series, it would appear that eight fundamental 
unite emerge from the investigation, each forming 
the basis of a system. The specimens are cata- 
logued in ‘registers’ and grouped under their 
respective systems, the serial number, material, 
form, ascertained weight, numercial relationship to 
basic unit, the value of that unit and details of 
markings, etc., in respect of each specimen being 
compactly tabulated. The ancient names of the 
basic unite were not in every instance easy to 
determine ; indeed, but for the clues furnished by 
the results of recent progress as regards Palestinian 
weights, it is doubtful whether it would have been 
possible to discover the names of certain of the 
unite or to disentangle completely the corresponding 
systems. 

In this connexion it ia to be noted that the 
weights are very rarely marked, like modern 
weights, with their value in terms of & stated 


subject will permit. In order to form some idea of | denomination. When they are marked at all it is 
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often with some numeral which may refer to their 
»quivalenoe in some system other than that to 
which they belong; it is as if & kilogram weight 
were to be marked ‘35’ because it is roughly 
equivalent to 35 ounces. Even where a denomina- 
kion is marked, it is apt to be nothing more than the 
designation af some sort of a multiple common to 
more than one system, the term teben or deben, for 
example, being used for a weight of 10 qedete or one 
of 10 peyems (af. mina, shekel, oto.). Fortunately; 
however, the names of three standards of weight, 
Necef, Peyem, and Bega, have been found marked 
on weights from Palestine belonging respectively to 
hitherto unnamed series which occur also in Egypt, 
and others were discovered which bore, in common 
with one Egyptian example, a sign construed as & 
monogram of the letters X and O, and hence, having 
regard to the fact that some syenite weights of 
apparently the same series are shaped like the shell 
of the cowry, to be an abbreviation for the Greek 
name for that mollusc, xopim. The ancient 
names of the four remaining basic unita having been 
already established on abundant evidence, these 
Palestinian sidelighte afforded a very convenient 
key to the solution of the nomenclature problem 
and to the elucidation of all the Egyptian weights 
hitherto unclassified. 

Lest the argument outlined above for the adop- 
tion of the name kAoirine be criticised as far-fetched, 
it is only fair to add that it appears to receive no 
small support from the information contributed by 
competent zoological authorities, whose observa- 
tions are appended to the text ; it is hard to resist 
the conclusion that the standard derived ite name 
and form from the Mediterranean Cypro lurida. 

The eight standards recognised, then, are: (1) the 
peyom, varying from about 112 to 125 grains ; (2) the 
daric, & very early Mesopotamian unit, from 124 to 
133 gr.; (3) the stater, so called after. the famous 
gold coinage of Philip of Macedon though of much 
earlier origin, 132 to 138 gr.; (4) the typically 
Egyptian gedet, 137 to 162 gr.; (5) the Syrian necef, 
162 to 169 gr.; (6) the EAoirime, 170 to 189 gr.; 
(7) the bega, also known as the ‘gold’ standard on 
account of.the frequent occurrence of the ‘nub’ 
sign on its examples, 187 to 214 gr.; and (8) the 
sela, or Phosnician standard, 209 to 227 gr. By 
reason. of the variation exhibited in their different 
examples, these unita form a continuous overlapping 
series, but there are no grounds for concluding that 
they have diverged from a common predecessor. 
In an interesting appendix it is shown that, with 
the exception of the peyem and stater, the same 
standards must have been used in the weighing of 
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the precious metals at a very early time in western 
Europe. A remarkable comparison is drawn be- 
tween the widely spread system which connected 
Egypt with Babylonia, Assyria, eto., &nd those of 
Indis, China, and Etruria, leading to some curious 
speculations regarding the Etruscan migration. 

Although, as already stated, the work is primarily 
a catalogue of the Gower Street collection, the very 
useful step haá been taken of appending in brief 
outline an account of various other collections of 
weighta to which reference is made in the main text, 
including a hitherto unpublished list of the weighta 
in the Greco-Roman Department of the British 
Museum compiled by the author forty years ago 
and used by him in preparing his well-known article 
in the “ Encyclopedia Britannica." No reference, 
however, is made to the Egyptian weights mentioned 
by Chisholm in his report on various ancient weights 
in the British Museum in 1873 (Annual Report af 
Warden of the Standards, 1874-5, Appendix XI.), 
though the date there given would appear to be not 
altogether devoid of interest. 

In a chapter devoted to the steelyards, a very 
detailed account is given of the two large and elabo- 
rate specimens of Arabio date, the remaining six- 
teen examples being of Roman times, and a highly 
ingenious method is explained for arriving at the 
weight unit on which the graduations are based, 
notwithstanding mutilations and the absence of 
counterpoises. The balances, including the wonder- 
fully preserved set in a combination ‘ pocket’ case 
reminiscent of those in use in Great Britain a few 
centuries ago, are considered not with the steel- 
yards but separately, after the measures. Only 
one example is pre-Roman, and that is apparently 
prehistorio, a red limestone goalebeam about 3} in. 
long. The inclusion of a George IIT. coin balance, & 
Chinese balanoe, an eighteenth-century' nest of - 
avoirdupois weights, and similar oddmenta in this 
section, strikes a note of incongruity. 

The basio unite deduced from the study of the 
measures of capacity are: (1) the Syrian standard, 
of 20-8 or 21-44+0-3 cub. in.; (2) the native 
Egyptian hen, 20-0+0-3 cub. in. ; (3) the Syrian log, 
33-1--0-2 cub. in.; (4) the Attic kotyle, 17-2+0-2 
cub. in.; and (5) the Persian kapetss, 14-9-- 0-3 cub. 
in. Most of the vessels in this section, like many of 
the weights, have nothing to show that they are 
intended as measures (or weights) except the fact 
that they are found to stand in more or less definite 
relationships to one another as regards capacity. 
One, however, is graduated internally and another 
is marked aa '' 1/8th" ; these prove to be respect-. 
ively a 2-hen subdivided into j-Aen and a 1/8th 

s. Ed 
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hen. The weight of water-content of the measures 
shows some alight agreement with the systems of 
weight unite so far as the hen and the Syrian 
standard are concerned, but practically none other- 
wise. The theory of & primitive connexion between 
unite of weight and of linea! measure receives no 
support whatever; indeed, such a connexion is 
shown to be prima facie improbable. 

The lineal measures in the collection inolude 
eight wooden cubits, some as old as the 12th 
dynasty, showing the royal cubit of about 20-6 
inches divided into seven palms ; four rods showing 
the Assyrian and Jewish cubit of 21-4 inches 
divided into six palms; and a limestone standard 
measure showing a 7- palm oubit of 26-8 inches, 
besides various fragmentary specimens. The de- 
scription of this material is followed by a dis- 
cussion of the relationship between the last-named 
standard and those of northern countries, some 
striking parallels being set forth. 

The smaller volume is concerned solely with the 
glass stamps and weights characteristic of the 
Arabic period. Tte range of interest is accordingly 
more circumscribed, though even here the non- 
specialist may find food for reflection in the evidence 
afforded of the astounding degree of precision to 
which the medieval craftamen were able to adjust 
their weights. We know from other sources that 
the Arab scientista bestowed great attention on the 
development of the balance, both for weighings in 
air and for the Archimedean determination of 
specific gravities; but even so, it is rather startling 
to learn that they were in fact able, during their 
‘best period (during the caliphate of El Mahdy, 
circ. A.D. 775-785), to turn out wéighte agreeing 
with the standard and with one another to withm a 
few thousandths of & grain, or about 0-01 per cent. 
of their nominal weight | 

To the collector this catalogue should be of the 
highest value, for not only is the series dealt with 
larger than either of those previously listed (Brit. 
Mus. Coll, catal., Lane-Poole, 1891, and the Fouquet 
Coll. at Cairo, caial. Casanova, 1893), but also 
greater attention has been bestowed on exactitude 
of the weights and fuller use has been made of 
photographio illustration, every specimen except 
duplicates from the same die being portrayed. As 
the inscriptions are not always sufficiently clear 
in the photographs, they are all reproduced opposite 
the plates. The average error and tHe variation of 
the average standard of the dinar and the dirhem 
over the whole period are shown graphically. Of 
these two standards, the*former varies from about 
62 to 66 gr., the latter from 44 to 48 gr. The 
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principal multiples appear to be the wugiyeh o 
10 dirhems (av. 443-4 gr. in glass weighte anc 
445-6 in metal) and the rol of 12 wugiyehs (av 
5814 gr.), but many of the earlier weights ar 
marked as a fels of so many kharrubehs. The 
kharrubeh or carob (aleo=girat; Gr. keration) i: 
about 3 grains. Our own carat, legalised in 1013 a 
the ' Metrio Carat,’ is 0-2 gramnie=3-086 gr. Ir 
addition to the registers of weights there is given 
& chronological scheme of caliphs, governors, and 


-other officials, also a transliteration of the curious 


Monograms on the Byzantine solidus weights. 

In conclusion, it certainly seems no extravagance 
to state of these two volumes that not only do they 
constitute a worthy record of a unique collection, 
but that they may also be regarded, especially the 
major work, as forming & most valuable contribu- 
tion to the foundation of a rational system of 
palwometrology. W. H. MaTTHHWB. 
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The Study of Living Machinery. 

(1) Muscular Movement tn Man: the Factors 
governing Speed and Recovery from Fatigue. By 
Prof. A. V. Hill. (The George Fisher Baker Non- 
resident Leotureship in Chemistry at Cornell 
University, Vol. 3.) Pp. vi+ 104 +5 plates. 
(New York: McGraw-Hill Book Co., Ino.; 
London: MoGraw-Hill Publishing Co., Ltd., 
1927.) 12s. 6d. net. 

(2) Living Machinery : Kix Lectures delivered before 
a ‘Juvenile Auditory’ at the Royal Institution, 
Christmas 1926. By Prof. A. V. Hill Pp. 
xiv +256 +24 plates. (London: GQ. Bell and 
Sons, Ltd., 1927.). 7s. 6d. net. 

(3) Basal Metabolism in Health and Disease. By 
Prof. Eugene F. Du Bois. Second edition, 
thoroughly revised. Pp. viii + 17-431. (Lon- 
don: Baillidre, Tindall ahd Cox, 1927.) 22s. 6d. 


net. 

(1) T T is not many years sinos critics of academico 

physiological research work were aocus- 
tomed to illustrate their arguments by referring to 
the useleasneas of the investigations which were 
being made on muscle function. It has now become 
clear that these investigations laid down basic 
knowledge which to-day underlies the scientific 
study of musoular activity in athletics, medical 
science, and industrial problems. In the preface 
of his book, “ Muscular Movement in Man," Prof. 
A. V. Hill recounts an experience in America when, 
on being challenged by a member of the audience at 
the conclusion of a lecture to prove the value af his 





.work, he replied that he performed experimenta 
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»eoause they were amusing. .While it is apparent 
chat Prof. Hill finds great amusement in his investi- 
zations, yet few physiologista are able to demon- 
itrate the application of their work to the elucida- 
ion of practical problems as Prof. Hill has done in 
bis recent publications. 

The present-day views of muscular contraction 
have their origin in the investigations of Fletcher 
and “Hopkins (1907) on the lactic acid content of 
musole. These -observers studied the l&otio acid 
sontent of muscle under & variety of conditions, arid 
showed that when a fatigued muscle was placed in 
oxygen the muscle regained its excitability and 
the lactic acid fell in value. These experimenta 
suggested that lactic acid was formed by the break- 
down of a carbohydrate substance (glucose) on 
contraction of musole,and that the lacticacid played 
an important rôle in the initiation of the contraction. 
‘These investigations have, in recent years, been 
extended and confirmed. In the contraction of 
muscle, lactio acid ia the most important known 
intermediary. It is probable, however, that the 
lactic acid is not further oxidised, but is re-trans- 
formed through hexosephosphate and glucose to 
glyoogen, the energy for the process being supplied 
by the oxidation of & further supply of sugar; 
carbon dioxide, which is increased by the oontrao- 
tion, being formed from this later product. 

The investigation of heat changes during muscular 
activity have confirmed the chemical findings. 
Recently attention has been directed by Prof. Hill 
and his oo-workers to the viscosity of the muscle, 
and they have shown that during contraction the 
viscosity of the frog’s muscle appears to rise about 
twenty times. The effects of viscosity changes are 
clearly seen in investigating the speed of shortening 
and the energy of contraction, for, on contraction of 
the muscle, the viscous elements act as a resist- 
ance to the movement. Therefore the greater the 
speed of shortening, the larger the proportion of 
energy wasted; on the other hand, if the muscle 
Bhortens too slowly, the energy is not utilised for 
work but is converted into heat. At some inter- 
mediate point an optimum speed may be ob- 
teined where the maximum work is done in & 
given time. 

In “Muscular Movement m Man," which is 
based on a series of lectures delivered at Cornell 
University in 1926-27 under the non-resident 
lectureship in chemistry, Prof. Hill has applied the 
knowledge gained by investigations on the isolated 
frog’s muscle to the problems of muscular move- 
ment in man with particular reference to athletics. 
The author shows. how, from measurements of the 
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oxygen consumption, information may be obtained 
of the change taking place in the musole during 
exertion. The. resting oxygen consumption is 
accurately measured and compared with the oxygen 
used during the period of exercise and period of reet 
following the exercise. During the period of 
exertion the oxygen which can be inspired is not 
sufficiently large to prevent the accumulation of 
lactio acid, and excess of oxygen must therefore be 
taken in during the recovery period to restore the 
muscles to their previous condition. The amount 
of oxygen used, in excess of the resting level, during 
the period commencing at the moment exercise ends 
and ending when recovery is complete, is called the 
‘ oxygen debt.’ The greatest speed which can be~ 
maintained during exercise is therefore determined 
by considerations of the energy expenditure. An 
example is given on p.23, where theauthor estimates 
that a fit man might climb the Woolworth Building 
(792 ft.) in New York in eight seconds, finishing 
with an oxygen debt of fifteen litres, which is about 
all à man oan tolerate. A footnote adds that the 
newspapers reported that the feat had actually been 
aocomplished in nine seconds. 

By an ingenious eleotrio timing method the speed 
of a runner has been measured for varying distances. 
Plane ooila of wire connected with a galvanometer 
were arranged parallel to the traok. The runner 
carrying & magnet induced a current in the coil as 
he approached, which was recorded by the galvano- 
meter. The author's experiments show -that the 
slowing up during a maximal effort depends not 
only on the extent of the oxygen debt, but also on 
the increased viscosity of the fatigued muscle. 
The best athlete investigated took a longer time 
than other runners to attain his maximal speed in a 
200 yards sprint, but this is due to the fact that his 
speed was considerably greater. It is suggested 
that his succeas in attaining so high a speed, while 
partly due to his skill in running, is mainly de- 
pendent on the low viscosity of his muscles. The 
important rôlə played by the muscles in aiding the 
circulation during exercise is emphasised in the 
tables where a comparison of the oxygen consump- 
tion per kilogramme per minute is made between 
oarsmen and runners. The runner, by virtue of 
the pumping action of the muscles increasing the 
circulation rate, can consume per kilogramme of 
body weight considerably more oxygen than an 
oarsman. : 

* Muscular Movement in Man" is a book of 
exceptional interest. It gives the reader a olear 
and interesting account of muscular activity in 
relation to exercise, and Prof. Hill may feel assured 


316 


that his lectures will stimulate others to investigate 
the problems. 

(2) In “ Living Machinery,” Prof. A. V. Hill has 
written in simple language a deeoription not only of 
the muscles and functions of the body and how they 
work, but also of the body functions as a whole. 
The book is undoubtedly one of the beet popular 
scientific expositions of physiology which has been 

published. It will be read with benefit by all those 
who are interested in their own machinery or the 
progress of physiology. Boys and girls of a 
mechanical and scientific turn of mind will be 
stimulated by the description of experiments carried 
out by Prof. Hill and his staff of four, whose ages 
ranged from six to eleven years. The book will algó 
serve to demonstrate how the principles of chem- 
istry and physica enter into our own daily life 
and regulate the activities of the tissues of the 
body. 


(8) The metabolism of the body at rest has been , 


recently dealt with by E. E. Du Bois, Medical 
Director of the Russell Sage Institute of Pathology. 
The work of Du Bois on the measurement of body 
surface in man and on the metabolism in diabetes 
and fever is of fundamental importance, while his 
figures for calories per square metre per hour in 
normal individuals of different age and sex are 
generally used as the standard from which the 
percentage increases or decreases in metabolism 


occurring in disease are caloulated. The book, less- 


condensed than the monographs of King and 
MoCann, and containing lees detailed deeoription of 
technique than that of Boothby and Sandiford, is 
admirably written and covers the ground m a 
manner which leaves little to be desired. The 
book,-though written for those “ engaged in the 


practice of medicine and surgery, for medical” 


students, for -physiologista, and for dietetians," 
should also be of value to general biologists in- 
terested in the problems of respiration and meta- 
bolism. 

' The schools of nutrition in America, founded by 
Benedict and Lu&k, of whom Prof. Du Bois is a 
distinguished pupil, have for some years been 
applying the results obtained on studies of normal 
“human basal metabolism to the problems of clinical 
medicine. The success of these methods may be 
judged by the wealth of information which has been 
&ocumulated on disorders of nutrition, disease of the 
thyroid gland, blood, and fevers. This book affords 
an excellent example of the extent to which quanti- 
tative methods of measurement may be applied to 
the study of the normal and disordered functions 
of man. 
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Modern Physics. 


Lehrbuch der Physik. Yon Theodor Wulf, S.J 
Pp. xiv +512. (Freiburg im Breisgau: Herde 
und Co., G.m.b.H., 1928.) 17-50 gold marks. 

ULF’S “Lehrbuch” is the most recen 
edition of P. Ludwig Dreesel's ‘‘ Klemen 
teres Lehrbuch der Physik," which first appearec 

more than thirty years ago. It is not a rehash o 

the original or later editions, but an entirely new 

book. That this should be so is self-evident in view 
of the fundamental advances and far-reaching dis 
coveries of the last few decades. During last 

century the main object of the science consisted ix 

the observation and description of natural pheno- 

mena, and in the formulation of ‘ laws ’ embodying 
the results obtained. Now we seek to ‘explain 

them in terms of the smallest constituent brick: 
of the material world. From gross matter we have 
passed by way of the atom and molecule to the 
electron and the proton. 

During recent years there have been many books, 
both for the layman and for the specialist, dealing 
with the newer physics. Here we have a book 
which deals with the fundamental results of 
the whole of physics, and is written from the 
modern point of view. Of mathematics, the book 
contains just that amount necessary, in the author’s 
opinion, to stimulate a fuller appreciation and 
understanding of the subject. But it is not a text- 
book in the usual sense, that is, for students 
studying for examinations, though all who read it 
must derive much benefit and a keener and more 
enlightened grasp of the subject. It is not intended 
for the ‘man in the street,’ but for the young 
physicist, the engineer, the chemist, the school. 
mastér, and in fact for anyone who would weloome 
an authoritative and trustworthy &eoount of ‘the 
present-day structure of physics, without all ita 


“finer detail. 


The distribution’ of the subject matter is some- 
what off the usual lines, and possesses many 
advantages over-the pigeon-holed system of most 
text-books of physics, ancient and modern. Thus, 
instead of subdividing the subject into mechanics, 
heat, light, sound, magnetism, and oleotrioity, the 
author has Menden his subject under four main 
heads. 

In Part I, “ Die Korperwelt,” perhaps best 
rendered as “The Material World," the author 
deals with bodies as they are directly revealed to 
our visual sense, and includes sections on the 


fundamental ideas of motion, the motion of bodies, 


the force of gravitation and general attraction of 
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<nssses, elasticity, impact, general wave theory, and 
sound. Now we have ample evidence that matter is 
xompoeed of small particles—atoms—and although 
«we cannot see them, we recognise their existence 
and know some of their properties. This aspect of 
aphysios is dealt with in Part II. on the atomic 
structure of the material world, which contains 
sections on the system of the elements, the three 
states of aggregation of matter, temperature, 
apecific heat, heat and change of state, the three 
principles of thermodynamics, and the atom. Not 
content with the knowledge of the atomic con- 
stitution of matter, the physicist has probed in turn 
into the structure of the atom and ita consequences, 
with which Part III. is concerned. In this, the 
sections deal respectively- with magnetism, electro- 
statice, electric currents, ‘ interactions’ between 
electricity and magnetiam, electrolysis, ions and 
electrons, radioactivity, electro-magnetic rays, 
and atomic constitution. Finally, there are numer- 
ous phenotnena which, apart from ponderable 
matter, require a medium—the so-called ether— 
for their explanation. Part IV. is devoted to such 
etherial phenomena, and contains sections on 
‘ disturbed ’ (reflection, refraction, eto.) and ' un- 
disturbed’ propagation of light, interferenoe and 
diffraction, polarisation, light and colour, and the 
ether—treated also from the relativistic viewpoint. 
After a careful perusal of this book, one feels that 
the author has departed from the traditional ‘ dry 
as dust’ presentation of physics which is the bug- 
bear of so many young students. For this it is 
to be feared our examination system is largely to 
blame, for it has tended to foster the grouping of 
the branches of physice into somewhat disinterested 
watertight compartments. A treatment of physica 
on the lines of Prof. Wulf’s “ Lehrbuch” would, 
we believe, be of inestimable value to the junior 
classes in our universities, and serve to give them 
some of the enthusiasm for their subject that one 
usually meets with only amongst more advanced 
students. 


Our Bookshelf. 
"iore Garten ber eminent Dd a a 
assisted by eminen: ntributors. Re- 


and edition. Vol. 7: Thalenite 

to Z. With an Index to the whole work by 

Frances M. G. Micklethwait. Pp. vii +765. 

Mene Longmans, Green and Co., Ltd., 1927.) 
. net. 


Tue first du 
volume of ‘ Dictionary ” is to congratulate 
those who Msc ae responsible for the enterprise 
on the successful completion of their aduga task. 
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of a reviewer of the seventh and final. 


As the first volume appeared in 1921, the publication 
of & fresh volume a become almost an, annual 
event; but only five volumes had been completed | 
when Sir Edward Thorpe died in February 1025. The 
work on the two remaining volumes has therefore 
been completed by Dr. Forster Morley, whilst Dr. 
Micklethwait has prepared an index to the whole 
work, which ipie res more than 150 pages of the 
text of the last vo 

As in the earlier volumes, the emendation and 
enlargement has been so well distributed that it is 
not easy to discover where the new material has 
been incorporated, but the present volume is 
noteworthy for the addition of two articles on 
toluene and xylene by Prof. Rowe and Dr. Davies, 
which account for nearly 120 extra pages, and for ' 
an article by Prof. Brisooe on the physical and 
chemical properties of water, which covers rather 
more than ; compensation being provided 
by an expansion of about 4 in the article 
on wine. Prof. Hopkins has contributed a 
new article ón vitamins. These additions provide 
evidence of the thoroughness of the revision, and 
justify the expectation of a long lease of life for a 
work of reference which first appeared in 1890-1893. 
Katalyse mit kolloiden Meiallem. Von Walter 


Hhiokel. solem von ih Einzeldarstel- 
lungen, hera ichard ondy, 
Band 8.) . Vill + 80. emisohe 


Verl haft m.b. ET 1927. ) 6 gold marks. 


IN preeenting this account of laboratory methods 
of using colloidal metals as catalysts, attention is 
i mainly to the work of Paal and of Skita 
on the application of metals of the platinum group 
to the hy tion of different types of organio 
compounds. The earlier investigations of the 
henomena accompanying the BERE ee of 
y peroxide are only introdu to eluci- 
date the theory of the kinetios of colloidal catalysis, 
since they form the subject matter of a te 
volume in the same series. The use of colloidal 
metals has greatly simplified the important process 
of hydrogenation, since many reductions can be 
carried out in solution at o temperatures. 
Paal’s method has given very valuable results, 
particularly in the terpene series, but it is much 
more limited in scope than that of Skita, which 
appears to be applicable to most unsaturated com- 
pounds. Since, however, the latter method requires 
special apparatus in which a pressure of 2-3 atmo- 
spheres can be developed, it has received much legs 
attention. Much less is known about the appli- 
cation of colloidal catalysta to the reduction of 
inorganic compounds or to oxidation processes. 
The volume ends with a chapter on the mechanism 
of catalytic hydrogenation, in which theories of 
hydrogen activation are discussed. 


Evolution of the Drama in Hull and District. By 
Thomas She . Pp. xi +254. (Hull: A. 
Brown and Sons, Ltd., 1927.) n.p. 

IN this volume the versatile curator of the Hull 


Museum has published, with some ion and 
numerous illustrations, an addrees delivered by 
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^ him in his office of president of the Hull Playgoers’ 


Society. Properly Meri , theatrical history in 
Hull does not begin until 1707, exoept foc an 
ordinanoe of the Mayor and Corporation forbidding 
burgesses to attend ormanoes of the pla 

in 1599. Nor does Hull itself contribute much to 
the history of the drama, although Beverley, 
which comes within Mr. Sheppard’s area, cele- 
brated Corpus Christi with the usual plays and 
gild processions, and is also credited wi e first 
mention of mirdcle plays. Mr. She has 
drawn liberally on the material available from 
York, Chester, and elsewhere in elucidating the 
early stages of his subject. No Corpus isti 
plays are recorded in Hull; but it is in ing to 
note that there was a performance of the Noah 
play on Plo Monday in medieval and later 
times, when a ip which hung suspended in 
the transept of Hol: inity Church was taken 
down, ro the town, and then served 
as the ark of the play in front of the church. Mr. 
Sheppard describes a Pl boys’ Monday oelebra- 
tion which he himself saw m his early youth, when 
& group of rustic players went from house to house 
and acted a play which seams to have been of the 
usual folk drama type, culminating in the killmg 
of one of the characters. 


The Mathematics of Engineering. By Prof. Ralph 
iii "Landon: Bailliàre, 
34s. net. 


AMURIGAN text-books of mathematics rarely find 
favour in Great Britain, and this work, written by & 
professor of the U.S. Naval Academy to meet the 
requirements of student officers, is scarcely likely 
to prove an exception. The tendency throughout 
is to give an empirical and mechanical know. of 
the subject, so that the i uses his mathe- 
matics merely as a tool. iB is typified by the 
fact that a student is encouraged at an early stage 
in his mathematioal career to rely on a table of 
integrals, rather than to &oquire the facility for 
evaluating them independently. The degree to 
which the subject has been condensed may be 
ja from the fact that the theory of errors, 
method of least squares, and curve fitting have been 
dismissed in 42 pages. 

The printing is marred by the rendering of all 
letters used as symbols in ordinary Roman obar- 
acters instead of in the oustomary italics. In 
these days of monotype setting such an innovation 
cannot be defended on the grounds of economy, 
ad ae it noraa the didtotiiey of ing, it is to 


be hoped that other publishers will not follow guit. 
L. J. C. 
ical Harmonics: an Treatise on 


Harmonic Functions, with Applications. By 
Prof. T. M. MacRobert. Pp. xii+302. (London: 
Methuen and Co., Ltd., 1927.) 15s. net. 
Tum object of this work is to provide a text-book on 
the elementa of the e of spherical harmonics 
with applications to mathematical physics eo far 
as this can be done without emplo contour 
integration. Within these limitations the author 
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has certainly provided a useful book. The actual 
treatment of spherical harmonica occupies ten» 
chapters with | hii ie electric, and magnetic 
NP ications. ere is also a treatment of spheroids. 

o applications to hydrodynamics are mentioned. 
Chap. 1. contains an acoount of Fourier expansions 
subject to Dirichlet’s conditions, which should 
prove useful. Chap. ii. deals with the conduction 
of heat, and in Chap. iii. an interesting discussion 
of the vibrations of , Violin, and piano strings 
is given, which offers a striking contrast in the 
effect of initial conditions. The last three cha 
of the book give a valuable account of 
functions and their applications to the vibrations 
of a circular membrane and the flow of heat. 

L. M. M.-T. 


Mathematical Statistics. By Prof. Henry Lewis 
Rietz. (The Carus Mathematical Monographs, 
No. 3.) Published for the Mathematical As- 
sociation of America. Pp. xi--181. (Chicago 
and London: The Open Court Publishing Co., 
1927.) 10s. net. 

Pror. Rumrz aims at explaining the mathematical 

theory underlying modern statistical analysis, and 

in partioular to correct misleading impreesions as 
to the place and importance of probability theory. 

He has succeeded in giving an admirable and 

connected survey of the more important methods, 

including an account of the Lexis theory: The 
mathematics used are elementary and the style 
elegant, but the is that of the mathe- 
matician, and it is doubtful whether the author 
will suoceed in reaching those whose knowledge 
is confined to the elements of the infinitesimal 
caloulus. From the point of view of readers af 
this class, the book would have been improved by 

a list of definitions of the terms employed. To 

those of mathematical tastes the book can he 

recommended as offering a convenient co 

of an important field of thought. L. M. ML-T. 


Studies i 


Ds. ELDE writes very sincerely as a peel ah 
who is much iaai in psychological theory but 
ig quite unable to think of a mind without a brain. 
He haa no sympathy with modern paycho-analytio 
theory and writes as & whole-hearted behaviourist. 
He looks on sleep as an instinct which has become 
& habit. Dreams are to him easily explained on 
old-fashioned lmes without any need to invoke 
the aid of the censor, the symbol, manifest or 
latent contente, or any other Freudian concept. 
The author very sabiy pointa out that the inter- 

tation of dreams must by their very nature be 
lgay a matter of guess-work and far removed 
from any olaim to scientific accuracy. Altogether 
a most refreshing book in an where one has 


almost forgotten the existence of any other dream 
theories than those of Freud, Jung, Adler, and 
Rivers. . 
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Letters to the Editor. 


AN erin con RO ROME AITNE CHOSE 


du rare uj, Cooked monere Qusdud Jor Que 
or any other part of NATURE. No notice 1s taken 
of anonymous commeuntoations.] 


The Nebuitum Spectrum. 


ting note by C. T. Elvey ,121, 
p. 12, Jan. 7, 1928) & calculation has given of 
the “density neoemsary to uoe the nebulium 
" the example considered being the nebu- 
loeity originating in new star Nova Aquile, 1918. 
The outburst of this star was observed early in 
June 1918; by October a bright nebulous envelope 
had appeared around the star; ib continued to spread 
Oe Se ee observa- 
tion (August 1926). Tho outward flying gases had an 
average velocity of some 2000 km./sec. The N, and 
N, lines (5007 A. and 4959 A.) were ised in the 
spectrum about 19 days after the outburst. At that 
time the density of the envelope would be of about 


Ix an in 


107 grams/o.o. In the first years of the existence of 
the envelope the ie apte the gas consisted mainly of 
the nebulium lines N, and N,; m 1926, however, these 


were extremely faint, and most of the light came from 
the Balmer jtm of hydrogen and 4686A. Het’ 
(E. Hubble and J. C. Duncan, Astrophys. J., 66, p. 60; 
1927; and Plate IV.) Nine other nove give gimilar 
density, 10-1* to 10-9? grams/o.c., that is, about 50 
Mas cione c. 

This constancy was taken as indicating that ‘there 
is a sanntar a ey above which tbe oonditions are 
unfavo for the production of the oer 
Spectrum" (10-1" SASN Tii Pae to 
some millions of iH Pedir O., free peth being 
of the order of hundreds of esum Forbidden 
linee, however, have been actually obtained at higher 
pressures, and without denying hat the density is 
of great importanos, it seams to us that another 
factor has been unduly neglected: the tem 
It is evident that the expansion of the star was 
acoompanied by changes in temperature or at least 
by changes in the composition or the a 
aber. It is generally 
light Steet Sole arai oe caused 
by neighbouring stars (in the diffuse ulace: nebulg) 
or where the ricas. ich ee arranged around a brighter 
nucleus (planetary ) by the light from the 
central star. The nebulous material must be in a 
physical state sensitive to stellar radiation and close 
enough for the density of radiation to be effective. 

peared) DA born tud (Zansi LUN. J., 

85, p. 50; 1927) to ahow that the light emitted by 
the diffuse nebule is, in the case of the Balmer lines, 
at least, due to the recombination of positive ions 
and electrons. The total number p, of electrons 
which is captured by the nth level of the H atom is, 
acoording to Kramers, about 


1 


Ont 
p.72 where O= E 
= 1 
nyt Oni 


(W. the ionising en of the first excited level, 
m and e the mass and the velocity respectively of 
the electron). If jm of the electron is comparable 
i pa = preciable fraction of electrons will be" 

e first levels. Although the Balmer 
arid tured b T hé associated. continuum have been 
observed in many nebulm, it is by no means clear 
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how recombination mena can account for the 
majority of these clouds. The density of the gas 
itself is usually manr than the concentration of 
charges obtaiushlo in itive column of a (rare) 
Hus Ld ru eu den Uh 


yes theory of nebule emission has to account tor 
the mide diferencas in the spectra of nebulme. In 
this respect Hubble’s resulte as to the type of stars 
associated with us matter are important 
eee J., 56, ds and 400; 1922). e light 
y the b is very often different from 
the spectra’ of edges centres. There is, however, & 
close correspondence in that nebule giving bright bright 
e are always connected with stars of eer 
P po whereas when later types &re eiie the 
ne spectrum is continuous, with or without dark 
absorption lines. Bl ie. stars oorrespond to a 
tem; ture of about 20 
nebular lines N, and the forbidden 
linea between the low-lying Beane aca of on, 
are as & rule much stro in the planetaries than 
in the diffuse nebule. the diffuse case is 
about as strong as N,, in the planetaries the ratio is 
N,: Ny: He=10:3:1. The strengthening of the 
nebulium lines in the planeteriee is not a&ooom- 
panied by & corresponding increase of the continuous 
spectrum of the nuclei in this region; but the maxi- 
mum of the continuous nuclear ig shifted 
to the violet as compared with that of the stars 
associated with diffuse nebule. Thus the planetary 
nuclei have an extraordinary i ity in the ultra- 
violet, the maximum y 8b a wave 
length leas than 8800 A. ee on 
to which we should like to direct attention. The first 
is that the to excite the nebulium lines would 
be very emall if material (oxygen) were already in 
an ionised state, so that the connexion between strong 
ultra-violet spectra and nebulium hne is difficult to 
understand on that basis. The second point is that 
the lines are essentially emission lines and have as 
ret no importance in rption spectra, Both facta 
ead to the conclusion that the oxygen which is respon- 
sible for the nebular lines cannot be in an ionised state, 
but must be present as a molecule or molecular ion. 
As & molecular ion it ought to show absorption bands 
situated in the visible 
That forbidden lines between low metastable states 
of an atom may be expected from dissociating mole- 
bar bara a out by the age cur 
p ublished more than half a year ago ( Pos Hey. 
an. Soc., vol. 21, p. 27; 1927: cf. Modena 
the low metastable levels of I. We should like to 
add that not only the emission of forbidden lines 
must occur, but also their absorption. In the case 
of mercury vapour, for example, the heat of dis- 
sociation of the molecules is low; under the condi- 


tions of the ent it is of the order of the 
energy of the molecules, ao that a number 
of molecules break up into atoms, while o er atoms 


recombine to maintain the equilibrium. Bo long as 
in this process one mercury atom remains under the 
influence of the fleld of ita companion of late, it may 
absorb forbidden lines. That forbidden linea are 
absorbed has mdeed been strikingly demonstrated 
an Rayleigh (Proc. Roy. Soc., vol. 117, p. 294; 
These relations will be more closely analysed in 
connexion with other work; their mportanoe for 
our Aowicdge of the constitution of stars is evident. 
J. O. MoLzNNAR. 
FucgAgD Ruxpvr. 
The Physical Laboratory, 
University of Toronto, Jan. 27. 
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The Hydrogen Molecule. 


Ty his very interesting letter on this subject to 
NATURAM of Jan. 28, Prof. Bi has decided that the 
first of the two alternatives which I proposed for the 
structure of the spectrum of H4 is correct. I should 
have been very much pleased to obtam the support 
of so eminent and experienced a band speotroscopist 
for either view ; but at the present time there is no 
material divergence between us. The last of the two 
or perhape three papers ! which Prof. Birge traverses 
was written nearly a year ago. At that time it was 
obvious that there was a misfit somewhere, and I 
indicated two alternative positions forit. Since then 
much information about the extreme ultra-violet, as 
well as the visible has come to light. There 
are also the resulta of the calculated structure of the 
hydrogen molecule which have been obtamed by the 
new quantum mechanics. It now seams fairly certain 
that the oomcidence of my 23P level with 
Dieke and Hopfield’s O level is an accident. The case 
for the coincidence of my 219 level with their B level 
is much more convincing. 

If this coincidence 18 correct the following fact 18 
very curious. On Werner’s plates taken in the visible, 
which he has kmdly allowed me to i t, I fnd the 
violet bands 21S —81P and 21S —41P strongly de- 
veloped. On plates taken in the far ultra-violet under 
the same di conditions Werner finds his own 
bands, 4 -O (11S - O), Hou developed, but if the 
Lyman bands, Á - B (14S - B), are present, they are 
very weak. The presence of the violet bands sus 
that the 219 states are formed; the weakness of the 
Lyman bands shows that they pass with difficulty 
into the 148 state, which is the only known deeper 
state. It looks as though they must get rid of their 


excitation energy by dissociating the h mole- 
cules with which they collide. eL ds are 
present in the absorption spectrum of but they can 


only be excited efficiently in emission m presence of 
a large excees of argon. This will greatly reduce the 
opportunity of the excited hydrogen molecules to 
collide with other hydrogen molecules. 

As the method by which I calculated B, 
(the band constant which is inversely proportional to 
the moment of inertia) for the 21S and 3!P states, I 
used it because there was no other method available. 
I reaaly stated that it was inaccurate in the date 
to which it had to be applied, and that the value 
obtained for the 218 state was likely to be too . 
I now think that this error is due to some of the 
weaker lines being probably the wrong lines. Acoept- 
ing Prof. Birge'a value of about 28 for 2B, for the 218 
state, the second differences of the strong ,4, band in 
which the lines are probably trustworthy, show that 
the value 41 got by the same method for 31P was about 

t. 

t is, at any rate, & cause for great satisfaction that 
there exista at the present time a complete harmony 
between the interpretation of the spectroscopic date 
for the molecule H, on one hand and the resulta 
of the theory of its structure according to the new 
quantum mechanics, s8 well as the theory of the 
specific heat of hydrogen, on theother. However, the 
last chapter of thia story is not yet written. There 
are even now many important lines in the secondary 
hydrogen spectrum which are not understood and 
there may be room for some surprises still. 

O. W. RIGHARDSON. 
ing’s College, 

University of London. 


1 Proc. . Soe, A, vol 111, p 714; vol 118, p. 868 (1920); 
vol 115, poh (1027). 
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The Dominant Species of Ostrea. 


Ix reviewing the characters of the dominant species 
of o rs, Ostrea, of which something 13 known of the 
life-history as well as the shell-characters, two distinct 
t are recognisable. 

e I. consists at present of 


O. edulis, Linn., the European oyster (see Hoek} 
and Dean 5), 

O. lurida, ter, the British Columbian oyster 
(see Stafford 1). 

O. Angam, rum the south-west Australian 

oyster (see Roughley *). 

In this type the shell 1s sub-circular; the 18 
large; the adult larviparous; the individual ıs her- 
maphrodite; spawning occurs at medium tempers- 
tures, round about 16° C.; and the species flouriah 
in tamperate regions. 

Type I. conmsts-at present of 

O. virginica (melongata), Gmelin, the American- 

Canadian gis (Beo Stafford ?). 
RA , the Portuguese oyster (Bee 
ean 1). 
O. cucullata, Born, of world-wide distribution in 
sub-tropical and tropical parte (see Dean 5 and 
Roughley *). 


In this type the shell is elongated in an antero- 
“dorsal and postero-ventral direction; the 15 
small; the adult non-larviparous; the individual 
of one sax only ; ing ocoura at moderately high 
temperatures (round about 20° C.); and the species 
flourish in sub-tropical or tropical regions. 

Although the y wae noted above are among the 
most abundant and moat successful of the ganus, a 
number of other species have been described 
era 7}—from shell charactera—at various times. 

ell-characters are, however, now known to exhibit 
gren range of variation within the species m the genus 

strea, and it may be anticipated that in the—probably 
distent—future many supposed species will be found 
to be mere varieties. At present we are therefore 
confronted with a supposed large genus containing 

at least two well-defined groups of species ome ah 
the beet known and the most su forms in the 
us. These succeaaful forma sre, however, of such 
world-wide distribution that it is diffloult for one 
individual to summarise into an acourate technical 
description the assemblage of characters ocoourrmg 
in the two ee noted above. 

It seems clear, nevertheless, that there is justifica- 
tion for recognising two groupa of species, whether 
the groups be ed as ering generically or 
only sub-generically. Type I. ıs clearly Ostrea, of 
generic, or sub-generic value. while e II. 
may be edel as , sub-genus Gryp. or 
a separate genus, for which the name Gryphma may 
be , or & new generio name may be prefer- 
able, and Dioeciostrea 18 a suitable one. 

In & question of this kind international co-operation 
would be highly desirable in order to avoid over- 
weighting of the hterature with names. On the other 
hand, a decision must be made by someone, and if 
sufficient care be devoted to the matter it should 
be possible to avoid complications in the literature 
and at the same trme give a better expreasion to the 
relationships of known forms than existe at present. ' 


Dean, B, Pull. U S F.C., 10; 1890 (1891). 
The Canadian Oyster,” 1013, Ottawa. 


i Roughley, T. G urun M. 2, 1925. 

D B, Ball US F.C, 8; 1002 (1 

* Roughley, T. O., Proc, Lian. Soo N S.W 2,4; 1926. 

1 Bowerby, G. B., in Roeve's Conakolopia T: Part 288, 187L 
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Similar cases do no doubt occur in all groupe of 
plants and animals where international co-operation 
might be of value, if the machinery to effect it could 
be devised. But there is a danger, in such & method, 
of problems being shelved. For example, in 1912, 
Bite on wae ditected 40 (bo Teet that | © species of 
Cucumaria at Plymouth could be divided mto two 
groups on such fundamental characters as the gross 
eager gran of the gonad and presence or absence of 

symmetry, but the author forebore to establish 
ground that such à proceeding would bo bot 


on d that such & prooeeding would be 
DES red by a apesialist teviawing the whole 
t work is still to be performed, ns 


not be done for several decades, whereas if the sub- 
genera had been created, the species of the genus 
would have been allotted to their proper place when 

dal are sot aab genera should 
species o o be phylo- 
tioaliy related, but such relationships can rely 
established and are usually intelligent assumptions 
with great probable error. 
possibility of convergence in evolution, in 
closely related forms, so that ups with certain 
characters in common may tly comprise 
members which have not arsen unilaterally from a 
single common species or stock. Nevertheless, until 
the paneer be proved, the current method of grouping 
common characters into a sub-genus or 
pome or even larger give a maximum 
appa ue i phylogenetic » relation- 

ug the oe of grouping 
epo fenaibls. Ge meet in a case like es eek 
n acquc A scheme sorap the 
old namee for new and more useful one, 88, 
Monoeciostrea for Ostrea, type sub-genus, and Dioe- 
ciostrea for all such forms as conform with the 
characters of type II. noted above; at the same time, 
more useful names for the species ‘might be obtained 
by latinising the now well-known common names, to 
give, for example: 


A glanoe at the new names is sufficient to 
show their superiority in descriptiveness. 

The more the names of organiams describe their 
fundamental characters, the greater their value, and 
the nearer the approach to a simplified biology. The 
chief objection to descriptive names is, however, the 
constant inadequacy of extant know. We never 
know that we know enough to organiams 
aecurately for all time. For example, many animals 
are known to ae functionally bisexual, or dioecious, 


but ermaphrodite, or monoscious ; and 
no doubt Ex thes forms now to, be 
bisexual will be found in the future to be specifloally 


hermaphrodite. Therefore, as we cannot expect to 
describe o for all time, we must expect and 
but to avoid excess of change it is 
desirable that any effected change should be sup- 
ported by either adequately proved individual or 
collective experiance. . 

In the case of the two types of living species in 
Ostrea noted above, it is considered advisable to 
postpone the creation of new genera (with new or 
modified generico names) until more detailed informa- 
tion is available of their correlated morphological 
and biological characters. The names Monoceciostrea 
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There is always & 


and Dioeciostrea are therefore mentioned merely as 
suiteble types of names, and are not intended to be 
adopted in the literature until deflnition can be made, 
founded on adequate information. In the meantime, 
this discussion may stimulate inquiries into the 
characters of other lesa well-known species of the 


genus. 
J. H. ORTON. 
Marine Biological Laboratory, 
Plymouth. 


Soft X-ray Emisaion and Abeorption Spectra with 
Tangential Grating. 


Sman 1925 I have endeavoured to apply, for 


phic work in the domain of the X-rays, the 
Tii gm grating, used with 


very 

ande cope 90°, which is poxtioulary suited 
to give & high resolving power. Suoceasively, I ob- 
tained direct diffraction and absolute measurement 
of wave-length for an X-ray beam of Pans Sof 

copper and iron (C. R. Acad. Soci., Dec. 21, 1925), and 
showed thai the same arrangement c a 
for extreme ultra-violet spectra condensed 
spark spectrum between o A. 8500 A.) by 
adjusting the ' tial ' in vacuum (Revue 
d 1 b, 97; 1926: O. R., 182, 1141; 1926: 
Journal de Physiques, Jan. 1927). Afterwards, usi 
as the source of rays for the vacuum ` 3 
& water-cooled metal X-ray tube and a grating 
with 30,000 lines to the inch from f. 
Wood, I ys been able to obtain line spectra of eoft 
X-rays (10 A.-100 A.) Tees an o oer 
plate. P epee od seems, therefore, the most 
suitable to Lo dan BaP between the ultra-violet 
Acad. Doi., 


and X-rays (0. 185, 62; 1927: Journal 
de Physique, Nov. 1927) (Fig. 1). Soltan and I 
135 180 ws A 


17 4S 65 90 
A> 7 e 









V^ 
OU Ky Ka m Mx Cr 
LR Oo Cr Mar Ma Cr Ge 


have and measured the Ka lines of boron 
(88-0 A.), carbon (44-9 A.), nitrogen (31-8 A.), oxygen 
(23-8 A.), the L of iron, the M lines of 
molybdenum (65-0 A., 54-0 A.), and a regular doublet 
(A423 A.) from N series of heavier riy ni (for 
tantalum, tungsten, platinum, gold; between 
46-8 A. and 61:4 A.) ©. R. Acad. Soi., 18 » 642; 1027: 
Journal de Physique, Dec. 1927, in which there are 
numerous reproductions of spectra). 

In these earlier line spectre I have never noted the 
emission of a continuous radiation. Recently, how- 
ever, using elements of high atomic ht as anti- 
cathode and intense electronic current in the tube 
(100 milliamp., 1000 volts), I have been able to 
demonstrate the emission of & continuous 
from solid bodies between 15 A. and 250 A. with similar 
properties to the independent background of a Cool- 


tube. 
tbe continuous und registered in my spectra 
is not uniform, but divided by a succession of fine 
bands with abrupt edges on the short wave-length 
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aides (Figs. 2, 3). The absorption of soft X-rays, then, 
varies discontinuously whenever the frequency of the 
independent radiation reaches a discontinuity of 
atomic someon of elements present in the path of 
the rays. e elements present in the vacuum 


174A 
MMC! 


23 34 43.5 g7 (30 
D erates 







KO KN KCr  KCr 


KCg KCw 
Fie 2—Abseorption spectrum 


apererog tern, at a pressure much leas than a barye, 


are carbon (vapour from used in joints), 
nitrogen, and o and, in fact, we observe the 
intense K band of carbon (in five orders), and also 
of nitrogen and o It 1s hence & very sensitive 


method for revealing’ minute quantities of gaseous 
matter. The three absorption edges (carbon, nitrogen, 


i: A 


o 435 82 







: g k en PR ] "s . 
T yu qi 
KN KC " KG 4 n m 
H 


Fig. $.—Xmiggion and absorption spectrum. 


and oxygen) are without structure, but seems limited 
by a ‘white’ absorption line similar to those observed. 


close to the L es of heavier elements (Nishina, 
Coster). 
The wave-lengths of the K edges are as follows : 
A(A). V (volta). oR. 
Carbon (C). 48.5 284 21-0 
Nitrogen (N,) 811 897 20-3 
Oxygen (O,) 23-5 524 38-7 
in good accordance with Holweck’s resulte from the 
ionisation method. 
The absorption reproduced herewith are 


the first to be recorded by & photo hio method in 
the gap between the ultra-violet an Am 
JBAN AUD. 


Laboratoire de Recherches sur les Rayons X, 
29 rue Chateaubriand, 
Paris 8°. 





The Highly Penetrating Cosmic Rays. 


Iw their in account of new resulta on 
cosmic rays, in the supplement to NATURE 
of Jan. 7, f. Millikan and . Cameron direct 


attention to the statement made by Dr. E. Steinke 
(Zeitschr. f. Physik, 42, 570; 1927) that the very 
careful measurements on highly-penetrating rays at 
sea-level performed by him do not show an 


real 

variations as to the intensity of these rays. wish, 
however, to point out, as a matter of fact, that when 
the values of Dr. Steinke’s measurementa are arranged 
directly according to sidereal time, and when small 
ps differences between the values of the 
i t registering films are eliminated, these 
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measurements show variations which are completely 
in accordance with those found by W. Kolhorster 
and Q. von Salis (Site. Ber. Preuss. Akad. d. Wiss., 
11; 1927) and by K. Bittner (Zeitschr. f. Physik, 45, 
588; 1927), but are only in percen smaller. : 
Although sidereal time shifts minutes with 
respect to civil time during the thirteen days of Dr. 
Stemke’s measurements, he has only computed the 
means and the mean errors for every hour of oieü 
time (MEZ), and he regards these aa valid also for 
sidereal hours. Thia may be excused in a careful 
experimental investigator who is not an astronomer, 
nevertheless it is evident that if we are seeking a 
possible correlation with t to the sidereal 
time, the measurements must be arranged from the 
beginning according to this time. If we arrange the 
values in Steinke's Table 8 (where they are cor- 
rected for barometric effect) according to mdereal hours 
(Oh = 23h 80m — Ob 80m, e£c.), and according to 
e oprah vig ia der ant ot a 9 Mace aig ute 
the means for every sidereal hour. Comparing, 
all values of a certain film with the corresponding 
last-mentioned means,-we find the following systematic 
corrections for the films: 


1928 Nov. 18-14: — 0-022 volt/58™ 
» 15-16: +0-027 m 
» 10-17: +0-008 » 
» 17-18: - 0-022 3; - 
» 18-18: 40-012 j 
» 19-20: -0-004 y 
» 20-21: 40-012 » 
» 21-22: - 0-014 » 
, 22-28: - 0-004 » 
» 23-24: 40-020 i 
» 24-26: - 0-015 n 


When we apply these corrections to the values of the 
corresponding films and then compute anew the 
mean, the mean error of every value, and the mean 
error of the mean for every sidereal hour, we find 
p that the means are very little affected by 
the systematic corrections. The ighted mean 
error of a single value is, however, here + 0-0226 V/58™ 
instead of + 0-0295 V/58™ as given by Stemke, and 
the weighted mean error of a pomt on the curve of 
the means is +0 0074 V/58™ instead of + 0-010 P/58m 
as given by Steinke. The curve shows the same 
maxima at 0, 65-74, 182-165, and 205 (and in addition 
one maximum at 8h) and the same minima at 4^, 
85-125, and 195 sidereal time that were found by 
Kolhorster and Büttner (loc. oit.), and these extremós 
deviate about 0.016 V/58™, or more than twice the 
mean error from the general mean (=1-961 V/58™ 
= 1-765 J om? sec.-!). Stembke’s curve of the means 
for each hour of ote] time in some featurea 
with those of Kolhorster and B , 28 was remarked 
by Büttner in his pay cited above. 

As the curves o authors, who have not only 
made their measurements at different times and 
places, and in different ways, but also hold different 
views, thus agree in the fundamental point of showing 
maxims and minima for the same sidereal times, 
and, moreover, greater percentage variations for 
increasing height over the sea-level, I think we must 
now consider the existence of these variations to 
be confirmed. The failure of Prof. Milhkan's and 
Dr. Cameron’s experiments to detect variations is 
puzzling and na eve some unknown physical 
cause. I should pee add the possibility of 
the variations being ca mainly by somewhat 
softer coamic re (coming from the ‘heated 
vacuum’ of the Mira stars )—see Astr. Nachr., 5529) 
than thoee found by Prof. Millikan and Dr. Cameron 
when their apparatus was sunk deep below the 
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levels of the lakes used by them. In fact, the greater 
absorption coefficients (of Kolhorster) are found by 
dbi odds &nd experimenta, ich have also 
rev great variations, whereas the amallest 
absorption coefficients are related to those i- 
ments (of Milhkan, Cameron, and Staines), wich 
show only amall variations or none. In the mountain, 
or balloon, expermments, a mixture of both kinds of 
rays may have been measured. For full considera- 
tion of the lack of agreement of the measurements, 
it would, however, be most valuable if Prof. Millikan 
would, like the German workers, publish also the 
particulars of his measurements. 


Observatory, Lund, 
Jan. 26. 


AXEL CORLIN. 


The Relation of Specific Heat to Ferromagnetism. 


FuRROMAGNETIO substances, m addition to their 
purely magnetio qualities, have other properties which 
are distinctive. For example, the temperature oo- 
efficient of remstance and the thermo-electric power 
behave abnormally up to the critical temperature, 
and become approximately normal above this point. 
But notably true specific heat shows abnormal 
bebaviour with rise of ture. It increases to 
& high value (O) at the critical temperature, and 
then immediately above this temperature there 1s an 
abrupt change (AC) to a much lower value. 

An equation connecting C, and AC, which is derived 
from observations on iron, cobalt, and nickel, 18 

ma.dg=tna.A0 . . . . (1l) 


where m.a and n.a are the molecular weights below 
and above the critical temperature, m and n being 
the number of atoms of atomic weight a in the 
molecule. Thus the -molecular heat at the critical 
temperature ia flve times the molecular heat of the 
discontinuity, a result which is of significance. The 
discontinuity (AO) is intimately connected with 
two magnetic constants, the maximum intensi 
of magnetisation (/,) and the reciprocal of Curie's 
constant (.R’) as follows: 

nACJ.p=278 R DB, . . . . (2) 


J &nd p being Joule's equivalent &nd the density of 
the material respectively. 

Both equations are satisfied by the numerical values 
derived from experiments on iron, cobalt, nickel, and 
magnetite, and it is of interest and importance to 
inquire if the abnormal behaviour of the illo heat 
is always to be found with ferromagnetism, and if 
the magnetic constants have always a definite relation 
to the specific heat. 

There ia, fortunately, one other ferromagnetic sub- 
stance on which experiments may be made for the 
answering of thia question, namely, Heusler’s alloy. 

I am indebted to Prof. F. C. Thompson for a sample 
of this alloy with an analysis of it, and I have made 
& number of imenta on its properties, Briefly, 
it may be said that Heusler’s alloy shows the same 
kind of abnormality with temperature in its thermo- 
electric power and electrical resistance as do other 
ferromagnetica. Further, the true specific heat in- 
creases rapidly up to the critical temperature and 
then exhibits a discontinuity such that the equation 
first given is satisfied, and also the maximum magnetic 
intensity and Cure’s constant are related to the dis- 
continuity of the true specific heat according to the 
second equation. 

The specimen I have of Heualer’s alloy has magnetic 
qualities which are similar to those of nickel. Its 
maximum imtensity is 420, and its absolute critical 
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temperature (0) is 880° + 273, so that it conforms to 
the equation, 

7 = 8/21 xg 2e RAB 

o 

where g is a whole number—the number $—and it 
forms one of the whole number series 2, 8, 4, and 6, 
which are the g-values for iron, cobalt, nickel, a 
magnetite respectively. With Heusler’s alloy, bot 
G, Und AU ard d ae niokel, about half the values 
found in the other ferromagnetics. 

Lastly, the alloy satisfies the general equation 

pRQ-BUOM . 0. . . (4) 

In which R.. is the gas constant, if this is taken to be 
that of manganese with two atoms to the molecule. 

Thus Heusler’s alloy, like other ferromagnetica, 
conforms to the four equations gi above which 
are characterstic of ferromagnetism, and the con- 
clusion is that abnormal electric and thermal pro- 
perties are necessarily associated with ferromagnetism, 
all of them bemg connected together by energy 
considerations. J. R. ASHWORTH. 

55 Street South, 

dale. 





Bird Feathers and the Antirachitic Vitamin D. 


On reading the article entitled ‘The Antirachitic 
Vitamin D" in Nature of Deo. 31, which has just 
come to hand, it struck me that it might be worth 
while to record the following. In my student days 
I at one time kept various hawks and owls as pets. 
Many of these were taken from the nest and hand- 
reared, their food being in the main ‘ lights ’—in the 
broadest sense—inclu liver. The majority died 
of neketa before attainmg maturity. Among the 
bri ein were two favoured young tewny owls, 
which were fed almost exclusively on mice and 
sparrows. Suocceas with these led me to add chicken 
heads complete with feathers and an occasional 
sparrow, also feathered, to the commissariat of the 
others. The only eesentzal difference between the 
new diet and the old was the inolusion of feathers. 
The birds ceased to be troubled with rickets. 

'That feathers may be & source of vitamin D seems 
queationgble in view of the general nature of a feather, 
yet birds nothing comparable with the sebac- 
eous g of mammals, &nd the so-called preen 
gland, practically the only skin gland known to 
occur in birds, 18 not present in species. Many 
birds are enti eaters, except at such times 
as they are rearmg young, which suggests that they 
may get their supply of vitamin D mainly from the 
solar radiation via their external covering of feathers. 
This need not necessarily mean thro the sub- 
stance of the feather, for most feathers have an ouy 
coating. How much of this owes its origin to the 
preen gland is highly problematical, but so far as the 
gland itself is concerned, Prof. J. B. Collip tells me 
that he has found it to be rich in colesterol in the 
domestic fowl; and this may apply, and probably 
doeg, to feather oil generally, whatever ite origin. 


However, in view of these thi the following 
episode from the life-history of merlin (Falco 
columbarius œsalon) seems worthy of note. As 


recorded in Pt. . of my observations on this 

ies in British Birds (Mar. 1922), another aspect 
of which drew comment in these columns (NATURES, 
Dec. 8, 1921, p. 478), the hen fed her chicks entirely 
on birds. These were nearly always brought to the 
eyrie plucked, the yo being given the meat and 


leas frequently the en the bones as a rule bei 
t. The diet thus far com 
to 


swallowed by the 
excellently with ricketa-enocouraging lighta fed 
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eke birds. But the growing merlins did not 
Tickets, and it ap that the mother was 
‘aware’ SE tho remedy: foo from time to time she 
would bring in a victim entirely or partially feathered 
Bb tee que jap indie ae te antl 
in turn. They quite evidently objected to it an 
ed it as  mediome, for the mouthful in- 
variably had to be thrust well down into the maw, 
and even then proved very diffoult to swallow. 
Pomaibly ft is trus that there is nothing new under the 
sun, and we may here be & crude method 
of administering the antirachitic vitamin D that haa; 
no doubt, been in practice for countless centuries. 


Wu. Rowan. 
- University of Alberta, 
Edmonton, Canada. 


The Cause of Fishinees in Dairy Products. 
TE action of Fenton’s reagent (h peroxide 


in the presence of small amounte of ferrous salt) on 


lecithins in alcoholic solution causes the oxidation of 
the choline and amino-ethyl alcohol portions to tri- 
methylamine and methylamine respectively (together 
with some ammonia). 

The olein of butterfat, owing to its unsaturation, 
easily absorbs oxygen to form a labile peroxide, the 
toe eiit being duri id catalysed by compounds of 
heavy me those of copper. The per- 
oxide thus pone ys red active o agent in fatty 
media and is also a catalyst to mo vanced oxida- 
tion. aamen is intimately Seo din ded with ihe ius m 
peroxide in the fat phase of dairy products, ite 
nitrogenous bese portion is oxidised through the 
agen of the fat peroxide and the catalytic activity 
the metallic (copper) pg p preeent, forming 
volatile 


bases odour. That is, the 
reaction involved is a modified Fenton reaction in the 
fat phase. These volatile bases (trimethylamine 
), together with the easily h lyssble salts of 


these bases with free fatty acids AU Deng olmo) 
uuu e Eee &mells in dairy 
uota. 

The importance of small amounte of metallic com- 
pounds, copper , in strongly catelysing the 
oxidation must be realised, since, without metallic 
contamimation, the formation of labile peroxide would 
be slow, and, ainoe rancidity is precursor to fishiness, 
that degree of ranci for fishiness to 
develop would not have been reached during the normal 
storage of products free from metallic contamination. 
In the examination of aH producte which were flahy, 


. copper in appreciable quantity has been found to be 


resent, 
P'That euch oxidation is pomible in butterfat aleo | PA 
demonstrates the need of inquiry into the fate of 
fat-soluble vitamins during the development of 
rancidity. W. L. Davrms. 
A. T. R. Marriox. 

The National Institute for Research in Dairying, 

nid of Reading. 

eb. 7. 


v 





Nomenclature of Eraptive Rocks. 


Tua reviewer of my book “‘Eruptive Rocks” 
(Narurs, Deo. 17, ee M E nob accom- 
plished my expressed purpose of cleaning up “ the 
jangle of rock names.” Te ee 
ls open to question, but the facte oan be ascertained 
by simple enumeration. Prof. Arthur Holmes ool- 
lected about 470 names of eruptive rocks in his 
* Nomenclature of Petrology," and the total number 
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in use at the present time is certainly nob leas tham 
500. Of these I have used only 56 in my system, & 
epis of about lots per cent. i 
to & fairly thoro runi rd and Y wonder 
what more the reviewer wanta ? Of course, I use 
nae ifying terms in conjunction with these 

so does every petrologist, no matter what 
eyste Hia follow. 8. J. BAND. 
Mayo ot Sed pomh. 





Pror. BuawD haa been led astray by his meta 
He imagines thab phic nomenclature is io 
be cleaned up by the simp Por cen. (a an, 
names to the extent of 88 per cent. (as 
just as & jungle would be cleaned up b 
down trees and undergrowth. p E 
tint he has loaned up tho Jung of rook names T 
merely meant to imply, following his metaphor, that 
pe hos BUM JR ay Opener succeeded in his task of 

tocius Dotrograpiue nomenclature. I do nob deny 
eliminated, or attempted to eliminate, & 
a number of rock names, some desirable, others 
irable; but he has also added a number of 
fungoid growths such as per-, sub-, meta-, -oid, to 
the names he has spared, a procedure which, in my 
opinion, neither leasens the confusion nor contributes 
to the beauty of the nomenclatorial jungle. 

It may further be questioned whether Prof. Shand 
has cleaned up the jungle to the extent of 
a oent. Of the 470 igneous rock names given 

Imee's ‘‘ Nomenclature of Petrology,” probably 
at least half have never been used more than onoe, 
and are, therefore, seeds that never took root. 

Toa Kuvrswzs. 


Mammoths and Man in the Transvaal. 


In the supplement to Narunz of Deo. 10 is an 
interesting contribution by Prof. Dart on '' Mammoths 
and Man m the Transvaal.” The paper is valuable 
oh eens aie to the importance of the Vaal 


they sul pe vel terraces, and the light which 
Paco ie throw on early man in South 

Ny on the wild animals associated 

Ah him. Prof. Dart's conclusions are 


confirmed or not, the ober a ore intensive 
work being done. Some of us who for years have 
been interested in the matter, have come to oon- 
clusions which differ from those of Prof. Dart. 

Two years ago Miss Wilman, director of the 
Kimberley Museum, sent to Prof. Osborn, at my 
Paci two elephant teeth from the gravels of 
Barkly West. These Prof. Osborn determined as 

ies of Archidiskodon, one of which he ed 
iddle Pliocene type and the other as an Upper 
Pliocene ar Lawer Pleistocane £ype: Three yeers ago 
I described the molar of an extinct giant pig from 
another gravel deposit. At present I have on hand 
four specimens collected by diggers, evidences of a 
pe extinct horse, and of & second type of large pig. 
these teeth show some signs of bemg water worn, 
and if Prof. Osborn is right in regarding th the reclame 
teeth as of Pliocene or Lower 
aai ooushade, I shiv: thes the testi ha o Den 
carried into the deposit from a much earlier one. If, 
as seams probable, Prof. Dart’s Archidiskodon teeth 
are similar to those examined by Prof. Osborn, then 
it may be ae ee 
very much older than the lowest gravels of the Vaal, 
which cannot be of great geological oe 
M. 


Douglas, B. Africa. 
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- The Influence of Diet upon the Teeth. 


WING to the prevalence of dental caries under 
our present conditions of living and dieting, 
knowledge of its cause, and the means by which it 
may be prevented or its rav mitigated, is of 
great importance not only to the individual but 
also to the nation. During the last decade, atten- 
tion has been directed by a number of observers to 
the influence which various of diet may exert 
upon the structure of the teeth, often in conjunction 
with their effects upon other tissues of the body, 
especially the skeleton. This work has demon- 
strated that diet plays an important part in 
producing abnormalities of the teeth of experi- 
mental animals: the relationship of these ab- 
normalities to dental caries is not so clear, since 
animals comparatively rarely suffer from this type 
of dental disease. Some evidence has been pro- 
duced that there is a definite relationship between 
the structure of the teeth and caries, but it has not 
met with universal acceptance. In this article the 
influence of diet upon the structure of the teeth will 
be more especially considered, and the problem of 
dental caries only mentioned incidentally, where it 
appears to throw light upon the manner in which 
diet may affect the teeth. To illustrate the points 
raised, reference will be made to a few of the more 
recent papers dealing with tbe subject: further 
details will be found in these papers and also in 
those mentioned in their bibliographies. 

There appear to be three ways m which diet can 
affect the teeth : food lodged in their crevices may 
und oh which lead to alterations in the 
enamel and other structures of the tooth ; the diet 
may alter the composition of the saliva and thereby 
affect the teeth indirectly; or it may alter the 
structure of the tooth directly, in a comparable 
manner to its effect upon other tissues of the body. 
In the first two casea the t acting upon the 
teeth attacks them, so to , from their outer or 
superficial surface ; in the , the o depend. 
upon an alteration in the composition of the blood 
and lymph reaching the tooth, and are thus initiated 
from the pulp or from within the tooth itself. 

There is probably general ment that caries 
is initiated by the fermentation of carbohydrate 
food stagnating between the o of the molar 
teeth, between the teeth themselves, and round 
their neeks. According to J. Sim Wallace (Med. 
Press and Circ., vol. 124, p. 487 ; 1927), diet cleanses 
the teeth mechanically, by a Medic DE 
of ptyalin and by controlling the ial flora 
which di remnants of food remaining between 
them. cient mastication is necessary both for 
keeping them clean and for e ing their Proper 
development together with that of the jaws. - 
efficient mastication, leaving stagnating mucus on 
and around the teeth, encourages the development 
of tartar, since bacterial decomposition of the 
mucus leads to the production of alkali and the 
co uent precipitation of certain salts. On the 
other hand, the consumption of soft, sticky carbo- 
hydrate food leads to the production of acid, from 
the bacterial decomposition of the masses adhering 
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to the crevices of the teeth, and this acid attack 
the Bu eus tio areas of the enamel, initiatin 
caries. us starchy or sugary foods favour th 
development of caries, whilst the more fibrous food: 
such as fruits or raw vegetables, and fish and meat 
tend to cleanse the teeth both mechanically and b; 
increasing the secretion of saliva which washe 
away adhering remnants, and thus hinder or preven 
dental decay. Experimenta have shown that acid 
forming bacteria can initiate caries when grow. 
tn vitro in the presence of teeth, the acid attaokin 
the enamel: at least two o i have bee 
found in or on oarious teeth S hiok can form aoi 
from carbohydrate, but whether either of them ; 
specific for this disease is not yet certain. Pene 


tration of the enamel is very slow unless the acidit 
is of the order of pH 5-0 (I. H. Maclean, Proc. Rot 
Soc. Med., vol. 20 (Sect. Odont.), p. 873; 1927). 


Little is known about the possibility of alterin 


the composition of the saliva by changes in the die: 
Altho saliva is a secretion, it is ible tha 
certain ch in the composition of the blood ma 


be reflected m this secretion: in health, the varis 
tions in the different constituents of the blood li 
within very narrow limita, but they are more marke 
in disease, and variations from the av norms 
might then be observed in the composition of th 
saliva. In fact, C. L. Pattison has found definit 
changes in the calcium with variations in the die 
(Brit. Med. Jour., vol. 2, p. 6; 1926). The wor 
was carried out on children suffering from tube 
culosis of the bones and jointe. On admission t 
hospital the avi salivary calcium was 4-77 mgn 
per 100 c.o. On the ordinary hospital diet this roe 
to 7-79 mgm. ; on a diet containing little milk, n 
cod-liver oil or eggs, but oatmeal and olive oil, th 


was almost uno (4-68 mgm.); but whe 
plenty of milk and ood-liver oil and an egg, but n 
oatmeal, were given daily, the salivary calcium rot 


to 10-68 mgm. per 100 c.o. In the light of our preser 
knowledge, there is little doubt that these result 
are to be explained by the improvement in abso 
tion and retention of caloium which occurs on 
administration of adequate mounts of vitamin I 
following & relative or absolute deficiency in th 
intake of this compound. Addition of a caloiur 
salt to the diet for a short period was without effec 


on the salivary calcium. Whether changes in th 
composition of the saliva can influence the teeth : 
not known: a possible indirect effect might b 


suggested by means of subsequent alterations in th 
bacterial flora of the mouth. 

It is now known that the structure and compos 
tion of the teeth can be affected by c in th 
amounts of calcium and phosphorus and of vitamir 
C or D in the diet: in general, it may be said the 
the proper development of the teeth usually show 
& close relationship to the proper development c 
the bony akeleton. In ucing imperfect calo 
fication and structure of the teeth, deficient intak 
of calcium or phosphorus, or an improper rati 
between these two elementa in the diet, mog 
often. been associated with a deficiency of vitamin I 
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also. J. A. Marshall, however, found that pups 
exposed to sunlight and kept on a diet contaming 
ps eng ies amount of vitamins, but with im- 
uantities of caloium and phosphorus, 
develope gross changes in their , including 
t calcification of the enamel and relative 
beue. a the dentine: there was marked delay 
in dentition, and the deciduous teeth were not 
shed (Jour. Amer. Med. Ass., vol. 81, p. 1665; 
1023). G. Toverud also observed that.in white 
rate maintained on a ‘diet deficient in calcium 
the teeth contained less mineral ash than normal 
teeth (Jour. Biol. Chem., vol. 658, 583; 
1923); whilst M. R. Jones and F. V. Simonton 
found that the addition of alkali (sodium carbonate) 
to & diet complete in every other respeot produoed 
in the teeth and jeg dn uppies (Proc. 
Soc. Ezper. Biol. and Med., vol. 23, Va 1929). 
It is known that the absorption as calcium and 
phosphorus is influenced by the hydrogen ion con- 
centration of the contents of the intestine, alkali 
interfering with this absorption and acid i ae 
it. C. J. Grieves (Jour. Amer. Med. Ass., vo 
79, p- 1507; 1922) also found that a deficienay of 
calcram in the diet increased the amount of dental 
caries in the teeth of rate. Decay also occurred 
when the caloium waa increased above the optimal 
amount: thus the effective factor ap to be 
an improper calcium-phosphorus ratio rather than 
a simple change in the amount of calcium alone. 
Among tho symptoms of scurvy, due to deficiency 
of vitamm C in n dh diet, are heamorrhages in various 
parte of the body, inoluding the gums, in whioh 
situation they are accompanied Y & dana h 
the teeth m the jaws. in 
the teeth have been degoribed b ed authors : 
P. R. Howe (Jour. Amer. Med. Ass., vol. 79, p. 
1605; 1922), has observed decalcification of guinea- 
pigs’ teeth, when the animals were kept on & 
Boorbutio diet, with recalcification when a source of 
vitamin C, such as orange juice, was added to the 
food. Dental caries was present in the animals on 
the faulty diet. F.M. Wells (Proc. Roy. Soc. Med., 
vol. 12 ( . Odont.), p. 22; 1919) and Toverud 
(loc. cit.) have desoribed changes in the pulp of the 
teeth of gcorbutio guinea-pigs with replacement of 
the orthodentine by osteodentine: the degenera- 
tion of the pulp may occur before other clinical signs 


da are present. 
bably the most important factor in produc- 
i erstens dls es is a shortage of vitamin 


D, or the antirachitio vitamin, with or without 
accompanying defecta in the diet, such as variations 
in the calcium-phosphorus ratio. E. V. MoCollum 
and his collaborators described in the teeth 
of rata maintained on dieta low in protein, calcium, 
and fat-soluble vitamins (Bull. Johns Hopkins 
Hosp., vol. 33, p: 202; 1922), and Grieves (loc. cst.) 
found that caries was worse in rate when the diet 
was deficient in fat-soluble vitamin as well as 
caloium than when it was deficient in calcium alone. 
In puppies, May Mellanby has shown that the most 
important variables affecting the formation of the 
teeth are variations in the amount and type of 
cereal in. the food, in the amount of fat-soluble 
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vitamin present, and in the gegree of of 
the animals to ultra-violet light (M. Mellanby, 
Proc. Roy. Soc. Med., vol. 16 (Seot. Odont.), p. 74; 
1923, eto., summarised by E. Mellanby, Brit. Med. 
Jour., vol. 1, p. 515; 1926). The lees vitamin and 
the more cereal resent in the diet, the worse was 
the structure of the teeth. When the bitch was fed 
on the deficient diet during pregnanoy and lactation, 
the deciduous teeth of the pups were affected ; if 
the latter were given the diet after w , the 
defecta were disclosed in the permanent . It 
thus seems possible that the influence of carbo- 
hydrates upon dental cariea is not only due to their 
fermentation in the mouth, but also to their effect, 
in association with the fat-soluble vitamin, and after 
their digestion and absorption, upon the structure 
of the teeth. 

How far are these resulta applicable to human 
beings 1 It is beyond the scope of this article to 
discuss the relationship between the structure of 
human teeth and dental caries, but it may be 
mentioned that May Mellanby has adduced evidence 
of a close relationship between defective structure 
and caries, based on the microscopic examination of 
a large number of teeth. Discrepancies are explained 
as due to alterations in the structure of the teeth 
after they have erupted. That the defective struc- 
ture is due to deficiencies in the diet is possible but 
unproven, since the diets of the patiente from whom 
the teeth were obtained were not known or regu- 
lated ; but where it has been possible to control the 
diet, a definite relationshi e it and the 

of caries has been observed. About thirty 
dren in an institution were divided into three 
foem , and each group uve a carefully selected 
t (Ma Anny Pattison, and J. M. 
Brit. M Vows, vol. 2, p. 354; 1924). 
Carati ae of the teeth was made at the 
beginning and end of the experimental period of 
seven to eight months, and the general condition as 
regards detective structure and the poe ion and 
extent of caries noted. One of the diete waa the 
ordinary hospital diet : on this the average number 
of teeth per child in which caries had spread was 
2-0; on & diet con lesa milk and no butter, 
but more oatmeal, £.e. low in calcifying vitamin 
(vitamin D) and calcium, the spread of caries was 
represented nir teeth becoming more affeated in 
each child ; on & diet containing more milk 
and no oatmeal, $e. abundant vitamin D and 
calcium, the figure was l-4only. Thus there ap 
to be'a close relationship between the diet and the 
spread of dental caries in human aoe a 

More recently, May Mellanby has published some 
work on the structure of human teeth, the resulta 
of which suggest that diet plays an important part 
in producing defects of structure (Brit. Dental 
Jour., July 1, 1027). More than 1000 deciduous 
and more than 250 ent teeth were examined 
both macroscopically and microscopically: in 
many cases the firat examination was made whilst 
they were still in the mouth. The resulte obtained 
depend, ` of course, upon the definitions of the 
terms ‘normal’ and ‘abnormal’ as tooth 
structure. Descriptions are given of the naked-eye 
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appearance of the enamel in various degrees of 
hypoplasia, and of the microscopic picture of the 
dentine: any unoaloifled areas in the dentine are 
considered to be abnormal, but are so common that 
it is possible some authorities would consider them 
normal. Close agreement between the macro- 
scopic and microscopic ap ces was obtained 
in more than 85 per cent. of the examinations. Of 
the deciduous teeth, 14 per cent. were found to be 





perfectly calcified, 21 per oent. were slightly, and 
64 per cent. definitely, hypoplastic. e incisors 
were the beat sdleified, 49 per cent. being normal : 
8 per cent. of the canines, 7 per cent. of the first 


molars, and only 1 cent. of the second molars 
could be so m Md Slighter defects appeared 
among the remaining incisors and canines, and the 
more severe di of hypoplasia were observed in 
the majority of the defective molars. The teeth 
obtained from private sources, as opposed to those 
from dental clinios, were leas defective in structure. 
Of the permanent teeth examined, none was 
-normal, and 92 per cent. showed definite hypoplasia; 
but these figures give no indication of the condition 
of permanent teeth in Great Britain, since all 
those examined had been extracted for caries, or to 
help in the adjustment of irregularities. 

ese results also indicate that there is leas chance 
of interference with calcification before birth than 
afterwards, and that the more rapid the develop- 
ment of the tooth, the more defective is ita structure 
likely to be. The defecta in structure are probably 
to be correlated with the diet during the time the 
teeth are developing in the jaws: thus before birth, 
even if the mother 18 on & deficient.diet, the foetus 
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can obtain its requirements of salts and vitamins 
by the sacrifice of the maternal stores. After wean- 
ing, the ohild has to d d entirely on ita food and 
on its own stores, Sa likely to be low if the 
mother’s diet has been poor, for ite supply of the 
substances n for the proper development 
and calcification of the teeth. At the same time, the 
diet frequently contains a large amount of cereal 
produota, the influence of which is exerted against 
proper calcification. The incisors are the most ad- 
vanced in development at birth, and are also the best 
developed stracturally. The second molara are the 
least developed at birth ; they grow rapidly after birth, 
and have the worst structure of any of the teeth. 

In conclusion, it may be said that diet affects the 
teeth as it affects the other tissues of the body, and 
that the teeth, like the other tissues, respond more 
easily to some defeota in the diet than to others, 
but that the same'defeot rarely affects more than a 
few of the tissues to a marked degree. In addition, 
the diet can affect the teeth locally by causing 
alterations in their environment, the changes in the 
teeth then starting from their oral surfaces. 

The degree to which diet directly affecte the 
structure of the teeth depends in on the defini- 
tion of the terms ‘normal’ and ‘abnormal’ as 

this structure: and on this depends again- 
the relationship between abnormality of structure 
and dental decay. In any case, caries will not be 
initiated unless acid is present on the oral surfaces 
of the tooth. It may be pointed out that it is 
difficult to produce caries in animals unless at the 
same time the conditions are such as to lead to 
defective structure also. 





The Enhancement Principle in X-ray Photographs. 
By Sir Wurm Brace, K.B.E., F.R.S. 


N interesting phenomenon is often shown in 
A the X-ray rotation photographs of crystals. 
Photographs of this kind are obtained by causing 
a crystal to revolve steadily about an axis - 
dicular to the direction of a fine pencil of homo- 
geneous X-rays. As the crystal revolves, one set of 

lanes after another comes to a favourable condition 
or reflecting the EF and a corresponding spot 
appears upon the plate. The crystal is usually very 
small indeed, and the shape of the [3 ie ly 
determinee the form of the spot. e complete 
photograph shows an array of spots which displays 
certain ities of ment as exemplified in 
Figs. 1, 2, and 3. When the photographic plate is 
flat, the spots arrange themseives on h læ as 
in Fig. 1; if a circular film is used the hyperbole 
are replaced by ight lines as in Figs. 2 and 3. 
The phenomenon to which attention is now directed 
consists in the enhancement, sometimes a very 
poet enhancement, of oertain groupe of the spots. 

e explanation is more readily understood if 


ting gives a series of 
spectra : if the incident light is homogeneous, each 
spectrum is limited to a li If now every fifth 
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line in the grating were intensifled or altered in 
some way, there would be added to the series already 
referred to a second series consisting of lines five 
times as close-packed, and every fifth line of the 
new trum would coincide with one of the old. 
For the sake of what follows, this may be put in 
another way. 

If, in the lace, the grating had contained only 
lines corresponding to those which we have spoken 
of above as being intensified in some way, the 
more numerous series of spectra also referred to 
above would have appeared upon the plate. If, 
now, four other lines were intercalated uniformly 
between the lines already drawn upon the grating, 
every fifth line of the series of spectra would be 
enhanoed. 

From this simple case we may now proceed to 
the more complicated three-dimensional case of the 

. A first example may be taken from the 
work on the structure of the silicates which has been 
carried out by Prof. W. L. B and his colleagues 
at Manchester They have shown that a silicate 
zs Do foraod in the: Gest instance Esa compila 
tion of close-packed spherical oxygen atoms: the 
other atoms belonging to the silicate are to be 
thought of as inserted im the interstices in the 
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close-packed structure. Sometimes the inserted 
atoms, for example, when they are beryllium or 
silicon, do not strain the structure, and again larger 
atoms such as calcium or magnesium distort it more 
or leas. But in all cases the silicate structure may 
be described as consisting of a basis of close-packed 
ed ties on which & larger pattern of other atoms 
"has been superim . This is the very condition 
which was exemplified in simpler form in the optical 
case already described. When the rotation photo- 
graphs are considered, the parallel consequences 
are also to be found. Certam spote are strongly 
enhanced; these are the spota which would be 


given by the oxygens acting alone in close-packed 
of other spota which 


structure, The pur mcd 

fill the photograph, inoluding those whioh have been 

enhanced, are such as would appear if the structure 

consisted only of all the atoms except the oxygens. 

An example of -these ph phs was given in 
. 17, 1927, and is reproduced here 

This one picture is sufficient to show the 
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Fie, 1.—Rotaton photograph around b-axis of disthene (right) compared with ideal rotation 


Sacrsponding to spots in the 


Dr. Müller on the long chain compounds (Proc. ; 
Soc., vol. 114, p. 542). In this case also there are 
two periodicities in the structure. There is that 
whi depends on the of the cham, which m 
stearic acid is 48-84 A. mg the axis of the chain 
there is & second and finer periodicity due to the 
regular arrangement of the carbon atoms. The 
repetition takes place every second atom ‘and ite 
length is 2-52: the one periodicity is & xi- 
mately nineteen times that of the other. A 
rotation photograph of stearic acid shows a multi- 
plicity of spots due to the many sets of planea which 
are capable of reflecting the homogeneous X-rays 
usually employed. Some of these spots are very 
strongly enhanoed for similar reasons to those 

y given. For example, the seta of planes 
denoted by (2, 0, 19), (2, 0, 38), (0, 1, 20), (0, 2, 19), 
(0, 3, 19), (0, 0,18), (0, 0, 20), all show up on the plate, 
and indeed are ost the only high indices planes 


to a . Such seta divide the c-axis mto 18, 
19, 20... equal , &8 their designation 
implies. 


Consequently, their periodicities nearl 
coincide with that of the carbons of the chain. j4 
is not necessary that the one periodicity should be 
an exact submultiple of the other. 

A third example may be taken from the photo- 
graphs of naphthalene and anthracene about the 
c-axis. It be seen from a comparison of the 
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two accompanying illustrations (Figs. 2 and 3) that 
whole rows of spots are here enhanoed. i 
upwards or downwards from the central horizon 
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Fia. 2—~Rotation photograph about the c-axis of anthracene. The 
SS ne Viksngt on -tas phos 
gn fim. " 


row, which is called the equator, the first row in 
each case is still aes ; but in naphthalene the 
second row almost fails, and in 

anthracene the second and third. 
au There is, in fact, a maximum 

0 between the third and fourth 


rows in naphthalene and the : 


d NOI a> fourth and rows in anthra- 
hiv cene. The succeeding minima of 

of intensity of rows are not shown 
i uu a in these pictures, because ib is 


somewhat inconvenient to obtain 
photographs sufficiently extended 
ee and downwards to in- 

1 clude them, but it is to find 
out from other observations, which n not be 
given here, that minima do follow and are suo- 
ceeded in by maxima. ‘Thus, for example, 
the eighth indi ninth rows of anthracene are 
strong. This enhancement of whole rows means 
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Fig. 3.—Rotaton photograph about the c-&xis of naphthalene. 


that there is a certain repetition alohg the c-axis 
of a distribution of matter which im the case of 
naphthalene divides it into between three and four 
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oarta; in the case of anthracene, between four and 
ive. This is just what is to be ted if the 
structure of these crystals is that which was given 
by the author some years ago. The axis of a 
srystal im each case lies along the c-axis and the 
-petition is of the width of a benzene ring, namely, 
2-52. The length of the c-axis of naphthalene is 
3-69 and of anthracene 11.18. The axjs of the 
former case is 3} times the width of the ring, and 
of the latter case about 44 times. The enhance- 
ment of the ninth row is due to the fact that the 
diameter of the ring divides it into two equal 
halves; there are periodicities of both 1-26 and 
2-52 slong the c-axis. The distribution of the 
intensities of the various lines in theee figures is, in 
fact, an index of the distribution of matter or electrons 
along the axis about which-the crystal was rotated. 
Ther- iz one further point of interest in these last 
pho phs. It will be observed that the dis- 
tribution of spots on the equator is exactly the same 
for the two orystels. Even in the next row there 
is very little difference for the two, though the 
oo increases with the distance of the rows 

from the equator. Assuming the structure of the 
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crystals to be that already referred to, to an eye 
looking along the c-axis the crystals would seem 


exactly alike. To what may be called to an X-ray 
eye looking in the same direction the would 
look very nearly alike, but there would be a small 


difference because such an eye would see in depth 
as well as in plan. The eye would not observe, and 
the X-ray eye would, that oertein atoms were 
hiding behind one another. The spots on the 
equator are due to planes which pase through the 
c-axis. The very close co dence between 
the positions and intensities of the equator spote 
in the two crystals shows that to an eye, supposed 
capable of looking along the c-axis and o 

the disposition of the atoms, the two crystals wo 

& e the same. This is confirmatory 
evidence of the structures assigned to them. 

A somewhat different use of the same principle 
has been made by W. T. Astbury in his work on 
the acetyl-acetones (Proc. Roy. Soc., 112, p. 457). 
From a consideration of the relative intensities of 
the rows, he has drawn oonolusions aa to the 
relative poeitions of the molecules in the unit oell 


of the orystal. 





Obituary. 


Me. ALEXANDER BIHMENS. 
LEXANDER SIEMENS was born in Hanover 
in January 1847. He belonged to the second 
generation of the four brothers Siemens whose 
dns pida de crane Eee Kine of Englend 
parents owed ianoe to the King of 
until 1837, when, under the Salio Law, Hanover 
was separated from England and given to the 
Duke of Cumberland, the fifth son of George MI. 
In 1866 Hanover was annexed by Prussia, and 
Siemens automatically became a Prussian. He 
was educated at Hanover and Berlin, and in 1807 
entered the telegraph workshops of Siemens’ 
Brothers at Woolwich, of which Sir William 
Siemens, the first president of the Institution of 
Electrical Engineers, was a director. He was 
then employed in the erection of the Indo-European 
telegraph lme in Persia and in laying cables in the 
Black Sea. He also worked in the cable ship 
Faraday. He served in the German Army during 
the Franco-Prussian War and was awarded the 
Iron Cross. In 1878 he became a naturalised 
British subject. 
Aftez his release from the German Army, 
Siemens came to land and assisted Sir William 
Siemens in develop 


About 1879 he dev ge a system of lighting 


public halls by means of aro lam eerie iori 
adopted at the Albert Hall in the British 


Museum Room were done under his 
direction. He also carried out the electrio lighting 
of Godalming, the fist town in England to have 
an eleotriclight supply. 
Siemens had the greatest faith in science, m 
scientific saine, and especially in scientific 
ent 


managem e considered that- scientific 
ent was quite as im t as either 
capital or labour in developing industry of the 
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the regenerative furnace. ` 


country. He was enthusiastically in favour of 
the decimal , and in 1902 strongly advocated 
its universal adoption in a discussion held at the 
Institution of Electrical ineers. His great 

rotegonist was the late Sir ick Bramwell. 

e sympathies of most of the auditors were in 
favour of the decimal system, but the older genera- 
tion of ag eode seemed to think Di 
in Great Britain would be wore cer 
internationally were we to abolish the inoh and 
the pound. There was one thing said at this 
meeting which the writer never saw contradicted, 
and that waa that without the decimal system 
it would not be le to extract square roots. 
It is quite easy, however, to turn the square root 
of any number or fraction into a continued fraction 
and then find its value to any required degree of 
accuracy as & vulgar fraction. 

Siemens was president of the Institution of 
Electrical eers in 1804 and 1904, and of the 
Institution Civil Engineers in 1910. In his 
presidential address in 1804 he discussed, 
other subjects, the ibility of trebling th ho speed 
of our trains. Although he considered it 
say that such a Seis could not be d iis 
the necessity of ening permanent 
way, eto., made it very unlikely that it would be 
adopted ’ commercially. He oontributed many 
papan and gave many lectures to scientifio bodies. 

e of his most interesting papers was an account 
of experiments carried out by German engineers 
on „the mili railway connecting Marienfelde 
and Zosen. these experiments, train speeds 
up to 125 miles per hour were obtained. The 
A.E.G. Co. insured the lives of their engineers 
before the experiments. After the testa, the 
front of the e was coated with dead insecta, 
and amongst thaui a dead swallow. The speeds 
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attained seem small now, but twenty-six years 
ago they excited the greatest interest. The writer 
remembers also how Siemens showed that the 
empirical formula found by the German engineers 
for the air resistance was in almost exact agree- 
ment with that obtained by Sir Isaac Newton. 
Alexander Siemens was a member of the com- 
mittee which in 1897 discussed the desirability 
of establishing a National Physical Laberatory 
in Great Britain. Later on fe served on the 
executive council. He married in 1881 Frances 
Dodwell, of Campden, Gloucestershire, and had 
three daughters, the eldest of whom married the 
late Prof. Bertram Hopkinson, of Cambridge. 
For many years Siemens used to attend the 
Council dinners and mesti of the Institution 
of Electrical Engineers, and his kindly nature and 
interesting conversation made him many friends. 
; ` A. R. 


Cou. 8. W. H. RAWLINS. 


CoL.- COMMANDANT BrUART Woran HuaGums 
Rawums died on Deo. 16 last, from acute 
pneumonia, near Aldershot, where he com- 
manded the artillery of the 2nd Division. Born in 
1880, Rawlins’ name was on the list of succesaful 
competitors at the 1893 election of scholars at 
Eton. His family tradition was closely bound up 
both with Eton and with &oademio life. His 
father, William Donaldson Rawlins, was a life fellow 
of Trinity College, Cambridge. His uncle, Francis 
Hay Rawlins, became lower master and ‘ultimately 
vioe-provost at Eton, and waa one of the last fellows 
of King’s under the statutes by which a fellowship 
was retained for life. Leaving Eton rather sooner 
than many boys, Rawlins went mto the Royal 
Marines, in which he saw five years’ service and 
from which he transferred to the Army. 

During the years before the War, apart from 
fighting in South Africa, Rawlins saw much foreign 
service, chiefly in India and Central Africa, an 
e ienoe whioh gave him every opportunity of 
dalga tie naturally great linguistic powers. He 
could converse in numerous dialects, chiefly of 
Swahili. His taste for languages was coupled with 
an active interest in ethnology and archwology, 
add to these considerable musical sympathy, and 
it is clear that Rawlins, even outside his professional 
skill, was no common person. . 

To the soientifio reader, the feature of greatest 
interest in Col Rawlins’ career is no doubt his 
association with the chemical warfare organisation 
in Great Britain as Commandant of the Experi- 
mental Station at Porton. Porton, from consisting 
of two or three huta at the commencement of 1917, 
underwent remarkable development under the 
direction of the late Dr. (Lieut.-Col.) A. W. Crossley, 
so that before the date of the Armistice it consisted 
of numerous departments and employed more than 
six hundred persons. Ite activities then were 
chiefly on the offensive side. Parallel with Porton, 
the late Lieut.-Col E. F. Harrison developed, first 
at Millbank and later at University College, London, 
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the extensive organisation which in the first three 
months of 1918 manufactured three million re- 
irators. The Navy had ita own organisation. 
ith the Armistice, the activities of these stations 
were suspended, and remained so until the Cabinet 
was &ble to define ita international obligations. 
Towards the end of 1920, the present Chemical 
Warfare Committee was formed, and at the start 
the whole of ita experimental work, fooused on 
defence, was ooncentrated at Porton, to the 
command of which Col. Rawlins was appointed on 
Aug. 29, 1921. From that date until he left to 
become Director of Artillery in November 1924, 
Rawlins with untiring energy bent his great mental 
powers to the development of the station. Many 
& soldier in his place would have regarded the 
appointment as a purely genre d one and would 
have left the scientific side entirely to his technical 
experts. Not so Rawlins. He made up his mind 
to understand the activities of eaoh department 
and to be able to contribute intelligent constructive 
criticism to the scientific reporta over which his 


name ue So su was he that when 
ill-health overtook the director of experimenta, 
Rawlins himself 


largely filled the gap. Porton 
having beoome the Experimental Station not only 


of the Army but also of the Navy, Rawlins’ early 
years of training in the Royal Macines gave him 
& practical knowledge of the naval point of view 
which was of great value. On the technical side, 
Rawlins had the unique qualification of havi 
served in the War as right- man to Sir Noe 
Birch, who was chief artillery adviser at G.H.Q. 
during the latter years of the War. Rawlins there- 
fore had complete knowledge of the requirementa 
af the Army in all that pertained to amoke and gas. 
Of Rawlins, Sir Noel writes : “ He was a master 
organiser, as proved by his work at the War Office,” 
that is, during his tenure of the office of Director 
af i : 


Rawlins’ high intellectual equipment, his varied 
experience, and his untirmg power of work would 
not by themselves have ced for the solution. of 
many of the problems which beset Porton. His 
success was in great measure due to his personality. 
Full of vigour, full of hope, full of cheerfulness, full 
af generosity, full of helpfulness, Rawlins attached 
friends to himself from all walks of life, and, aided 
in full measure by his wife, he has left a community 
in every locality in which he has been stationed 
who cherish a thousand memories of his devotion. 





` 


W3 regret to announce the following deaths: 


Mr. Martin J. Cole, author of “ Modern Micro- 
scopy” (Cross and Cole) and an expert on the 
pre tion of microscope specimens, on Feb. 8, aged 
eighty-one dE 

rof. Willis L. Moore, professor of applied meteoro- 
logy at George Washington Univerarty and an 
honorary member of the Royal Meteorological Society, 
on Deo. 18, aged Beventy-one years. 

Sir Dawson Wilhams, who retired in January last 
from the ediborship of the British Medical Journal 
after thirty years of distinguished service in that 
affice, on Feb. 27, aged seventy-three years. 
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News and Views. 


CuavLMOOGRA oil is an old drug in the treatment 
of leprosy, but it is only in comparatively recent 
yeers that a really useful remedy has been evolved 
from it. Long trials and experiments by Manson, 
Roux, Heiser, Rogers, and others have culminated in 
‘alepol,’ & preparation of sodium hydnocarpate 
suitable for injection, and from the account given 
by Sir Leonard Rogers at the annual meeting of the 
British Empire Leprosy Relief Association on Feb. 24, 
it seems that it is possible with this to achieve & cure 
or something very near a cure in & sensible proportion 
of cases, especially if treatment is commenced at an 
early stage. Renewed interest in leprosy and ite 
intensive investigation has also shown that the 
disease is more prevalent in Great Britain and else- 
where than had been supposed, and the Association 
has a considerable task before it. Besides surveying 
the problem, it has distributed the remedy on a large 
scale, and haa provided seeds of the plant (T'araztogenos 
kurz) from which the oil and ultimately the separated 
gynocardic acid is prepared, so that the drug may 
be grown locally in the various foci where it is needed. 
No one should imagine that a certain cure for all 
cases of leprosy has been discovered, but there is no 
doubt that the new remedy representa & very im- 
portant advanoe in that direction. 


Few of the many olaime for the discovery in 
America of human remains of high antiquity have 
withstood the test of rigorous examination on strictly 
scientific linea. Even when, as in a number of recent 
discoveries, & prima facie case appears to have been 
made out, the verdict stall must be regarded as in 
suspense. Especial interest, therefore, attaches to 
an expedition of the Smithsonian Institution to 
Florida under the leadership of Dr. J. W. Gidley, of 
the National Museum, of which the object is to teat 
the evidence for pleistocene man on sites in the 
neighbourhood of Vero and Melbourne on the east 
coast, where human skeletal remains have been 
found in association with pleistocene fauna. In 
the latest of three geological strata which have been 
examined by previous expeditions, there is clear 
evidence of disturbance in the presence of modern 
remains ; but the question has to be decided whether 
the second stratum, in which human remains are 
associated with an undoubted pleistooene faunas, is 
to be regarded as undisturbed throughout or can be 
shown to be partly the result of a redepoait which has 
brought recent remains into association with the 
material of a pleistocene stratum. 


Tum lure of the treasure hunt is eternal. The 
latest venture, which is to be financed by a limited 
company formed recently, has as its object the dis- 
covery of a treasure hidden by Jesuits in Bolivia, 
when they were deported from the country by the 
Spanish authorities m 1778. For eleven years 
they had resisted the Government, and had been 
blockaded. During that time they had been unable 
to export any of the gold and silver derived from 
their mines or their precious stones. Two of these 
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mines were known to be very rich, but they have 
never been located. It was agreed finally, that the 
Jesuits were to be allowed to depart, provided that 
they gave up this accumulation of treasure to the 
authorities. Rather than do this, they concealed 
it, and it has never been recovered, although & number 
of expeditions have looked for it. One of the Jesuits, 
Father Gregorio San Román, left with his brother, 
the Prefect of Callao, & description of the hiding 
place. This was handed down in the family until 
the beginning of the present century, when it came 
into the hands of Mr. Cecil Prodgera, who m 1920 
passed it to Mr. Edgar Sandars, the organiser of the 
expedition which will proceed to Bolivia in the present 
year. Mr. Sandars believes that in excavations 
carried out in 1925 and 1926, he has discovered one 
of the entrances to the treasure chamber which the 
Jesuits constructed with the help of 500 Indians, 
some, and perhaps all, of whom they killed. He has, 
at any rate, found m a shaft which he partially 
cleared, & silver crucifix and a parchment warning 
intraders to withdraw from & spot dedicated to God 
Almighty in which ‘a dolorous death’ awaits him 
who dares to enter. Father San Romén’s document 
also suggested caution, as "enough poison to nll & 
regiment of the king has been laid about.” The 
value of the treasure in present currency is estimated 
as £12,000,000. 


Mz. WooLLEY'8 report on the excavations at Ur in 
the Times of Feb. 22, while adding further discoveries 
of human victims sacrificed in the royal tombe to 
those mentioned in his special interim report, records 
the discovery of the body of Queen Shub-ad, with the 
jewels which once covered her garments, and jewelled 
head-dreases, and suggests how and when the tomb 
of the king was rifled. As further discoveries are 
made, the more remarkable this revelation of the 
funerary customs of Ur and the beliefs they connote 
appears to be. One of the most important recent 
discoveries, though by no means so spectacular as 
some, is the form of the tomb itself. In the stone 
wall there was a doorway crowned by & true arch of 
brick, the tomb chamber was vaulted with arches, 
and the end was brought round to apsidal form and 
roofed with a half dome which was a cross between 
corbel work and a true dome buildmg. A crudely 
fashioned arch had been found roofing & drain at 
Nippur belonging to the third millennium 5.0. The 
present discovery makes it clear that the arch, corbel 
work, and the dome were familiar to Sumerian builders 
so eerly as the fourth millennium B.0.—a discovery 
of the greatest importance in the history of archi- 
tecture. 


Tue original Wright biplane of 1003, the first 
power-driven man - carrying aeroplane to make 4 
free and sustained flight, has been received at the 
Science Museum, South Kensington, on loan from 
Mr. Orville Wright, and will shortly be exhibited 
for the first time in Europe. Mr. Orville Wright and 
his brother, the late Mr. Wilbur Wright, began the 
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study of aeronautics in 1896 subsequent to the death 
of Otto Lilienthal, whose gliding experiments had 
aroused their interest, and they made and conducted 
experiments with man-carrying gliders, utilising such 
knowledge as was then avaiable. In 1901 they 
tarned their attention to the application of power, 
and their research led to the production of this, the 
first successful aeroplane. The first flight was made 
by Orville Wright on the morning of Deo. 17, 1908, 
at Kitty Hawk, North Carolina, in the presence of 
several witnesses; and it lasted twelve seconds. It 
was followed by three other flighta, the last being one 
of 59 seconds, when the distance covered was 852 
feet; the machine was then overturned by a gust 
of wind while left unattended, and the damage result- 
ing prevented further experiments at that time. 
Since the first flighte were made, the aeroplane has 
been preserved in the Wright laboratory, and certain 
perta which were damaged beyond repair have been 
replaced by Mr. Wright himself. 





FLYG in an Avro-Avian biplane with a 30-80 h.p. 
Cirrus engine, Mr. B. Hmkler reached Darwin, in 
northern Australia, on Feb. 22, sixteen days after 
leaving Croydon. This compares with the 28 days 
taken by Sir Keith Smith and Sir Roæ Smith on the 
first flight to Australia in 1919. The Times gives the 
total distenoe flown as 10,400 miles, measured from 
point to pomt of the flight, but pointa out that the 
actual distance flown was probably more than 12,000 
miles. Mr. Hinkler covered the distance in fifteen 
stages, of which the last was the longest, involving 
950 miles from Bima, in the Dutch East Indies, to 
Darwin. Another long flight was the 870 miles from 
Croydon to Rome, which occupied nearly thirteen 
hours. No second person was carried, and the 
passenger space was used for an extra petrol tank. 
' A collapsible rubber raft was carried but was not 
required. There was no engine trouble at any point 
of the flight, and the only forced landing was in 
northern Africa and due to darkness. The weather 
was favourable throughout, but the flight was never- 
theless & remarkable one, and brings nearer the day 
when the projected air-mail route to Australia will be 
accomplished. Mr. Hinkler has since continued his 
flight to Bundaberg, Queensland. 


Sra Samus. Hoare, Secretary for Air, replying to 
a question in the House of Commons on Feb. 27 
relating to Mr. Hinkler's flight, summarised er- 
oellently the main facta of the achievement. He 
gaid that the flight established several ‘records,’ 
“ Mr. Hinkler achieved the fastest flight to date 
between England and Australia, shortening the time 
taken by Sir Roes Smith in 1919 by between 12 and 
18 days; the longest solo and the longest light 
aeroplane flights yet made; and the first non-stop 
flight to Rome; whilst all places beyond India were 
reached in & shorter time than has been achieved 
by any other form of transport. The total flying 
time was 134 hours, so that the flight would have 
taken five days 14 hours if it had been made con- 
tinuously, flying by day and night. Taking the total 
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time spent on the flight, including nighte and halte 
in the daytime on the ground, the average speed 
per hour throughout was well over 30 miles; whilst 
taking the tame spent in the air only, it works out 
at an average of about 89 miles per hour. Further, 
12,000 miles were covered without any repairs, & 
striking testrmony to the reliability of machine and 
engme. One of the most striking features of the 
flight is that the machine employed was a standard 
Avro ‘ Avian,’ with a Cirrus engme, which has been 
in use since 1026, and the only alteration made prior 
to the flight was the incorporation of extra tankage. 
A machine of this type costa, complete, apart from 
the extra tanks, only some £730, and an approximate 
estimate of the oost of the flight in terms of the 
petrol and oil consumed—as I have already said, no 
repairs were carried out— is £50. These figures are 
a striking mdication of the great potentialities of 
aircraft for improving communications in the vast 
stretches of the Empire in which other meana of 
communication are as yet non-existent or relatively 
undeveloped.” 


Tus Air Ministry has sent us a copy of the log 
of the Royal Air Force flight from Felixstowe to 
Karachi last autumn. This was the first part of 
the flight which was afterwards continued to the 
Far East. The machines were four metal super- 
marine Southampton flying bosta, under the command. 
of Captain H. M. Oave-Brown-Cave, The flight left 
Felixstowe on Oct. 14 and took a course via Plymouth, 
Bordeaux, Marseilles, Naples, and Athens to Aboukir. 
From there the course continued via Alexandretta, 
Ramadi, Basra, Bushire, Henjam, and Gwadar to 
Karachi. Stops were made at these and other places, 
but the log contains no mention of any accident ar 
forced landing. All went well on the journey. ` The 
total flymg distance was 4834 milea, and the average 
Oe dun p ep Con ee oe 
minutes under 72 hours. 





Berres chemists will this year be afforded a unique 
opportunity of interoourse, both professional and 
social, with their colleagues in the United States of 
America and in Canada Arrangementa for the 
annual general meeting of the Society of Chemical 
Industry, which is to be held in New York, and for 
participation with the American Institute of Chernioal 
Engineers and the (British) Institution of Chemical 
Engineers in visita in the United States and Canada 
are already nearing completion. The provisional 
itinerary commences on Aug. 11 at Southampton, 
and embraces Quebec, Shawinigan Falls, Montreal 
and Ottawa, Kirtland Lake, Niagara Falla, Akron 
(Ohio), Pittsburgh, Washington, Edgewood Arsenal, 
Wilmington, and New York, Great Britain being 
reached about Sept. 17. A number of ‘ tourist third 
cabin ’ berths have been reserved, and special facilities 
are being accorded by the White Star Line to members 
making their arrangements through the Society. It 
is believed that the total expenses of the complete 
The Society haa allo- 
cated from the Messel fund ten granta of £50 each 
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to members of the Society who wish to participate 
in the round trip and travel ‘tourist third cabin,’ 
and members wishing to take advantage of this offer 
are asked to apply promptly to the secretary. Those 
desiring to participate in the visit are urged to make 
early application to Mr. J. P. Longstaff, the secretary 
of the Society of Chemical Industry, or to Prof. J. W. 
Hinchley, the honorary secretary of the Institution 
of Chemical Engineers. Recent events in the political 
arena have shown how much good may accrue from 
opportunities of personal contact; it is to be hoped 
that the facilities which these arrangements afford 
may be largely used by chemists and chemical in- 
dustrialista in Great Britain in the promotion of her 
own legitimate interests and in attaining & closer 
understanding of and regard for her friends and 
competitors. 


ELEOTRIOAL engineers are cd with keen 
interest the development in Great Britain of the inter- 
linking schemes {which form an integral part of the 
Electricity Act of 1926. These schames will ultimately 
tie together the power stations of the country. A 
beginning has already been made in connexion} with 
the 182 kilovolt lines of the Central Scotland area. 
By linking the power stations together a more steady 
load is attained, and so & reduction in the amount of 
spare plant is effected. In other countries interlinking 
ia also being effected, and power can be interchanged 
over distances of hundreds of miles. From a purely 
economic view, the heavier the load the greater the 
advantage of using high preasure. It is possible that 
in a few years’ time preasures of 380 kilovolta may be 
employed. Progrees in the design of electrical ap- 
paratus has been very rapid, and there seams to be no 
limit either to the output or the voltage of machines. 
By suitable coverings corona losses can be suppressed 
and the dielectric losses at very high pressures, whilst 
appreciable, are far fram prohibitive. Probably the 
smallest-sized link between two networks will consist 
of two three-phase lines with suitable transformers. 
For economical reasons these transformers must be 
very large, and so the difficulties of transportation by 
road and rail limit their size. In the English Electric 
Journal for January, the total power loss at full load 
for a 100,000 kilowatt transformer is given as 850 kilo- 
watts. This is converted into heat in the transformer, 
80 very special arrangements have to be made for 
keeping it cool. As a rule the transformers are im- 
mersed in oil, which is kept circulating through pipes 
passing through external water coolers. A con- 
siderable supply of water is . The rise of 
temperature of the oil at full load is about 80? C., and 
for & 50,000 kilowatt tranaformer working at this 
load, 15,000 gallons of water per hour are required. 

RarrnwaAv electrification in India is making steady 
progress. On Jan. 5 the electrified suburban lines 
of the Bombay, Baroda, and Central India Railway, 
from Colaba in the south to Borivli in the north, a 
distance of 57 miles of track, was opened. Two lines 
of rails are electrified for the whole distance, and four 
for part of the distance. The power for the operation 
of the railway is purchased from the Tate Company’s 
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hydro-electric power stations, situated some fifty 
miles from Bombay on the Western Ghats. Power 
is transmitted to a receiving station at a preasure of 
100,000 volte, and from thenoe is retranamitted to the 
substations situated along the line at 22,000 volta. 
At the substations the preasure is reduced and then 
converted into direct current at the working pressure 
of 1500 volta. The motor coaches are equipped with 
four motors each of 275 horse-power. The overhead 
high - tension wires are supported by lattice steel 
structures, which when necessary span eight tracks. 
The pantographs which collect the current from the 
overhead wires are operated by a vacuum pump, 
which also works the vacuum brakes. The sanding 
gear is of the gravity type and is controlled by elec- 
trically operated valves. In the event of mechanical 
failure, each mile of the equipment can be at once 
isolated. Each section also can be rapidly isolated 
by air break switches. Special care has been taken 
to prevent birds causing short circuita accidentally. 
All the cross-arms and beams are carefully insulated, 
Bo that it is practically impossible for the legs and the 
beak of the bird to be each in contact with separate 
conductors having a great difference of potential 
between them. In the overhead equipment alone, 
approximately 2000 tons of steel and 500 tons of 
copper were used. 


A BEOsNT addition to the Department of Zoology 
of the British Museum (Natural History) is a mounted 
specimen of an immature Snow leopard from the 
north-weet Himalayas; owing probably to the com- 
mercial value of the fur, museum specimens of this 
animal are rare. Mr. J. J. Joioey has presented to 
the Department of Entomology his complete series 
of Lymsntriidm, consisting of nearly 6000 specimens 
from all parte of the world. The Department has 
also received & valuable series of fleas from Manchurian 
ground squirrels; these fleas include species of 
practical importance, on account of the possibility 
that, like the tropical rat-flea, they may be concerned 
in the spread of plague. Recent acquisitions for the 
Department of Mineralogy include a series of fluorspars 
from the iron mines of west Cumberland, showmg 
colourless, blue, and yellow cubes on the hematite 
ore. These are small, and as a rule quite inconspicuous, 
and very little ia as yet known about them ; but they 
must be taken into &ooount in any theories dealing 
with the origin of the iron ores, and this of course 
has an important bearing on the finding of new ore- 
bodies. Various minerale, including willemite (rino 
silicate), native silver, ailver iodide, mimetite, scheelite, 
and copper ores from Northern Rhodesia, have been 
presented by Mr. R. Murray-Hughes. A sample of 
the meteoric dust (* red rain ') that fell at Melbourne, 
Victoria, on Jan. 1, 1928, has been sent by Mr. E. J. 
Dunn. The trustees have authorised the purchase of 
a magnificent crystal of topaz from Madagascar. As 
an exhibition specimen this far surpasses any topaz 
previously in the collection, and it forms a companion 
erystal to the fine beryl purchased last year. It 
measures 12 cm.x11 om.x10 om., and weighs 
2290 grams (11,450 carate, or just over 5 Ib.). It ia 
water-clear with a pale blue tinge and of gem quality. 
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The well-developed and brilliant orystal-faces are 
marked by complex and intricate pyramids and lines 
of growth, and the specimen is an instructive example 
of a crystal m which the process of growth has been 
abruptly arrested. 


A Naw egg grading and marketing scheme has 
recently been brought out by the Poultry Advisory 
Committee, by which it is hoped to stabilise prices 
throughout the year. The National Poultry Coupoil 
and two important associations of retail distributors 
in Great Britain have already assented to the prin- 
ciples of the scheme, and it is understood that the 
Government may provide time for the necessary legis- 
lation. At present there is no large, recognised market 
for English eggs, and transactions are made with com- 
paratively gmall consignments, the organisation being 
insufficient for the development of the mdustry. 
Foreign eggs, however, are properly graded and 


packed, and it was only owing to the risk of their. 


obtaining a better market on this account that an 
order as to the labelling of imported eggs was not 
recommended by the committee under the Mer- 
chandise Marks Act, 1926, until improvements in the 
grading and packing of British produce had been 
secured. The present scheme is to be voluntary, and 
available to all country and town peckers provided 
they deal with a stated mmimum quantity of eggs, 
registration under the scheme permitting the use of & 
“national mark.’ It is suggested that the Minister 
should be given power by act of parliament to define 
grade of eggs, the terms ‘Specials,’ ‘ Standards,’ 
* Mediums,’ and ‘Smalls’ being recommended, and 
that only first quality eggs should be dealt with, sale 
being by weight. In addition, the scheme provides 
that all preserved British eggs should be marked as 
such, and imported eggs afterwards stored in Great 
Britain should also be appropriately labelled. It is 
hoped that all large egg producers will see the wisdom 
of coming under the acheme. It may well be the 
means of developing the egg industry in Great 
Britam. 

Ds. R. A. Muuan, Director of the Norman 
Bridge Laboratory of Physics in the California 
Institute of Technology, Pasadena, has been awarded 
the Messel Medal of the Society of Chemical Industry. 


Ar the meeting of the London Mathematical Bociety 
at 5 r.m. on Thursday, Mar. 8, Prof. A. E. H. Love 
will delrver a lecture on ''Biharmonic Analysis, 
especially in & Rectangle, and its Appheations to the 
Theory of Elasticity.” “Members of other scientific 
societies are invited to attend. 


Tux Council of the Institution of Naval Architecte 
has invited Admiral of the Fleet the Right Hon. Lord 
Wester Wemyss to succeed His Grace the Duke of 
Northumberland as President of the Institution. The 
election will take place at the opening of the annual 
general meeting at the Royal Somety of Arts on 
Mar. 28 at 11 sar. The Council of the Institution 
has awarded two premiums for the year 1927, one 
to Mr. H. J. R. Biles, for his paper on the “ Effect of 
Wind Resistance on Superstructures and Ship 
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Resistance,” and the other to Mr. W. C. 8. Wigley, 
for his paper on “Ship Wave Heatenoce—A Com- 
parison of Mathematical Theory with Experimental 
Resulte—Part 2." 


Tau two Boyle Medals awarded by the Council of 
the Royal Dublin Society to Dr. W. R. G. Atkins 
(Pure Science) and to Prof. W. E. Adeney (Applied 
Science) were presented at a special scientific meeting 
of the Society on Feb. 15. The statements setting 
forth the grounds of these awards referred in Dr. 
Adeney’s case to the valuable work he has accomplished 
during the last twenty years with reapect to river 
pollution; this work has done much to elucidate the 
biological and chemical factors involved and had been 
generally recognised as of fundamental importance. 
In the case of Dr. Atkins, emphasis was laid on his 
work on the cryoscopic examination of physiological 
fluids; his researchés on the osmotic pressures 
occurring in planta; his work on the relation of 
the pH value of the soil to plant distribution; on 
the photosynthetic changes in sea water; and on the 
significance of the phosphate content as a limiting 
factor in plant and animal production in the sea. 


THR Carnegie Institute of Technology haa issued a 
preliminary announcement of & seoond International 
Conference on Bituminous Coal, to be held at Pitta- 
burgh on Nov. 19-24. The purpose of this Congress 
is again to present the resulta of recent studies of 
coal bearing on improved methods of utilisation and 
combustion. The programme will include the dis- 
cussion of the fixation of nitrogen, the manufacture 
of substitutes for gasoline from coal, complete gaai- 
fication of ooal, high temperature distillation, low 
temperature distillation, ooal-ter products, power, 
smokeless fuel, etc. An invitation is extended to 
scientific workers of all countries to take part in this 
conference. The president of the Carnegie Institute 
of Technology, Thomas 8. Baker, will visit Europe 
during March. and April to confer with fuel tech- 
nologiste who may consider the poasibility of preeent- 
ing papers or taking part in the congress in any other 
way. President Baker's address will be o/o Guaranty 
Trust Company, 1 rue des Italiens, Paris, where he 
wil be giad to receive correspondence in regard to 
the meeting. 


We have received the annual report of the Society 
for the Provision of Birth Control Clinica for 1026-27. 
Two new clinics at Oxford and at Birmingham have 
been opened, making a total of nine clinics in operation 
in Great Britain. An increasing number of poor 
women is attendmg, and it is believed that much 
valuable assistance is rendered. The Society is 
entirely dependent upon private donations. . 


Tes annual report of the South African Institute 
for Medical Research for 1926 has been issued. Bir 
Spencer Lister is now Director in succession to Dr. 
Watkins-Pitchford, who haa resigned on account of ill- 
health. A summary of the work of the Institute is 
given; much of it has been devoted to plague research. 
A moequito survey of the Union and a tuberculosis 
survey of the Native Territories are being undertaken. 
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Tax secretary of the Royal Horticultural Society 
‘eminds us that “Index Londinensis” has been 
wrepared under the auspices of that Society. This 
vas not mentioned in our note in the iasue of Feb. 25, 
», 206, referring to the publication. Messrs. Dulau 
and Co., Ltd., are now accepting subscriptions for 
sho work. 

APPLICATIONS are invited for the following appoint- 
nents, on or before the dates mentioned :—A chemist 
‘or research work for the improvement of mine rescue 
oreathing apparatus, a physiologist to assist m in- 
vestigations regarding mine rescue breathing apparatus 
and methods of resuscitation, and an investigator 
for research work on mechanical appliances for use in 
xnines, each under the Safety in Mmes Research Board 
—The Under-Secretary for Mines, Establishment 
Branch, Mines Department, Dean Stanley Street, 
8.W.1 (Mar. 10) An assistant to the lecturer in 
systematic forest botany, and a herbarium assistant, 
at the Imperial Forestry Institute, Univermty of 
Oxford—The Secretary, Imperial Forestry Institute, 
Oxford (Mar. 12). A research student for work on 
bulb-growing problems at the Royal Horticultural 
Society’s Experimental Gardens — The Director, 
R.H.8. Gardens, Wisley, Ripley, Surrey (Mar. 13). 


A bio-chemist at the Forest Research Institute, 
Debra Dun, India—The Secretary to the High Com- 
missioner for India, General Department, 42 Grosvenor 
Gardens, 8.W.1 (Mar. 15). A reader in geography 
and education at Raffles College, Singapore—C.A. 
[T.], the Secretary, Board of Education, Whitehall, 
8.W.1; Soottish candidates, [T.], the Secretary, 
Scottish Education Department, Whitehall, 8.W.1 
(Mar. 17). Junior assistants at the National Physical 
Laboratory—The Director, National Physical Labora- 
tory,.Teddington (Mar. 17). A full-time lecturer in 
chemistry at the Chelsea Polytechnic—The Seoretary, 
Chelsea Polytechnic, Manresa Road, 8.W.3 (Mar. 24). 
A lecturer in geography in the Durham Colleges, 
University of Durham—The Secretary to the Council 
of the Durham Colleges, 88 North Bailey, Durham 
(Mar. 31). A lecturer or an assistant lecturer in 
zoology in the University of Bristol—The Registrar, 
The University, Bristol (April 14). A principal of 
Chelsea Polytechnio—The Secretary, Chelsea Poly- 
technic, Manresa Road, 8.W.8 (April 80). A handi- 
oraft teacher for woodwork and hght metal work 
under the Leicestershire County Council Education 
Committee—The Director of Education, Gounty 
Education Offices, Grey Friars, Leicester. gr 


DE 


Our Astronomical Column, 


New ComxEgT.—Tlhe first comet of 1928 was dis- 
covered photographically by Herr K. Reinmuth, 
assistant at Kö tuhl Observatory, Heidelberg. Herr 
Reinmuth is well known as a Misco earr ot Imbor 
pne having found more than a hundred of them, 

ut this is his first comet; as the new comet is near 
the ecliptic, ıt was doubtless found in the course of 
the routine search for minor planeta. Ita AEn 
is 124. The following positions have obtained 


at Konigstuhl and circulated by the I . Bureau, 
"Co 
U.T. i RA (1928.0). W.Decl. (1928 0). 
Feb. 22. 96160 9h 15m g 21° 44’ 0° 
, 23. 96868 9 14 64-08 21 52 89 
» 24. 95736 9 14 42-20 22 0 6 
» 25. 98181 9 14 983-93 22 68 B7 
The motion is ing Blower; an eqtimated predic- 
tion for Mar. 4.0 is 92 15m 365, N. Decl. 22° 43’; the 


full moon will, however, prevent observation for & 
few days. There bas not been time as yet to compute 
an orbit; in any case, the above arc is too ahort to 
determine selisbis elements. The slow motion prob- 
&bly imphes that the objeot is at & considerable dis- 
tenoe. 

There is oooagionally a double solution to the prob- 
lem of finding an orbit from three observations ; an 
interesting case of this arose last in the orbit of 
Gale’s comet ; the observations of the first six weeks 
could be satisfied with iods of either 11 or 13 i 
the former being found to be correct when a longer 
series of observations was available. 
Banachiewicz discusses this question in Acta Astro- 
nomioa for Feb. 7, and gives the discriminating rules 
in a simple form; the case to which he applies them 
(Orkugz'a comet) has only a single solution; an ex- 
ample with a double solution would have been more 
instructive. 


A Lazear SussSPOT.—A large sunspot, nearest the 
centre of the sun’s disc on Feb. 21, was seen in 
London by many people through the screen of mist 
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or fog prevailing about that time. A small teleacopo 


showed that the group consisted of & principal spot 
accompanied by an tion of i spota or 
pen ral marki to the south. e latter de- 


creased considerab ed the group crossed the diso. 
No unusual disturbance of the earth’s etio 
elements has been reported. In Narone of Feb. 11, 
p. 220, a short account was given of a large prominence 
which was observed near a spot when at the sun’s 
west limb. The recent group is either a return or a 
revival in the plage of this earlier spot. Other 
ee of the later and larger spot are given 

low, and it may be added that this is the first 


one this year to be recorded erally as a naked-eye 
le although several other spotearementioned 
in NATURB of Feb. 11. 


No.  Dateon Disc Central Meridian Latitude. Maximum Area. 
Passage. 


1 Feb. 15-28 Feb. 21-6 6° N. 1/700 
Í of hemisphere 


THE GREGORIAN CALENDAR IN Eeyrrt.—The ‘ Old 
Style’ or Julian Calendar has now become practically 
obsolete, having taken nearly three and a half œen- 
turies to do so. The Orthodox Church in Greece 
adopted some years ago a modifed form of the 
Gregorian Calendar; instead of the 400-year cycle of 
the Gregorian calendar, it uses a 900-year one; but 
as the two calendars are exactly the same for about 
seven centuries from tha presant time, the difference 
is not of immediate importance. The Times of Feb. 15 
announces that the Synod of the Patriarchate of 
Alexandria, representing the Orthodox Church in 
Egypt, has decided to adopt the Gregorian calendar 
from Oot. 1, 1928 (Sept. 18, Old Style)  Presumabl 
it is following the same form of it as the G 
Orthodox Church; the latter body also differs from 
western in the manner of computing. Easter, 
which is e to depend on the actual moon, instead 
of using inte n dun ‘ecclesiastical moon.’ The day 
used is that of the meridian of Jerusalem, thus getting 
rid of difficulties of longitude. 
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Research Items. 


Taa EvorurION or MAN AND APH8.—In volume I. 
Prof. 


ica, edited b 


of the new journal Paleobiologica, 
1 published in Vienna and Leipxi 


Othenio Abel and 


Haim and Co.), there appears a paper by : 

F. Osborn entitled “ Recent Dissoveries relating 
This paper is 

less a review of recent digo vary than a statement of 
Prof. Osborn’s own opinion on the course that the 
evolution of man has taken. This differs from that 
usually held by the majority of investigators, in that 


to the Origin and Antiquity of Man.” 


it denies any close connexion between ape and man 


and places the ancestor common to the two stocks 


back to a iod 80 remote as the Oli . While 
usan do t there are some anatomical reeemblanoea, 
Prof. Osborn lays more stress on the difference in 
'behaviourism' between man and the ape, and 
thinks that ''acientiflo mytho has accumula 

around theanthropoid apes, falaifymg and 


their profound differences fram man in habit and gait 
and in the anatomy and functions of the brain. . . ." 
Some resemblances, moreover, are to be attributed to 
oonvergenoe. There are two di ms, both dated 
1827, which reas graphically Prof. Osborn’s views 
on primate evolution. pliopithecus at the base of 
the Oligocene is the common meeting ground of the two 
stocks. Dryopithecus and Pliopithecus are Miocene 
representatives of the Simian division, but with the 
exception of caer ale EUM on whose oe te 
Tae ea a t has been cast (v. NATURE, 
Jan. 28, p. 148), there is no human representative 
actually known until towards the top of Pliocene. 
This emphasises how much paleontologioal explora- 
tion has yet to dó before there is eno evidence to 
form a clear opinion on this great problem of our own 
ani : 


CARNIVOROUB Hanrr OF AMERICAN MaGPrmS.—In 
view of the well-known change of feeding habit in 
the New Zeeland kea, a parrot of vegetarian tastes, 
which has developed a likmg for the kidneys of living 
sheep, and has caused very serious damage to flocks 
in oertain areas of the South Island, the description 
by E. R. Kalmbach of a similar development in the 
American ie is of great interest (U . Dept. Agr. 
Teoh. Bull., No. 24, Oct. 1927). During the past ten 
years the magpie has begun to attack live stock on 
the western ranches, and since the first rts came 
to hand in 1917, ita depredations have extended from 
Utah to Colorado, Wyoming, and Montana. Sheep, 
cattle, and horses have been attacked so severely that 
many have succumbed : recent reporte mention that 
in one area several hundreds of cattle are destroyed 
each winter, and in another the ie has become 
one of the greatest problems with which the ranchera 
have to deal. The magpies generally attack the 
animals about the loins, sometimes penetrating to 
the body e sometimes reaching and devouring 
the kidneys. e origin of this habit in the States 
may throw some light on the i ng causes 
which Pas rise to the kea’s depredations in New 
Zealan It has been found that sheep were first 
attacked when they showed fresh wounds caused 
during shearing, cattle on fresh brand marks, and 
horses on unhealed saddle-sores. But the habit havi 
been formed, the ies learned to begin an 
fake Whe su OMNE ee ee 
flesh. The magpie concerned is the b -billed 

ie (Pica pioa hudsonia), a phioal race of 
the British je, and in normal umstanoes; the 
feeding habits of the two are similar. 
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exaggerating 
their human resemblances, minimising and ignoring 


DIURNAL VARIATION oF OxyGams IN Rivan WATE: 

— The degree of saturation of river water with oxyge 
is an important criterion in forming a judgment a 
diis Deere oe e river for màmtataing Hah. lite 
This property is one frequently d i in worl 
dealing with the pollution of rivers, aa the proportio: 
of dissolved o falla in the presenoe of oxidisabl 
organio matter. Ib has recently been found, howeve 
er, Pentelow, and Woodley, Biochem. Jour., 21 

, and 1423-1485; 1927), that there are both diurna 
and seasonable variations in the proportions of dis 


solved o and ammoniacal in riva 
waters. has been established by houri; 
determinations over periods of 24 hours both oi 


a contaminated stream in Suffolk and on a pun 
and unpolluted Hampshire trout stream. The diurna 
variations in the oxy; dissolved were greater in th: 
case of the River k in Suffolk, although quit 
distinct in the pure River Itchen. The ammoniaoca 
nitrogen, which varies in & sense o ite to that oi 
the diæolved oxygen, also showed a di variatior 
in the Lark, but was constant in the Itchen. The 
variations, especially in dissolved oxygen, are very 
large, ranging in some cases from 60 per cent. oi 
saturation sho after midnight, to 150 per cent. 
cd arar i day. The rise is ps uted to the 

otochemical evolution of oxygen from organisms, 
and the fall to the absorption of this oxygen by organic 
matter, and by processes of respiration. It has thus 
become clear that in conducting a fleld survey of a 
river, the value of a single determination of the dis- 
solved oxygen is of little value. Investigations over 
& period of 24 hours are necessary, and consideration 
must be given to such factors as time of year, actinic 
conditions, nature of plant and animal life present, 
Rd or a e D ne 
history with regard to pest pollution. It is pro e 
also that the diurnal variation in the supply o oxygen 
available for the needs of fish may have a bearing 
on their movements, & subject of constant interest to 
the fisher. 


Tum Waaat Burns Fry.—tThe late Prof. J. F. 
Gemmill’s observations on the life-history and 
bionomics of this R lomyia coarctata, have 
CM De PUE in Proa. E. Phys. Soc. Edin., 
vol 21, part 8, 1927. The fertilised eggs are laid 
during July, August, and early September in bate, 
loose soil, preferably among early Beteices and 
scarcely ever among cereals or in pasture. e 
devel: slowly the larva does not hatch un 
towarda the, ead of JaHUATS or in February. The 
newly hatched larva seek out, and by means of 
their mouth hooks bore ito, yomg w. planta, 
entering just above the so ed bulb. i 
the centre of the plant they ascend for one to three 
inches, and the infected ah eae plant oon ae 
withering of the central b b in early or I 
pog wheat the whole plant withers aad du 

e larva makes its way to a second plant, which it 
affecta in the same way, and it may destroy a third 
or even & fourth plant. If, however, the wheat plant 
is so far advanced when attacked as to show good 
lateral buds, the larva completes its growth in one of 
these and the plant saves itself by sending out addi- 
tional lateral buds. The larve, which undergo two 
or three moulte, are fully grown by the beginning of 
May; they then leave the plant and pupete in the 
soil half an inch or more w the surface. The 
flies emerge in late June and early J and, after 
having laid eggs, die off by the end of September. 
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The larves can infect barley, rye, and couch 
and in these can complete their life-history. uch 
grass appears to be the natural wild host in the area 
investigated. Prof. Gemmill recommended that in 
an infected area wheat should not be sown after 
potatoes or other root crop or fallow, and stated that 
if this were done in a aingle year he believed the 
numbers of the fly would be so reduced that it would 
not be & menaoe for many years to come. Short of 
this drastic action, he recommended to avoid sowing 
wheat after early potatoes, or to sow it after the 
middle of February, to arrange that potato fields 
shall not adjoin wheat flelds in any one year, to get 
rid of couch and to avoid deep burial of the 
ae ene ah Sha UV xavier plante form cr 
oote earlier. may be ed as being y 
infected in whioh duri Korat the soul contains 
half & million to hus alon eao af the fiy pep aere. 


TEXILA PROPERTIES or INDIAN Corroxs.—Pro- 
greas in research work on the textile pro ies of 
standard Indian cottons is reported by A. J. Turner 
in Bulletin 11, iasued by the Technological Laboratory 
of the Indian Ceritral Cotton Committee. The founda- 
tion of the work lies in the annual testing of the fibre 
characteristics and d properties of some 
eighteen pure strains, the objecte being generally, 
to accumulate data for the idee iari of the 
methods of determining the intringio value of a cotton, 
and ifically : (1) to prepare a series of standards 
by which to judge other cottons, particularly new 
cottons produced by ootton breeders; (2) to deter- 
mine the extent to which these stan cottons are 
affected by seasonal variations ; (3) to determine the 
minimum weight on which a spi test can be 
carried out satisfactorily ; and (4) to ambt in the 
marketing of theae cottons by providing the cotton 
trade with detailed information con ing them. 
Thee objecta have been achieved by submitting, year 
by year, typical samples of each variety to spinning 
testa which, though carried out on full-size machines, 

ae e i quantities of material. The sig- 
. ni oe of small-scale testa has been investigated in 
accordance with object (8) above, and it has been 
shown that trustworthy resulta can be obtained by 
spinning duplicate lota weighing 5 lb. each. In addi- 
taon, efforta have been made to determine the relation- 
ship between the physioal properties of the fibres with 
spinning value, and while no conclusions of a posi- 
tive have been arrived at, the way seems 
to have been cleared for a more definite attack. 
Among the supplementary problems that have 
arisen in the course of work are those of the effect of 
temperature and humidity on cotton spinning, and 
the effect of subjeoting ootton to repeated blow-room 
treatment. These are the subjects of Bulletin 9 and 
Bulletin 10 ively. The latter has perhaps 
more of & technical than a general a iar ud Spe 
but the former is mteresting masmuch as it T8068 
a very lucid résumé and criticism of previous work on 
the subject, and shows that Lancashire is by no means 
unique in the suitability of ita climate for the manu- 
facture of cotton goods. 


THA ANTHRAXOLITE OF SuDBURY.—The so-called 
“ooal’ occurring in, the pre-Cambrian rocks of 
Chelmaford, near Sudbury, has given rise to the 
suggestion “that terrestrial floras had a long pre- 
Devonian history." In the Amer. Jour. Soi., Jan. 
1928, Prof. A. E. Coleman shows oonclusively that 
there is no need to assume pre-Cambrian land plants 
to account for the deposits in question. He that 
the veins of coal cut aoro the stratifica- 
tion of a black and reaches the conclusion that 
the slate was originally an oil-shale, and, that the ooal- 
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like material must have reached ite present position 
while it was plastic and still retained ite original 
volatile hydrocarbons. The latter were probably 
driven oft b the heat of the een ee 
of the Sudbury basin, remdual carbon being left 
behind. Since the material differs both in origin 
and properties from anthracite, it is important that 
this name, with its inevitable implications, should not 
be applied. The term Aie, used for coal-hke 
de forming the end-producta of the metamor- 
phiam of petroleum, is clearly more fitting. There 
-Temains the problem of the formation of oil-shales 
in the pre-Cambrian. At least one can conclude that 
the waters of the time were thronged with lowly 
types of plante and animals. 


APPARATUB FOR THB INVESTIGATION OF FLUOR- 
xSOENGH,—À new and simplified apparatus designed 
for the investigation of fluorescence is described in 
the Ohemsker Zeitung of Jan. 11, by Dr. F. W. Müller, 
of Hagen, from whóm it may be obtained. Instead 
of the Ini lamp, the source of ultra- 
violet light is a carbon arc lamp fitted with carbons 
containing iron and tungsten, which provide an al- 
moet completely continuous . Thé appara- 
tus can be used even in daylight, and the ultra-violet 
light, filtered from visible rays, may be directed either 
from above or in & horizontal direction. A suitable 
resistance is provided with the apparatus, which can 
be used for direct or alternating current. 


A MicgRo-MgTHOD FOB THE DETERMINATION OF 
Surracs Tunsion AND Dawarry.—A method for the 
determination of surface tension and pe using 

sample 


only one piece of apparatus and a v 
earum to 0-1 o.o., i desorbed by V. 
Damerell in the Journal of the American Ohemtoal 
Society for December. This apparatus is very ore 
in design and operation and may readily con- 
strui from the materials available in any laboratory. 
The results obtained were satisfactory for all except 
the most volgtile liquids, such as ether, and the 
method has an accuracy of between | part in 100 and 
1 part in 300. 


THE INTHRAOTION BETWEEN RADIATION AND ELBO- 
TRONB.— The main problems presented by the absorp- 
tion and Serpe o X-rays are discussed » Prof, 
A. H. Compton in the January number of the Physical 

"Review. his opinion the two phenomena are 
essentially similar, in that the whole momentum lost 
by the radiation is transferred to the electron, in- 
dioating that the action is senmbly instantaneous, but 
they differ in the extent to which atl conform to 
classical electron theory. Experiment shows that the 
direction of emission of o is grven, at 
least statistically, by the Lorentz equations, whereas 
the preferred direction of motion of recoil electrons 
is perpendicular to the electric vector of the incident 
rays. Prof. Compton points out that conservation of 
angular momentum has also to be taken into account 
when dealing with circularly polarised waves. The 

“point of view which he has adopted throughout is 
that of the older quantum theory, only one reference 
being made to the wave mechanics, in oonnexion with 
Wentzel’s analysis of the angular distribution of 
photoelectrons. 


AN IMPROVED APPARATUS FOR THE REMOVAL OY 
JDissonvmp Gases goi Waren.—The various forms 
of apparatus used for revs dissolved gases from 
water depend upon the use of heat and & vacuum, 
either separately or both at once. Those employing 
both heat and a vacuum are the most efficient, anda 
new apparatus of this type is described by Lorch, 
Williams, and Thompson in the Journal of ths American 





ae 
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Oherical Society for December 1927. 
is of Mope construction and is adaptable to any 
amount of liquid or gas. 


Tus ESTIMATION or GOLD AND BinvgR IN Sma 
Waraes.—It is well known that sea water contains 
traces of gold and silver, and & new method for their 
estimation is desorbed by M. Yasuda in the Bulletin 
of the Ohemical Sootety of J vol. 2, No. 12. 
Mercurio chloride is added to the sea water and then 
reduced to & fine suspension of metallic mercury, 
which removes the gold and silver (with the exception 


. of that present in o iv colloids) as it settles down. 


N 


The amalgam thus obtained is absorbed in a bead of 
pure lead &nd, finally, the gold is obtained free by 
lving the other metals in nitric acid. 


Coroumrwa MaTrrHRS or CARAJURA.—Carajurg (or 
crajura or chica red) is a rare colouring material 
prepared from certain leaves and bark and used by 
various American Indian tribes. The mam colouring 
matter is a crystallisable substance known as carajurin, 
and an interesting investigation of its constitution 
by E. Ohapman, G. Perkin, and R. Robmson is 
described in the issue for December last of the Journal 
of the Ohemical Society. Perkin Gori considered 
carajurin to have the empirical formula C,,H,,O,, but 
it 8 now shown to be O,H,,0,. Carajurm on de- 
methylation yields salts of furetin, and these have 
pm shown to be identical with certam flavylium 

alt propered synthetically, thus enabli & pro- 
viaional formula to be advanced for the rm ea 
of oerajurin. The synthesis of this substance is now 
being attempted and a second colourmg matter, 
carayurone niei has ba age from carajura. The 
inv on invo & amount of experimental 
work, Tadig . the synthesis of a number of new 
compounds. 


Yrmnp-POINT IN Tron AT VARIOUS TEMPHRATURES, 
—The Journal-of the Royal Technical College, Glasgow, 
for December 1927 contains several papers of con- 
siderable im: rtance, not the least interesting of which 
is‘one on the yield-point in iron by Prof. J. Mur. 
The work was carried out on some hard-drawn 
wrought-iron wire, 0-024 in. in diameter and of com- 
position : carbon, 0-05 per oent.; manganese, 0-30 
pee. oent.; phosphorus, 0-016 per cent.; sulphur, 

-032 per cent. i 


in nitrogen at a temperature of approximatély 800? C. 
The stress at the yield-point, the extension taking 
place there, and the time required for that extension 
were all measured at tem ranging from 17? C. 
to 280°C. Excluding two resulta at 185? OC. and 
215° O., which were doubtful, the amount of the ex- 
tension at the yield-point shows a ive drop 
from 4-06 per cant. at 17°C. until at the highest 
temperature used (250° O.) the yield-point so charac- 
teristic of iron at ordinary temperatures has prac- 
tically digs red (0-5 per oent.), a stress-strain curve 
similar to t, for example, of & non-ferrous metal 
being obtained. Another interesting observation was 
concerned with the rapidity with which these ex- 
tensions took place. At 17? C. 150 minutes were 

i for the extension to complete itself. At 
52°C. the extension took place very much more 
rapidly and was complete in about 8 minutes. At 
210? C. and 215° 0. the yielding took place with 


- startling rapidity in about a second, and was charac- 


terised by a n of very rapid jerks, a phenomenon 
which had entirely disappeared at 250°C. The loads 
at which the yield-pomt oocurred varied from 19-4 Ib. 
at 17? C. to 15:95 . at 195° C. to 14 Ib. at 250° C. 
A load of 1 Ib. Sn very ee ro a are 
of 1 ton per square inch. > 
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This apparatus ` 


ore use the material was annealed , 


Domestic APPLICATIONS OF Exsoreicrry.—Two 
papers were read on the domestic applications of 
electricity on Feb. 16 to the Institution of Electrical 
Engineers, The load on the various power stations has 
been rapidly increasing in Great Britain for a number 
of years owing to the extensive use of labour-saving 
appliances. The importance of standardising the 


systems of wiring in use and of ing provision 
during building of houses for the i ing of the 
eleotrio wires was emphasised. An i t carried 


out recently at Birmi showed that the savi 
in the cost of building an ‘all electric’ as oo: 

with an ordinary house is about fifteen per cent. In 
the Weir system of houses for working classes the oost 
of wiring 18 reduced to a minimum. e parta of the 
houses are all duly wired in the factory, so that when 
the house is erected by ordinary workmen, &n 
electriman can make all the requisite oonnexions in 
about two hours, The total cost comes to about £5 
per house. Electric cooking is successful commer- 
cially, there being very few dissatisfied consumers. 
The standard rate of consumption for cooking is one 
unit pêr day per person. The radiant system of cook- 
ing is becoming popular. In this the oven 
elementa consist of two vertical radiators which 
radiate heat directly on to the food. As the food is 
grilled on both mdes simultaneously, much time is 
saved, and it is claimed that the quality and flavour 
are greatly improved. The time required to cook & 
5 Ib. joint of beef is 40 minutes and,the en oon- 
sumption is only half a unit. An ordinary eleotrio 
oven takes more than twice as long and takes four 
times as much energy. 


SrREBSEB ON Hien TENSION Canies.—A progress 
De ae the Research Department of the Detroit 
ison Company, which was presented at a meeting of 
the Association of Edison Illuminating Companies, held 
at Colorado Springs on Sept. 26, gives a very interesting 
study of the mechani of the actions which cause 
the failure of high tension electrio cables. In ex- 
perimenta with a new three-oore lead-covered cable 
of modern typé, it was found that internal pressures 
Ib. per square inch were sometimes 

atthe ate after the current had been: flowing for 

h 


ours. 1E the carnoet e ee flowing ae 
many hours the pressure begins grad to dimunia 
due xe to the stretching of the | When the 


current is now diminished to half ite value, vacuous 
rd develop in isolated regions along ite length ; 
5 peeesuro telling to about 15 inches of mercury 
below &tmoepherio pressure. vacuum in these 
mace may exist for days if the cable is left unloaded. 
ese vacuous spaces are subjected to a high eleotrio 
stress, and cumulative ionisation ensues, an electric 
discharge taking place through them. The of 
these spaces being unknown, it is impossible to 
compute the electric stresses to which the insulating 
material is subjected. The experimental results 
prove the novel result that the cable insulation 
oe a definite rectifying action on the current 
owing through it. The direct current component 
thus produced was found to be of the 
order of eight per cent. of the value of the 
alternating current vol It is steted that this 
is detrimental to the cable and that the relative 
magnitude of this effect increases with the length of 
time the cable has been in aoe oe oil oe 
tities of under electrical bombsardmen 
Tron Die point of view ita use is deleterious. On 
the other hand, its oonductivity improves with 
ture, and this generally has the beneficial 
effect of relieving the electric streas on the air 
cavities. 


of the val 
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The Seventh Congress of the Far Eastern Association of Tropical Medicine. 


"RE seventh Congress of the Far Eastern Associs- 
tion of Tropical Medicine was held in Calcutta 
on Dec. 5-24 last. The Association waa founded at 
Manila in 1908, where the first congress was held in 
1810. Since that date congreases have been held at 
mtervals, usually of two years (except during and for a 
short interval after the War) at Borek: Saigon, 
Weltevreden, Smgapore, and Tokyo. The Calcutta 
Congress was the that has so far been held, and 
was attended by ut 900 members. The head- 
- E le dd were in the School of Tropical Medicine and 

e adjacent Medical College. 

The scientific business of the Co: was conducted 
in six sections: (i) Clinical medicine and surgery, 
ophthalmology, dermatology, eto. (ap tly all that 
is not specifically included im the tatles of the other 
sections); (u) State medicine and hygiene, child 
welfare; (ii) plague, cholera, dysentery, sprue, 
intestinal infections, bacteriophage, leprosy, tuber- 
culosis, and bacteriology; (iv) malaria, kela-azar, 
protozoology, typhus-like diseases, leptospire, medical 
entomology, and helminthology ; (v) nutrition, de- 
ficiency and endocrine diseases, immunology, chemico- 
therapeutics, rabies, and pharmacology ; (vi) veterin- 

. Beveral of these were divided into subsections. 

A total of 228 papers was read ; abstracts of these 
were lished beforehand * and were available for all 
m . Judging from these abstracta, the meetings 
of the sections must have bean with interest. 
It is impossible to mention even a tithe of the titles 
that attract attention on turning over the pages of the 
handbook; and the following notes on a few of the 
papers are really only in the nature of a random 
sampling. 

Dr. Gian Singh considered the incidence of pulmonary 
tuberculosis xem edd hee. to sex, religion, 
, occupation, an idenoe in different parts of the 
arty. His study leads him to recommend that 
Government should oblige. municipalities to take 
housing schemes in hand, to open up oo aroas, 
` and to enforce building by-laws prohibiting hi 
houses in narrow lanes; that municipalities should 
employ health visitors to cerry on propaganda among 
the women against certain customs obeerved by them 
in the puerperal period ; that the le themselves 
should form anti-purdah and antichi marriage 
societies, and that the working and economic oon- 
ditions of low-paid Government servants should be 


improved by Government. 
ieut.-Colonel Russell, considering population and 
public health in India, finds that the population is 


outrunning the means of subsistence, hence unemploy- 


ment, rising prices, and reductions in the standard of 
living of cultural and industrial workers: As to 
the possib of these phenomena being countered by 


improved agricultural methods and the production of 
much ee of food, the author considers it 
unlikely t the situation can be thus influenced to 
pe eames» run. In the Madras Presidency 
e population is within & million of the upper asymp- 
totic mit, and even now considerable tities bi 
rice are being imported from Burma snd lon. 
Dr. d'Herelle has three papers on bacteriophage, a 
mE LE e ORBE IM eer ay oa 
which has attracted much interest in recent years. 
Bacteriophage is a ‘principle’ which effects the dis- 


! Guide to the Seventh Congress of the Far Eastern Associa 


pire: & Brief een 
‘eatares of India and its Medieal and Sanitary Prob. Pp. vit+ 846 
can Le TA apa (Calcutta : Far Eastern Assocation 
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Solution of bacteria, spear dde itself as it does so. 
According to d’Herelle, it is a filter- ing parasite 
Protobios 1 d'Herelle 1918) of the bacteria. 
t is present in the intestine of every man and animal, 
and in normal individuals develops upon the sapro- 
hytio flora there present ; by a process of adaptation 
demonstrable in vitro), which is more or lees rapid 
according to circumstances, it becomes able to para- 
sitise any ar bere The end result, recovery 
or death, in, the bacterial intestinal di of man 
and animals, d on the power of the bacteriophage 
to attack destroy the pathogenic organisms. 
Bacteriophagy ia thus the result of an infectious 


disease prevailing amongst bacteria. Bacteriophage 
treatment has been eminently successful in bacllary 
dysentery, and in cholera has fully efficient in the 


great majority of cases. 

Lient.-Colonel Acton and aaar Ono riei 
ing the action of quinine on the parasi 
[aee run by in the degree of alkalinity in the 
intestines they obtained a greater diffusion of quinme 
into the circulatmg blood ; hence the blood conoen- 
tration of quinine was higher when alkalis were 
administered at the same time. Still, the concentra- 
tion attained in the circulating blood is considered to 
be insuffiment directly to the parasites; but 
sublethal concentrations are able to paralyse their 
movements to a certain extent, and the parasites fail 
to etrate the envel of the red blood corpuscle 
RAH aot rel their food. These sluggish parasites are 
swept off the ore by the friction of the blood 
stream and die of starvation. ` : 

Lieut.-Colonel Christophers and Dr. I. M. Puri 
p mar do Anopheles Larve feed at the Surface, and 
w ?") show that the Anopheles larva is morpho- 
logically adapted to feed at the surface, and point out 
the advan it obtains by doing so. (Most waters 
have a special bacterial and flagellate surface film ; 
there is also a subsurface layer-of o i that 
aggregate below the surface tira, eh ee ey 
are lighter than water, or because they activel 
this position.) The feeding process is described. 
Lieut.-Colonel 8. P. James and Drs. Nicol and Shute 
consider the habita of Anopheles in relation to their 
tole in the spread of malama—an interesting paper, 
since the work was done in England, in connexion 
with the provision of supplies of infected mosquitoes 
for trangmitting malaria to certain mental patients. 
The same authors have a paper on experiments on the 
treatment of malaria in d. Lieut.-Colonel 
James contributes some remarks on anti-malarial 
measures for poverty-stricken regions ; no one doubta, 
he says, the efficacy of the esteblished methods of 
malaria control, but they ard difficult and e, 
and it is important to discover a method which can be 
applied in poorer countries, such as thoee of south- 
eastern Europe. In spite of the Commission appointed 
by the League of Nations Health Committee, such a 
method is not yet forthcoming; but the first aim 
should be to reduce the severity rather than the 
incidence, to combat the disease itaalf on ite ap ce 
in the human or insect hosta; the disease then Boon 
ceases to be of importance. Besides doing this by 
direct methods, it is esential to improve the economic 
and social conditions of the people and their Sacre 
well-being and standard of life; Dutch and Italian 
schemes for such purposes are already in existence. 
Lieut.-Colonel Knowles conmders the kala-azar 
transmission problem and the factor of reaistance ; he 
tells the interesting story of recent research into this 
problem, the arguments which led to the inorimination 
of the sandfly Phlebotomus argeniipes as the trans- 
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mitter, feeding experimentis and their resulta, the | lines. The programme specifies such thi as an 
working out of the history of the parasite in the fly | evening reception by H.E. the Governor of at 


(the whole life-cycle of the parasite is fally considered 
ina paper by Major Shortt), and refers to the parallel 
work of Patton and Hindle in China. The final link 
in the chain of proof, namely, transmission from man 
to a human volunteer by means of the sandfly, is still 
' lacking, probably het to the fact that man, instead 
` of being v susceptible, is extremely resistant to 
infection by azar. 

There are numerous on helminthology and on 
medical entomology ; but these notes must close with 
& mention of Mr. Senior-White’s paper on progress 
towards the realisation of the biological control of 
moequito b ing, in which, after recountmg the older 
methods, the author considers the connexion betwedn 
the hydrogen-ion concentration of the water and the 
apie of mosquitoes that breed in it. Acidity other 

that due to carbon dioxide is definitely inhibito: 
to anophelines; but gar quus of ‘ natural’ p 
have any such effect. e presence of very small 
&mounte of ammonia, however, &re deetructive to 
larvæ; anA Mh puma ity that bacteriophages (v. sup.) 
can be isolated by which the nitrifymg bacteria can 
be destroyed, and hence the conversion of ammonia 
into nitrites and nitrateg delayed, gives a hope that 
practical measures may be devised on these lines. 

Perhaps it ia y neceasary to add that all the 
activities of the Congress were not on these strenuous 


Government House, another by the Trustees of the 
Indian Museum at the Museum, a conversazione by the 
Asiatic Society of Bengal, a garden party at Govern- 
ment House, river trips and "bus tours, visita to works, 
scientific cinema films, a play in an Indian theatre, as 
well as other diversions. The scientific meetmgs 
concluded on Deo. 11, after which three tours were 

one through northern India, one through 
southern India (these lasting a fortnight), and one 
through Bihar and Orissa (lasting a week). The 


“ Souvenir—The Indian Empires,” resented to all 
members, is “a brief description of the chief features 
of India and ita medical and sani roblemas ” ; 
it fulfils a similar function to the dbook of 


the meetings of the British Association. Among its 
18 chapters are included a résumé of Indian history, 
and accounts of the history of Euro medicine m 
India, of indigenous systems of icine, of Indian 
archeology, zoology, botany, geology, weather, and 
art. Its 340 pages are illustrated by 20 plates of 
peotograptue reproductions, pera OAE 
ntispiecs, & magnificent peak i the Sikki 
Himalayas—of great beauty. Everything seams to 
have been done to make the Congress a success; and 
the members can scarcely fal to have enjoyed an 
intensely interesting as well as a very profitable vist 
to Calcutta. _ J. ETNEN, 


The Origin of the Japanese Earthquake of 1923. 


R. N. YAMASAKI, profesor of geography in 
the Imperial University, Tokyo, oontributed 

to the official report some valuable physiographic 
studies on the Japanese earthquake o 


Fia. 1. 
he has recently brought to the knowl: of western 
readers by translating them into iah (Jour. Fac. 


Soi., Imp. Univ., Tokyo, voL 2, pp. 77-119; 1920). 
They are of great interest, chiefly on acoount of the 
light which they throw on the origin of thia remarkable 


earthquake. 
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1923, whioh ` 





The principal features of Prof. Yamasaki's map 
are here reproduced (Fig. 1). The river Bakawa runs 
into the Bay of Sagami on its north-west side. The 
valley is part of & remarkable rift valley, bounded 
on the north-east side by a fault- from 200 to 
800 metres in height. It was formed by blocking 
movements of comparatively recent date. Earth- 
quakes, indeed, still oocur in the district, one of the 
latest being the strong Odawara earthquake of 1688. 
The earthquake of 1028 was very severe in this part. 
Many villages at the foot of the were totally 
ruined and the level surface of the flelds waa thrown 
into gentle undulations. Still more remarkable than 
the rift valley on land is its continuation into Sagami 
Bay. A great trench runs along the axis of the bay 
in the direction S. 85° E. Near the bottom of the 
trench the slope is gentle, while the straight side 
walls are and high. The north-east wall is an 
extension of fault-ascarp on the same side of the 
Sakawe valley, while the south-west wall is also a 
steep scarp a short distance to the east of the 
volcanic end of Oshima : 

Before the earthquake of 1928, the depth of the 
trench varied from 1600 to 2000 metres. On the 
north-east gide of the trench, the submarine plateau 
consista of two , the lower one 12 km. wide ata 
depth of from 1000 to 700 metres, the u one forming 
a shelf with a depth of leas than 200 metres. One 
other feature deserves notioe—A4 flord-like furrow along 
the floor of the U: Channel, with a branch on the 
east continued into the Bogo peninsula as the depreased 


tract around Tateyama. 

The earth e of 1923, in Prof. Yamasaki’sa 
opinion, ma considered as the direot effect of an 
enormous blooking movement in the distriot. The 
most remarkable displacement was of course that 
which occurred in 8 Bay. The subsidence was 
greatest, from 100 to 210 metres, along the axis of 
the trench. The margin of the upli block on ita 
north-east side was raised 250 metres, that on the 
south-west side 120 metres. Besides these tilted 
blocks in the deep sea, the shelf of lend along the 
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coast was also uplifted, tho to & much leen extent. 
The land was tilted as a whole with ite raised i 
to the south, the uplift gradually ing to the 
north as far as the "Tama valley, after which elevation 
gave place to depreasion, never great in amount but 
covering & wide area. In consequence of these great 
movements, many fault-lines have rey ee 
in the Boso and bs aay print Blips ocgurred. 
on the sea-bed where the slope is steep, those on both 
a of the Uraga furrow being the moet remark- 
&ble. 

In this and other memoirs, attention is concentrated 
chiefly on the vertical displacements. The re-survey 
of the district has, however, revealed horizontal move* 
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mente. These are described by Prof. A. Imamura in 
a brief paper read before the International Union of 
pores one Geophysics at the Prague meeting in 
September last. ing that the positions of two 
pointe about fifty miles north of Tokyo have remained 
unmoved, it that the island of Oshima has 
shifted 3-78 metres in the direction N. 8° E., Manziro- 
dake on the west coast of i Bay 2:86 metres 
N. 9° E., -yama on the north coast 2-75 metres 
N. 112° E., and Nokogiri-yama on the east coast 
2-57 metres N. 145° E. us, generally speaking, 
the whole epicentral district has made a clock- 
wise twist about a vertical axis somewhere in 


Sagami Bay. C. D 





British Industries Fair. 


TRE distinguished general who called the English 
a ‘Nation of Bhopkeepers'" was aimmg a 
scathing insult at our people. By the same token, 
Adam ith and the older economists must have 
turned in their graves when the Government decided 
to take active stepa for the enoouragément of com- 
tierce. Tomes have changed. We now aspire to the 
proud title of a ‘‘ Nation of Shopkeepers." In order 
to pay the appalling bill for the War and to restóre 
our country to ita pristine wealth, productian and 
trade, especially export trade, must be stimulated 
by every resource, private or public. Faced by 
intensified foreign competition and the logs of our 
pre-eminence in the control of raw material, we are 

- turning to scientific research, to a higher organisation 
of industry, and not least to a reasonable propaganda 
on the commercial side. A useful exhibition of our 
industrial effort is now organised annually by a 
Government de ent, the Department of Over- 
seas Trade (Develo t and Intelligence), 
` This '8 Far, held in London dnd Birmingham 
on Feb. 20-Mar. 2, showed a marked increase 


1n the number of MS ee &nd the e of in- 
dustry represented. the admission of the general 
public during the daytime at a nominal charge, the 


cathedral-hke mlence of the earlier fairs has been 
replaced by a livelier atmosphere, without derogation 
of the serious pp the organisers of the Fair 
have in view. oticeable this year was the evidence 
of rapid exploitation of recent scientific discoveries. 
The British Drag Houses, Ltd., for example, already 
have on the market Vitamin D in the ferm of a 
sugared pill, ivalent to ao many hours of sunshine. 
This firm has dee & form of malt oe 
three vitamins. eral forms of apparatus, some o 
them fitted with electric clocks, were on view for 
the administration of ultra-violetrays. Even powder 
pufis are now treated with these rays. 

In the wireleas section, many portable seta were 
shown, giving excellent resulta, m some instances 
at quite a moderate price. Lilley’s sounding instru- 
ment warns & ship approaching rocks and records 


the depth of water under a ship’s bottom. Even in 
the realm of toys, science has raised its standard. 
‘ Thirsty’ ia the name of a toy dog the protruding 
tongue of which indicates changes of weather. The 
whole world will welcome the new instrument for 
testing the accuracy of singers’ voices, exhibited by 
the Institute of Patentees. 

Complexaty is not necessarily a characteristic of 
modern invention. There is, for example, a simple 
‘pad called the ‘Solapad,’ worn next to the skin 
over the abdominal nerves, which claims to prevent 
travel sickness in ita various forms—sea, train, motor- 
car, etc. The Iœ Store Portable Refngerator 
makes ice of the purest quality at an operating cost 


of one y per day. Attention may be 
directed to1 the ‘Thermega’ electro-radiant Pinks. 
a simple and cheap but most useful electrical applica- 
tion. - We have no difficulty in accepting the makers’ 
assurance that dampness in beds is a source of b 
danger, lowering the vitality even when nota 
cause of disease. The blanket has also many obvious 
medical applications. Messrs. Grieve and Gordon are 
ing the use of euóal oil as & disinfectant. 
Imperial Chemical Industries, Ltd., again provided an 
interesting exhibit, enlrvened by acmemashow. Their 
nitrogen campaign for the improvement of dis 
making good progress. A new fertiliser, ‘ Nitro- 
chalk,’ has been placed on the market, consisting of a 
mixture of ammonium nitrate and dried carbonate of 
lme. Ammonium nitrate is unsuitable as a direct 
fertiliser, but can be made available as a fertiliser by 
mixing with carbonate of lime, of which the company 
has an ample supply at Billingham. The mixture has 
& nitrogen content of 10 per cant., and ite price will 
be such that the farmer will only be paying for the 
nitrogen, the lime—iteelf a valuable fertiliser m cer- 
tam soil conditions—being given to him free of charge. 
Apart from the evidence provided by statistics of 
pales effected by the exhibitors, the visitor will be 
left in no doubt as to the usefulness of this Fair, 
and for those who are despondent about the future 
of British industry, it should serve as & tonic. 


` Spectra and Atoms. 


“ QIPECTRA and Atoms” formed the subject of a 
- lecture by Prof. A. Fowler before the Chemical 
Society on Feb. 23, when he gave in brief outline 
an account of the relations existing between series 
lmee m the spectra of elements, and discussed how 
these relations harmonise with modern views con- 
uu the eleotronio configuration of the atom. 
Early He were primarily directed to the 
identification of regular series of lines which oan be 
represented by a formule, each line being 
described as the difference of two wave-numbers 
or terms. Recognition was early extended to 
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different types of series—prinoipal, diffuse, cu 
and fundamental—and Rydberg showed how the 
various series m the same are closely inter- 
related, leading to a simplification in the mode of 
representation. Prof. Fowler proceeded to discuss 
the application of Ritx’s combination prinorple, and 
the restrictive effect therein of certain selection rulee. 
In some spectra, all terms other than those of S type 
have two values, giving rise to series consisting of 
doublet lines, and in others three values yieldi 

tripleta, but a combination of two doublet terms does 
not give four lines, and one of two triplet terms yields 
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only six of.the nine lines arithmetically possible. 
For the application of the relevant selection prinoiple, 
the componenta of each multiple term must be 
distinguished by so-called inner tum numbers. 
In 1918, Bohr's theory came to illuminate the subject 
of spectral structure by ita interpretation of spectro- 
scopic terms as energy levels of the atom; oe 
lines are ed as representing the energy iost by 
an atom when it passes from a stationary or non- 
radiating state of a certam energy to another of 
smaller energy, the possible states being governed 
by quantum considerations. In ite no unexcited 
state the atom is in the condition of lowest energy, 
by the 
certam 





Dur ib inay pede o sistas of groto an 
absorption of radiation or by oollisions o 


f. Fowler continued his discourse with a 
discussion of electronic orbits. The energy repre- 
sentative of a particular orbit is dependent on ite 
Sire &nd-—on account of the varying velocity of the 
electron and the consequent relativity variation of 
ita mase—slightly different for orbita of the same 
major axis but different eccentricities. This view 
led to an lanation of the ‘ fine structure’ of the 
lines of the er series of hydrogen. Of the two 
quantum numbers employed, one, the ger od 
quantum number, determines the size of the orbit, 
and the other, the azimuthal quantum number, 
determines ite shape. 

Bohr's ideas regarding the probable distribution 
of the electrons in atoms have been extended 
remarkably in recent years, so that it has beoome 
poemible to i with i the electron 
arrangement for moet of tbe elements and the 
most probable arrangement for the remainder. 
These dovaispiats were made possible by advances 
in the analyma of Soret spectra, and particularly 
by the discovery b telan, at that time working 


in Prof. Fowler's ratory, of higher multiplicities. 
Another t advance origi m an investigation 
by Ruseell and Saunders of the spectrum of calcium, 


en it was observed that some of the new triplet 
terms, which also violated the familiar selection rule, 
represented amounts of energy greater than were 
necessary to drive a single electron completely out 
of the atomio system, indicating that a second electron 
was displaced while the otber stil remained in the 
ed Henoe spectroscopic terms now have to be 

efined by ‘ tum’ numbers, representi 

& kind da tant ol the orbital numbers. UA 

Prof. Fowler referred to the important contributions 
of Pauli, Heisenberg, and Hund, and to the signifloance 
of two other quantum numbers involving the orienta- 
tion of the orbit and the orientetion of the spin of 
the eleotron respectively, and then surveyed the 
spectra of some of the elementa in relation to the 
new table of atomic structures. The con- 
clusion is that all the main features of the spectrum 
of an atom can now, be theoretically predicted if the 
electron tions are known, and vice versa. 
The spectra of ionised atoms are also of great im- 
portance; Prof. Fowler referred in this connexion 
to Paschen’s work on aluminium, to his own work 
on magnesium and silicon, and to the results of 
Millikan and Bowen. When atoms resemble one 
another in ev ing but nuclear o and mass 
they are said to be ‘isoelectronic, and the relations 
between their spectra are beautifully simple.. The 
lecture terminated with a description of Bowen's 
recant investigations leading to recognition of the 
' nebulium" lines—lines ap ing in the spectra of 
nebule and hitherto attri to an unknown 
elament—-as being due to singly ionised oxygen and 
nitrogen and doubly ionimed oxygen. 


No. 3044, Vor. 121] 


NATURE 


[Maron 3, 1928 


University and Educational Intelligence. 

EporsBunau.—The chair of chemistry, which will 
roe Mega: at the ym the poe e nA 
year ignation of Sir James Walker, been 
cilared by ihe Oeste to Prof. James Kendall, pro- 
feasor of chemistry and Dean of the Graduate ool 
in the University of New York, who has intimated 
his acceptance. Prof. Kendall, after graduating in 
Edinburgh, in research under Arrhenius in 
Stockholm. In 1918 he was appointed instructor 
in chemistry in Columbia University, New York, 
and in 1922 suoceeded Prof. Alexander Smith in the 
chair of chemistry in Columbia University. He went 
as poleen of chemistry to the Univertity of New 
York in 1926. 


Lowpon.—Dr. W. E. Gibbes has been appointed as 
from April 24 to the Ramsay Memorial chair of chemical 
engineering tenable at University College. Dr. Gibbs 
was educated at the Liverpool itute High School 
and the University of Liverpool. He has con- 
siderable techni i , and since 1918 he has 
been chief chemist to the Salt Union, Ltd., where he 
has been le for the formation and organisa- 
tion of the h Department and the design and 


construction of the research laboratories. His pub- 
_lshed work includes ‘‘ Report on Di Systems 
in Gases ” (Brit. Asoc., Fourth Colloid rt, 1922) 


and ‘‘ Clouds and Smokea: The Properties of Disperse 
y durs in Gases and their Practical Applications ” 
(Churchill, 1924). 


Oxrorp.—A new mathematical ptofeasorship has 
been founded in accordance with the provisions of a 
trust rie " the rade Walter Sepe PaL 
senior w of Trinity ege, Cambri o 
expressed a hope (but without ing it in any way 
& condition) that 16 might be found practicable for 
the profeasor to include m his lectures and treatment 
historical and osophical aspectes of the subject. 
The holder of the office will be known as the Rouse 
Ball professor of mathematica, and he will receive a 
stipend of £1200 a per from the endowment fund of 
£25,000. Mr. Applebey, in introducing the statute, 
stated that it is proposed to establish a professorship 
on mathematical physics which will be attached to 
Wadham College. 

Mr. John Purdon Maxton, of the University of 
Glasgow. has been appointed a research officer in the 

icultural Economics Research Institute. 

. T. V. Barker, of Brasenose College, reader 
in orystall y, has been appointed secretary to 
the curators of the University as from April 1. 
next 


In his annual report on the University Observatory, 
ublished in the University Gasstie for Feb. 22, 
f. H. H. Turner reviews the work that remains 
to be done before the international hio 
survey of the whole sky is completed. or one 
reason or another, several of b» ics whiah 
originally agreed to co-operate, have to 
out thair intended æ. The Oxford 
has been able to assist the Vatican Observatory with 
its section, and it is now proposed, if funds be forth- 
coming, to undertake the section to the north of the 
Oxford section, so as to cover that part of the sky 
which should have been surv by the Potsdam 
Observatory. The seismological investigations initi- 
ated by John Milne in 1913 are being continued, and 
ae of the mass of Venus have been reviewed by 
. Fothermgham. 
A vacancy in the office of Keeper of the De - 
ment of Antiquities in the Ashmolean Museum is adver- 
tised. The stipend has been fixed at £1000 per annum. 


Maron 3, 1928] 


NATURE 


343 





Calendar of Customs and Festivals. 


March 2. 


Sr. Nyssa, or Nuanita, hter of an Earl of 


Cornwall and mother of Bt. Patrick. Two wells were. 


sacred to her, one at St. David's, one in Cornwall, 
at Alternon, the latter having miraculous powers of 
curing insanity. ` - 
March 4. K 

From Feb. 25 until Mar. 4 (O.8.) is a period of eight 
days and seven nights known m Algiers and Moroooo 
by various names, such as ld-Aeden or tamgort, meaning 
‘the old woman,’ ly because the winter is 
coming to an end, or the ‘ Master of the Snow, Hatyqn. 
This period, which 18 resented as a bitterly oold 
time of the year, is mar. for its rain, wind, and 
snows, dangerous to people, animals, and crops. No 
one cares to travel, cultural operations are sus- 
pended, and Hooks ae hende are kept under shelter 
so far as le. A thunderstorm at this time is 
hurtful to little children, animals, and bees, and makes 
milk and honey scarce; but if an east wind blows, 
the year will turn out good without scarcity. It is 
believed that the world will come to an end during 
this period. Moreover, legends indicate that this is 
& od of ‘ borrowed days.’ 

erie suet ih Qe Wash and especially a 

‘Palestinian version, put the matter clearly. An old 
woman, while feeding her flockas, mocked February 
because he had sent no rain. Three days only of the 
month remained. February borrowed three days 
from March and sent rain for six days, which washed 
the old woman and her flocks into the sea. Therefore 
the first three days of March are known as Ei Musta- 
kridát—the ‘Lent out ones’ (see Westermarok, 
* Ritual and Belief in Moroooo," vol. * ps 174 sqq.). 
In England, March ‘borrows’ days from April. 


March 5. 

Sr. Pean, PERRAN, or PHRAN.—One of the many 
Irish saints who are sonst iuda in Cornish hagiology. 
Very little ia known of his life and acts. He is said 
ee act asus rp que AER 
&nd after ing the tar: of his life in 
io hasel deRrel i5 Con where he lived neer 
Padstow and died at the of two hundred years. 
This remarkable spen of life may be an attempt to 
eliminate chronological moongistencies in the lives of 
the saint which ap to confuse bim with Bt. Kieran, 
the precursor of Bt. Columba, who went to Sootland 
in the year A.D. 560. 

8t. Piran is an im + figure in Cornish legend. 
His miracles in Ireland and his voyage to Cornwall 
on & millstone have us aaa mentioned (NATURB, 
Jan. 21,p.121). Atleast localities in the country 
are known by his name, Perran-aworthan (Perran on 
the noted river), Perran-uthno (Perran the leser), 
and Perran-Zabulo (B. Perrani-in B&bulo—Perran in 
the Sands), where he lived. The Church of Perran 
is also associated with the cult of St. Agnes. St. 
Piran is the of the miners, and Mar. 5 is kept 
as a holiday in his honour. Aocording to the legend, 
he discovered tin; a black stone which he used in 
building his hearth melted and produced, a beautiful 
white metal. 8t. Chiwidden, to "whom he oom- 
municated his discovery, devised & method of pro- 
ducing the metal in quantity. The saints imparted 
their knowledge to the Cornish people and the 
occasion was celebrated by great rejoicing so that 
‘as drunk as a Piraner’ became proverbial. The 
fame of Cornish tin far and wide, eventually 


reaching Tyre and giving rise to the Phænician trade. - 


To protect the sources of tin from foreigners, the 
No. 8044, Vor. 121] 


markets for this trade were confined to the islands, 
and the tribes of St. Piran and St. Agnes built the 
rounds and earthworks as a further protection. Bt. 
Piran is thus anachronistically associated with two 
phases of Cornmh prehistory—the discovery and 
working of tin, and the construction of prehistoric 
forte and earthworks. 

Although it is possible that this story may be 
merely a piece of folk mythology.of comparatively 
modern origin, it is also ible that it preserves a 
tradition from an older dispensation. St. Chiwidden 
is an entirely mythi perso , but Chi-wadden 
means '& white house,’ 1e. the blowing or smelting 
house, and in the oorrupt form of Jewwhidn or 
Jew's house is apphed to the old blowing houses. 
Bt. Piran was patron of & holy well at Perranzabulo, 
which had the property of healing siok ohildren, and 
here may certainly be regarded as the representative 
of an earlier local deity. 

Br. Casma or PonAND.—Son of Casimir MI., 
King of Poland, b. 1458, d. 1488, led a life of abetinenoe 
and chastity, studied to advance the Catholic religion 
in Poland and drive out heresy. Thirty-six years after 
his death he ap in glittering armour, Semele 
mounted, and led the Poles across an impassable 
river to defeat the Musoovites. In the following 
year he marched before the Poles in the air and again 
defeated their enemy. One hundred and twenty years 
after his death, his body and the rich stuffs in which 
it was wrapped were found entire and a sweet smell 
exhaling therefrom. 


March ro. 


Tas Forty Manrvss or Sebastu suffered at 
Sebaste in Lesser Armenia, a.D. 820, under the 
Ap Rn Licinius. The history of their om 
is chiefly remarkable for a novel form of torture 
devised by icola, Governor of the Province. They 
were e naked for three days on a frozen pond 
outside the walls of the town, in the blast of a bitter 
north wind, a warm bath ipd laced nearby. Only 
one of their number weaken he expired as he 
entered the warm water. His place was taken by 
the guard, who had been converted in the meantime 
T a vision. The relics of these martyrs, portions 
of which reached Constantinople, PAA U many 
miracles and healed many sick. 

Sr. Macxkmerogs or KmaRock, bishop in the 
Province of Levin and Boim in Scotland, A.D. 560, 
illustrious for miracles. Under his counsel the pious 


King IL ruled with prudence, real, and 
sanctity. Boote for a time used his name as 
their ba , but afterwards changed it for that 


of Bt. Andrew. 8t. is sometimes represented 
pe ur? in dis eer ot fala His 
name has given to a ferry (Port a Ohearaig) and 
a market for hiring held at Callander, Perthshire, on 
Mar. 10, O.S. (Mar. 22). This fair ıs known also as 
t tenth-day,’ while a at the west end of the vi 
is called by his name. “On the Feast of K 
every eel is pregnant," is proverbial in Gaelic. 
ApnDENWDA.—IH2 Finst Sumpay IN LxzwT in one of 
the Roman Liturgies of 1496 is called Les Brandons. 
In the Genileman’s Magasins for 1764 this is taken to 
refer to the custom among the French ta of 
dancing around straw bo on this Sunday, and 
the brandon is said to be one of the sacred dances 
performed in church choirs as late as the seventeenth 
oentury, and only suppressed by ecclesiastical and 
civil authority after much popular o ition. 
(Brandon =lighted wisp = ey) That the dance 
was regarded as an act of wo is shown 
popular Limousin nt ale anes, “B, Martial 
prey for us and we will ce for thee.” 
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Societies and Academies. 


Lonpon. 


Royal Society, Feb. 28.—-Sir Leonard Rogers: The 
yearly variations in plague in India in relation to 
climate: Forecasting epidemics. The seasonal in- 
cidence of plague pppoe dae air depends on monthly 
variations in mean temperature and humidity, ex- 
perd as saturation deflaency, as pointed out by 

t. John Brooks. Mean monthly temperature varia- 


tions in hot weather and monsoon iods influence 
subsequént ae throu i peratures re- 
ducing, and low ones favouring, its prevalence. 


Saturation deficiency in cold weather as well as in 
the hot season influences plague incidence, through 
high saturation deficiency, mdicating low relative 
ie ee prevalence of plague, and vice 
yearly variations in plague can 
nearly all ges ge lained by the influence of these 
climatic factors the three northern areas, Punjab, 
United Provinces, and Bihar, four of the six climatic 
factora become evident before the annual increase 
of plague from December onwards, and thus allow 
the more important yearly increases and decreases 
to be forecast, as a rule. This is also the case to a 
ape rer an etc eee M In Deccan, with 
y increase of p e during monsoon months, 
forecasta are of lees ! 

W. S. Patton &nd E. Hindle: The North ed 
species of ‘the us Phlebotomus. Three species o 
sandflies were found f in North China, namely, P. major 
var. chinensis, a vanety of P. sergents, and a third 
species now first Visa A 
two, in Nature, acer to feed only on human blood ; 
tbe latter on reptiles and batrachians. The former 
are of particular interest in connexion with trans- 
mission of Leishmania, as in both species the parasite 
readily develops to the flagellate stage, but only in 
one of them, P. major var. chinensis, is there an 
invasion of the anterior part of the alimentary : 
P. major var, chinensis nor has only one brood 
each year. The eggs are y laid in June, the 
four ia stages are passed oem summer ; 
the fourth stage larva remains un 'ughout 
winter. About mid-May-the larva pupatee, the adult 
insect em about ten days later. This species 
only occurs for about six weeks, disappearing in July. 
P. sergenti has similar life-oyole, but frequently the 
larvæ complete their development, pupate; and produce 
another generation in one season. . tatanensis, n. 
sp., resembles the latter in ite eid incidence, 
but whereas the two other species are found mamly 
in houses, this sandfly i A revalent ın temples 
and open buildings. ature the larve of all three 
aa tive ic eaaa ta ths pound and are able to 
withstand . Chinese sandflies have been fqund 
only in regions north of the Yangtze Valley. Their 
distribution, so far as known, with that of 
Chinese kala-azar, and supports the view that sand- 
flies are responsible for transmission of this disease. 

H. Eltringham : cst) stag ae Mica fee 
of the genus Hilara Meig oS). 

pendix on the habite of the species, by A. H. Hamm. 
The maleg of certain flies of the genus (Empidse) 
are known to carry silken structures which may or 
‘may not contain Insect prey or fragments of plante. 
These structures are transferred to the females just 
before or at the instant of coitus. The seoretion of 
silk by a mature insect has been hitherto unknown, 
save In the Embiide, Peocide, and Hydrophiline. 
The silk of the male Hilara is secreted by numerous 
unicellular glands situated m the dilated basal tarsi 
of the anterior legs; the duct of each leads to the 
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base ob. & short hollow spine, from the apex of 
Tatan taneously on exporure to the ai. he tumori 

eouel. exposure to the air. The cocoons 
a e het wissen, QE 


Society of Public Analysts, Feb. 1.—L. V. Cocks 
snd E. Nightingale: The determination of butter in 
margarine. Small amounte of hurio acid may be 
volatilised and included in the acids recorded in the 
Kirschner value, unless special precautions are taken. 
When the Kirschner value of the butter in a mixture 
is not known, it is nót permissible to state the actual 
percentage of butter with grester: Govuracy, accuracy than be- 
tween the limits of minus 1 cent. and plus 24 per 
oent., both calotilated. on kho deeds 
that would be obtained from the standard are for 
& butter fat with a Kirschner value of 23-5.—B. S. 
Evans: A new method for the separation and deter- 
mination of amall amounts of lead. The method is 
based on the quantitative deposition of the lead on 


cop from a syarie solution con: ammonim 
te. A ion apparatus contaming copper 
is By working in the oold the interference 


of tin, antimony, zine, cadmium. and nickel is elim- 
insted; biem is deposited. but,-in the &mounte 
leen resent in commercial coppers, does not interfere. 

depomted lead ig oonverted into sulphate and. 
then into chromate, which is dissolved in nitric acid, 
and the chromate ion 1s determined colormetrically. 
—W. R. Schoeller and A. R. Powell: Investigations 
into the analytical chemistry of tantalum, niobium, 
and their mineral aasociates, (10) The separation of 
silica from the earth acids. Accurate resulta are 
obtained by fusing the mixed oxides with bisulphate, 
extraction of the fused mass with oxalio or tartanc 
acid, and treatment of the umpure silica residue with 
hydrofluoric acid. (11) The precipitation of titanium 
by tannin. Tannin produces a red precipitate in 
oxalic or tartario solutions of titanium ; the precipi- 
tation is quantitative in the neutralised solution. 
Titenia interferes with the tannin precipitation of 
tantalum from niobium, if present in quantities greater 
than about one-hundredth of the tantalic oxide, by 
causing & discoloration of the yellow tantalum pre- 
cipitate. —]. Reilly and P. J. Drumm: The deter- 
mination of carvone in dill oil. Carvone is precipitated 
in the cold from an alooholic solution of | dill oil by 
means of semi-carbazide hydrochloride and sodium 
acetate. The carvone semi-carbazone thus obtained 
melts at 141°-142° C., whilst ita isomer (m. pt: 168° C.) 
18 formed if the temperature of the reaction mixture 
is allowed to rise.—Norman Rae :. Seasonal variations 
in the composition of the latex of Hevea Brasiliensis. 
Nitrogen, ee and phosphoric acid rise to a maxi- 
mum in February, fall until May, increase somewhat 
until July, and then fall to August. Leaf fall and 
renewal of leaves coincide with the fall in March, and 
maturing of seeds with that of July. The latex seams 
to be a food reserve used up when leaf growth and 
seed growth are most actively proceeding. 


Linnean Society, Feb. 2.-Major R. W. G. Hing- 
ston: Nature notes from Mount Everest. Major 
rare accompanied the Mount Evereat Expédition 
of 1924 as medical offcer and naturalist. Particular 
attention was given to the methods by which animals 
adapt themselves to the special conditions associated 
with high altitudes. Altitudinal distribution was 

studied. Fishes and reptiles ascended to 

ee eet. A varied assemblage of mammals, birds, 
iders was collected at 18,000 feet. 

Moths, Mots, butters es, and humble-beee were carried by 
wind-currenta to 21,000 feet. Birds followed the 
climbers up to 27,000 feet. The highest plant was 
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taken at 10,000 feet. Small i ers were found living 
e at 22,000 feet.— W. T. Saxton: The life- 
ry of Lunularia, with special reference to the 
archegoniophore and sporophyte. Fertile planta of 
Lunularia are only rarely found. The course of 
development of the sporophyte is strikingly different 
from that of other m of. the Marchantialee. 
The structure of the sessile antheridiophore 18 similar 
to that of Fimbriaria and several other Marchanti- 
aces. The first divisions in the sporo 2 dad eda 
16-celled stage are quite normal, an e formation 
of foot and seta from the basal half proceeds as usual, 
but the divisions in the apical halt are exceedingly 
regular and copstant ; and the formation of a single 
group of elongated ous oells, dividing for some 
time by lo i only, is & unique feature. 


Geological Society, Feb. 8.—W. J. Pugh: The 

logy of the district around Dinas Mawddwy 

erioneth) The“ Dinas Mawddwy area includes 
about 22 square miles of coun in south-eastern 
Merioneth. It forms di of the Central Wales 
Plateau, and is di d by s valleys, somewhat 
modified by glacial action. e rocks consist of 
mudstonæ, shales, and slates, with subordinate banda 
of grit and limestone. They belong to the Bala and 
the Valentian Series. The area is located on the 
south-eastern flank of the Harlech Dome, and the 
fact that the rooks are folded around that great 
anticline determines the ganeral direction of the 
strike, which is from south-west to north-east. The 
faults trand in three directions: (1) north and south ; 
(2) north-east and south-west; (3) north-west and 
south-east. The north-and-south faulta were probably 
formed at the same time as the folding. The north- 
weet and south-east faulta are parallel to the eral 
direction of the dip, which is south , and 
they probably belong to a later period of movement 
than the e-faulting (south-west to north-east). 
ae eer eel deroa Pappe R 
cleavage-planes is practi parallel to the 
strike of the strate. The clea planes ium cate 
vertical or hi inclined south-eastwards. Since 
they are unaffected by the folding, it is inferred that 
the cleavage was formed after the folding. 


PARIB. 


Academy of Sciences, Jan. 23.—Hadamard: Re- 
peated operations in the calculus of probabilities.— 
A. Cotton: The sutomatic tion of & Bpeotro- 
graph with concave grating. method of mounting 
1$ described which automatically places the slit, 
grating, and D plas gg Pe in the positions 
obtained with the mounting of Rowland &nd of Eagle. 
— Charles Moureu and Charles Dufraisse : Autoxi 
tion and antioxygen action. The theory of the 
catalysis of autoxdation: the mechanism. The 
authors consider that their views of the mechanism of 
antioxygen action are not necessarily opposed to the 
Denice of thermodynamics. Ind dent experi- 
mental confirmation of their oon nB is given by 
the work of H. Gaffron on the addition of oxygen to 
oertain amines in the presence of chlorophyll.— 
Gabriel Bertrand and Mme. M. Rosenblatt: The 
general presence of sodium in plante. The presence 
of sodium in planta has been a matter of dispute, and 
this, as the authors point out, has been y due to 
the defective meth of chemical analysis employed. 
The authors depend on the formation of the triple 
acetate of uranyl, magnesium, and sodium for their 
sodium estimations, and give resulta of sodium and 
potassium determinations m twenty-two planta, those 
species being selected which have generally been 
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ed as free from sodium. The results shew that 
"Sodium exists in determmable proportions in all plants 
examined. The ratio potasium, to sodium found 
varies from 729 in potato to 2-05 td soe Camichel, 
P. Dupin, and M. Teissié-Solier : e existence of a 
iodic phenomenon following Poiseuille’s law in the 

ow of a fluid round submerged cylinders.—Lucien 
Cayeux was elected a member of the section of 
mineralogy in the place of the late E. Haug.—Paul 
Mentré: The projective displacements of two plano 
bundles with a right line in common.—Lainé: The 
tions s=f(x, y, 2, p, q) in le by the method 

of Dearboux.—S. Serghiesco : e number of roota 
common to several maitane ampuma Kan 
Milloux: A property o of integral ons. 
—Nikola , Obrechkott : Tho &beolute summation of 
Dinchlet's series.—Swyngedauw : The ition of the 
neutral line in 1e pr belt.—R. Duchéne: The 


pro ion of 
car An application of th pao ue method 
of Mallard and Chatelier, with special reference to 
the phenomena during the early stages of the com- 
bustion.—M. Latour: An electrocapillary microphone. 
A conical capillary tube dipping into mercury and 
covered with a layer of an electrolyte has one wire 
dipping into the electrolyte and another into the 
mercury. The apperatus works as a microphone. 
Edmond Rouelle: Some properties of the oy 
demultiplier.—Henrl Marcelet: The examination of 
some varieties of cod-liver oil in Wood's light. The 
E ie: obtained from a mero vapour p and 
through a screen allowing light of wave-lengths 
3840 A. to 8906 A. to pase. The true fluorescence of 
cod-liver oil is golden yellow, but this colour is modified 
in commercial oils, especially the dark varieties.— 
B. Cabrera: Concerning the evolution of the elements. 
—Vasilesco Karpen : tteries RE unalterable d 
trodes and Carnot’s principle. From experimen 
with an element comprising carbon and platinised 
A electrodes with a solution of soda as electro- 
yte, the author has obtained resulta which are in 
contradiction with the second law of thermodynamics. 
—M. Ballay: A theory of the Ludwig-Soret effect.— 
A. Duboin: The complex silicates of copper. A de- 
scription of the pre tion and properties of the 
silicates E40, Gud, 48:0,, and AlO, 2CuO, 3K,0, 
68iO,.—Raymond Quelet: Parabrom-A-butenylben- 
rene.—A. Mailhe and Renaudie: The formation of 
M pine Tar a Pilea propyl alcohol. A study 
the producta of the catalytic action of uranous 
oxide on the vapour of propyl alcohol at 400°-420° C. 
—Georges Brus: The action of chlorine and of bro- 
mine on nopinene.—Pierre Pruvost: Geological section 
of the boring of Terriéres-en-Bray. Thuis trial bo 
was carried down to a depth of 1178 metres, an 
details of the strata exposed are given. No indica- 
tions of coal or petroleum were found.—Paul Corbin 
and Nicolas Oulianoff: The Prarion massif and the 
complex syncline of Ch&monix.—A. Demay: The 
granuhtio gneiss of the ara and the Saint-Marcel 
cline in the northern Cevennes.—N. P. Péntcheff : 
ee on the rare gases of some thermal springs 
in Bulgaria.—Henrl Coupin: The carbon nutrition of 


Rhizopus .—]. Chaine and J. Duvergier : Con- 
tribution to the determination of the ies of fish of 
the genus M —R. Lutembacher : e structure of 
striated m 


e from ite optical neal di The ex- 
perrments described suggest that the hypothesis of 
the presence in striated muscle of two erent sub- 
stances is unnecessary. It has been found possible to 
make membranes of celluloid or acetyloellulose from 
which photographs have been obtained, both in 
natural and i ete) light, resembling the micro- 
photographs obtained with musele.—R. Douris and 
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J. Beck: The mode of action of reagents in the serum 
diagnosis of syphilis. The influence of pH.— N. 
Bezssonoff : The food gen e based on oats and egg 
yolk and the duality of Vitamin C.—Swigel Posternak 
and Théodore Posternak: A natural, optically active 
inosite-tetraphosphoric ester.—H. Bierry and M. Koll- 
mann: The creas and the testicle in the course of 
polyneurrtis in birds.—Marage : Deafness and musical 
composition. 





] CALCUTTA. 


Asiatic Society of Bengal, Jan. 2.—R. B. S. Sewell: 
Prehistoric animal remams from the ancient Indian 
city of Mohenjo-daro, Sind. In the course of excava- 
tions at Mohenjo-daro in Sind, the Archeological Sur- 
vey of India discovered a number of more or lees 
fragmentary animal remains. Owing to the large 
amount of ealtpetre in the soil, these bony remains 
moldy deteriorate, and in the deeper, and presumably 
older, levels, co: y few &nmmals can be iden- 


tifled from these enn: In all, some thirty apees 
of animals, i m ooral to the &, have 
been identifled. me of these were undoubtedly 


living in this region at the time when Mohenjo-daro 
was a flourishing city, but in other cases the re- 
mains, such as shells or horns, appear to have been 
brought from distant areas in the of trade. 
This is the first find of prehistoric anmnal life in an 
Indian city. 

WasuriNsaTON, D.C. 


National Academy of Sciences (Proc, Vol. 18, 
No. 12, December).—G. W. Stewart: X-ray diffrac- 
tion in liquids : saturated normal fatty acids, isomers 
of primary normal aloohols, and normal . 
(a) Normal fatty acids. The lateral se ion of 
the parallel collmear chains is 4-55 A. ; the longitudinal 
spacing of the diffraction centres increases 2-00 A. for 
two carbon atoms, one for each of two molecules. (b) 
Isomers of primary n-aloohols. The attachment of CH 
as a side branch alters the ‘diameter’ by 0-8 A., of 
OH by 0-4 A., of both by 0-85 A. (c) Normal parafiins. 
Lateral separation of moleculee is approximately 4-6 A. 
The results all suggest the importance of molecular 
space array (oybotaxis) in liquids.—]ared Kirtland 
Morse : The structure and dimensions of the benzene 
ring. A model consisting of cubes having corners shared 
in common is put forward : such a model on & scale of 
2in. =1 A. has been constructed. Twelve cube corners 
(electron positions) are on the surface of a sphere of 
radius 1:165 R, six cube centres (carbon nuclei) on & 
oonoentrio sphere of radius 1-394 R, the remain- 
ing twenty-four cube oorners on another concentric 
sphere of radius 2-134 R, where R is the radius of the 
carbon atom.—Frank Peat Goeder: The space group 
of potassium, rubidium, and cæsium sulphates. From 
an examination of Laue photographs of the rhombic 
A Pir p or folohodral crystals of the anh "us 

te, the space group is 2 Di — 18, (V,!5).—8. C. Wang: 
The diamagnotic susceptibility of h molecule 
and of helium in the new quantum ios. The 
energy values obtained by the Ritz method from the 
approximate y functions developed agree fairly well 
with ic resulta.—]. R. Oppenheimer: On 
the quantum ry of the polarisation of impact 
radiation. Taking into account the spin of the 
impacting electron, the Heisenberg resonanoe prin- 
oiple and the perturbing energy, it is shown that 
the polansation dimimishes with d i elec- 
tronic velocity, changes sign at about 200 volte, in- 
creases to & maximum near the resonance potential 
and afterwards approaches zero. This 1s m accord 
with cepacia. evidenoe.—S. Lefschetz: The re- 
sidual set of a complex on a manifold and related 
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questions (second note).—Ernest P. Lane: Power series 
expansions in the neighbourhood of & point on a 
surface.—Marston Morse: The analysis and analysis 
situs. of regular n-spreads in (n+7)-space.—H. L. 
Rietz: On certain properties of frequency distribu- 
tions of the powers and roots of the variates of a'given 





distribution.—Matilda Moldenhauer Brooks: The 
penetration of methylene blue into living cells. This 
ut is gradu- 


dye penetrates into the sap of Valonia, 
ally caküsd wis £üesep woespoecl ce, The 
equilbrium quantity of dye in the sap 18 unaffected 
the temperature and hydrogen ion concentration 
of the external solution, but ita rate of entry decreases 
with decrease of temperature and increases with 
increase of hydrogen 10n concentration within limita. 
—Leonell C. Strong: Studies on the effect of potas- 
sium alum—hydrochloric acid solutions on the 
and fate of neoplastic tissue (2). Result obtained on 
& rapidly wing transplantable sarcoma of the 
mouse. Ith this non decns tumour, no slowing- 
up of the rate of gro could be observed wi 
certainty.—Henry B. Ward: The influence of a power 
dam in modifying conditions affecting the migration 
of the salmon. Sockeye or red salfnon spawn near 
the headwaters of coastal stream. In the Baker 
River, State of Washi n, their course is deter- 
mined by the impulse to ‘buck’ the current and, 
when a choice of waters is possible, as at the outflow 
of a tributary, they choose the cooler stream. A 
power dam 260 ft. high bars the normal salmon route 
up the Baker River; a fisher ladder and cable hoist 
have been installed to carry the aalmon to the upper 
waters. Same fish exhaust themselves in the tail-race. 
of the power-house, while others fight against the 
dam. those that are lifted over, only & portion 
on to the headwaters. The dam a i eons 
e with high surface temperature and oo 
with little current. This alters entirely the migratory 
conditions end may influence the type of fish.—Paul 
Slavenas: A note on the triple system, à Taur.— 
Hudson Hoagland: Quantitative aspects of tonio 
immobility in vertebrates. Measurements of the 
duration of ‘death feigning’ or tonio immobility m 
the lizard Anolis at carefully maintained tem 
indicate two independent reactions, one at 5°-85°, 
and the other at 5°-20°C., of a chemical Mort 
The presence is suguestec of two independent in- 
hibitory hormones which inhibit impulses from higher 
nervous centres, but pass impulses tonic centres 
to the muscles.—Roland C. Travis and Raymond 
Dodge: Sensori-motor consequences of passive rotary 
&nd rectilinear oscillation of the body. The authors 
were tested on moving platforms, and the responses 
of the hands (an effort to keep the hands stationary) 
were observed. When blindfolded, Ws garment d 
movements were practically proportio to the 
acceleration. The higher the frequency of rectilinear 
oscillation, the more adequate was the perception of 
motion and ite direction. The order of sensitivity 
of receptors for rectalinear oscillations i8 visual, kin- 
sethelic, and veetibular.—Ba&rbara Stoddard Burks: 
Foster parent—foater child comparisons as evidence 
upon the nature-nurture problem. The resulta of 
Stanford-Binet intelligence teste of 200 sete of foster 
parents and foster children were compared with the 
results obtained from 100 seta of true parents and 
true children, and data as to the cultural, educational, 
and material aspects of the homes were considered. 
The contribution of home environment to intelligence 
is rated at 17 per oent.; environment may in excep- 
tional cases raise or lower the intelligence quotient 
(I. Q.) by 20 pointe.—Herman C. Ramaperger: The 
thermal arid photochemical decomposition of aso 
compounds and the problem of reaction rates. 
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Report on the Health of the Army for the Year 19%. Vol 62. Pp. 
iv4-185. (London: H.M. Butaonery Offloe ) 84. 6d. net. 
ane from other Oountries in the Univermtios end Universi 
(London: 

The Oarnegie Trust for the Universities of 
Annuel Report (for the Year 1916-17) subinitted by the Erecutive 
Oommities to Trustees on 8th February 1323. Pp. iv+&% 
(Bdinbargh.) ] 

Bird Banetuaries in Royal Parks in Beotlend. Pp. 10. (Edinburgh 
and London: H. M. Stationery Office ) 6d. net. 


Piosesdings of the Royal Hocisty of Bdinborgh, Bassion 1937-1938. 
Vol 48, Part 1, No. 1: Aetion of “ Aotre” Nitrogen on Iodine 
Vapour. By IL. H. Basson and R. W. Armour . 0. Od. Vol. 48, 
Patt 1, No. 3: Oontribution to the Studies of the gn of Euro 
Bhee By B. Kaozkowskn Pp. 1014 6d. (Edmbargh: Ro 
Grant and ) 
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P. F. Rowell VoL 68, No 874, February. 165-940 + 


Bociety. Vol. 88, Part 
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with a complete Review of the Specs. By Albert Mda Parr. Pp. 1 
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Mamous of the Bernice P. Bishop Museum. VoL 9, No. 8: Jaws and 

Teeth of Ancent Hawarmns. By H. G. Chappel Pp. 1044 pletes. 
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epen non, Publication No bees » To+S plates. Bulletin 42: Hand- 
of the Islands. By 
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118 +10 plates. Bulletin 
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voatorial Islands By 
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matos: Transastione and Abstracts. Vol. 4, 
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Journal of the Faoulty of Imperial University of Tokyo. 
Beetion 1: Mathemat:os Astronomy, Phymos, Chemistry. Vol, 1, Part 
10. STi-M4160 150 Bastion 4: Zoology. Vol 1, Parta Pp. 
HIIT weder. (Tokyo) 

Journal of College of Hokkaido Imperial Unirarmty, 
Bapporo, Japan. Vol 18, Parb 5: Untersuchungen uber die naturiiohe 
Wald be! Lar Dahures Turez Von Shum Goto. Pp. 907- 
806-- Tafeln 16-18. (Tokyo: Maruren Oo , Ltd.) 

Library of Congress. Reo Tt of the Librarian of Congress Tor the 
Fiscal] Yoar ending Jn , 1917. P vi+808+15 plates. (Wash- 

a, D.C. : Government Prin Office ) 

Pan Pacific Oonferenoe on Educa Rehabilitation, Reclama- 
tion and Recreation, called by the President of the United Btates of 
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1917. Bsport of the 493. (Washington, D.C. : 
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CATALOGUR. 
Sands, Clays and Eoonome Minerals for all Industrial Purposes. Fourth 
edition, Pp. 51. (Chatters: Algernon Lewin Curtas.) 
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Diary of Societies. 


SATURDAY, Miron 8. 


BovaL Lrrruriow or Geur Barra, at 8—C. Dodgson: The Life 
and Work of Albrecht Durer (IL 
Barrau PsramOLOGICAL bOCIKTY (at Anthropolomeal Institute 
at &.—Dr. Saidulleh. A Note on the Theory of 'Bhape' in the Ligh 
of some Recent Bxperimental Work —H. R, Clarke. The Hvaluation 
Hoeterogenaty 


aoe af the Bmet Tests and the Resulting Fallacy of 

I. 

Dburrrore or Bernas Fouxpmrurx (Lancashire Branch) (at Oollege 
of Techno. , Manchester), ab 4.—. .Q. H Dech: hea- 


ton ın Non. Oastings (Lecture). 
HULL Assocation OF Ewoprrens (at Technical College, Hues T.15.— 
A. W. Purehas: Theory and Practics in the Mngine and Rooms. 


MONDAY, Manon 5. 
Horan Soorery or Bpnraumon, at 450.—Prof. H. G. Cannon: On the 


Fooding Mechanism of the Shnm: Ckwrocephalus diapkaiut hr O. H. 
alman) Abbott: Blood Vascular 


O'Donoghus and Mies Eileen 
Byatem of the Bmny Squalus aciatAias, lanné, and Squalus 
suckin, Gill —Dr. B. W. * Bporangmal Vanation in the O»mun- 
daces.—Dr. O. W. Wardlaw. Bize in Relatron to Interne] Morphology. 
No. 8, The Vascular System of Hoosw.—J. Caldwell : Translocauon. 
BoraL Leerrrotiow OF Gamat Barraim, at 5.—General Meeting.—At 
6.15 —Prof H. Behrodinger: Wave Mechanics CY... 
Ix.rrtuTION oF AUTOMOBILE Exonrxags (Bms tre) (at Merchan 


t 
Venturere’ Technisel AN at 6.45.—G. L Hneor: Notes 
ou the Single Biseve-Va] ve 
or Murata (Bheffleld Local Sostion) (eau with Kindred 
pli e 


Societies) (in. Non-Ferrous Becton, -Ap nee Department, 
BheMeld Univermty), at T.50.—Dr. de Fenanti: EKleotrieity in 
the Service of Man. 


BovAL Leerrrora or Barran ARCEITEOTS, at 8.—G. H. Jack: Anaient 


Boarerr oe Camaros. IxposrRY (London Becton) (at Chemical Bocisty), 
at &.—Prof. G. T. Morgan, R Taylor, and T. J. Hedley . Byn 

under Pressure. 

Sunvar Dberrroriow (at Institatron of vil eors) at 8 — 

P. J. Waldram : The Hatimetion of Damage in Ancient ta tes. 

olan Hall) at 8 &.—D. a. 


arghie. 

and District Beotaon) (at 
Street, W.1).—L J. Lamboum: Methods 
for Determmmg A with Partonlar Heferenoe to the 
Relation between Road Performance and Laboratory Reeulta. 


TUESDAY, Marcu 6. 


ELrorRIcAL ABOOIATION Fox Woxxx (at Oxford Cirous House, 245 
DRUMS W.1) at 3—M A Humsey: The Home Hlectrio 


at &—Dr. F. A. A Orew: 


RoraL OOLLXON or Porsiciaxs OF LONDON, 
respect of Immunities 


Individual, Familial, and Ramal Differences 1n 
and Disease Reastance Lectures) (1I.). 

BovaL Ixarrruriox or Gamar Barranx, at 6.16,—Prof. J. B. Huxley: 
The Behaviour of Animals (I11.). 

XooLoarcírn Bocuwrr or Loxpom, at 630 —Dr. H Harold Beott: (a) 
Repoit on the Deaths in the Somesy's Gardens during the 

lose 1927; (b) Owrcinoma of the Tonml ma Common Wolf (Cams 

xs) —Major M Connolly : On a Collection of Land and Freshwater 

Mollnsea from Boatbern A —Hnd K kes: The Bxternal 
Morphology and Iite-history of the Ooecid Bug Ofhena wrilom Linn. 
‘ox or OiviL Ewourmuns, at 6 

Loxpow NATURAL History BOCIETY (Ri 
6.80—J O. Bobbans: Hibernation of Insects —R. W. 
and Bills of Briah Birds. 

Ixwrrruri0x or HnmorEicAL Hocrwxrzs (North Midland Oenize) (at 
Hotel Metropole, Leed»), at 7 —D. 8. Munro: Modern Mlectne Wiring, 
partionlarly as applied to Small Houses. 

Drwrrroriow or MrrorgicAL Exenrrxas (North- Western Centre) (at 
cape Club, Menchester), at 7.—H O McKinnon. 

in relation to Mf Supply of Electrie Lighting and 


Socruty or Great BRITAIN (Pictorml Group), 


Graduates’ Meeting) 
: Problem 


Winchester House, H.O.) et 
Hale: ks 


IxsrrruTiow Or AUTOMORILE Ewamasas (Coven 
(as Broadgate Oafé, Coventry), at 7.15.—A. B ns: The 
of Selling Oars. 


IxsrrrUTB or Maras (Xorth-East Coast Local Beotion) (as A 
s €), zt 7.60 — Annual General Moeting 


ollege, Newoastie-n pon- 
Bxhibition of Metallurgical Preparations and Producta. 
Noxru-Easr Ooasr or Sus AND PBUuIPRUILDERS 


ImsrrrUTION Arons 
Middles — (at Cleveland Kerentiic and Teehnoloal Institu- 
‘aces Middles ) at 7.80.—O. H Cooke: Lubneation. 
Or AUTOMOBILE Bwannmes (ab Ro Booty of Arta), at 
Y 45 —Dr. F. W. Lanchester: Automobile g Gem—Problems 
and Meebanum. 
BRoraL Boorzrv or MrpiOnxa (Orthopedios Bection), at 8.90.—H Platt 
end others: Discussion on The Treatment of Acute Ostsomyelit. 
IxwrrrUTi0x oF Tas Bowser INDUSTRY (Liverpool Bection) (in Common 
Hell, Dele Street, Liverpool).—H. M. Fitzpatrick : Rubber Footwear 
Manufacture. 


WEDNESDAY, Manon T. 


Iserrrors or Marais (Annual General M (at Instituton of 
Mechanical Engineers 2510 4.x.— Prea:dential Address.—8, Beckinsale 
and H. Waterhouse : The Deienoration of Lead Cabla Bheathing by 
Meier pir d and its Prev&ntion,—Dr. M. Haas: The Diletom 

Study of Light Metals, —Dr Erer Griffiths and Y. H. Bobofleld : 
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Thermal and Blectrioal Oonductinty of Bome Aluminium Alloys and 
Pon —R. Chadwick : The Constitabon of the Alloys of Magnesium 
an no 
At L—H. O'Neill. Historical Note on Denmty Changes caused by 
Oold-working of Metals —Major F B. Grimston. Season-Oracking of 
Small Arms go Casos during Manu(actare —F. Hargreaves ime 
Ball Mardawa end the Cold-working of Soft Metele and Eutectios — 
W. L Kent: The Behamiour of Metals and Alloys du Hot-Forging. 
d A, Nd nM P nue n Boms Oast Alloys of 
eous —W. wen: N Oom t 
ux On feos Lead. our onde PT 
YAL Boanrr or Mrpionxx (Hi of Medicine Sestion), at 5.— 
Dr. R Hutehuson, A Biographiea] Note on Sir James Wylie, Bart 
MD, a Medical Adventurer, —F. Prescott: Loma Pastear and 

Peat iria: 

Yau lxsriruTiON Or Gear Barraim, at 5 15 —ProL M Bebrodinger: 
Wave Mechanies (IL) : 

Grovocici, Bociaryr or Loxpox, ab 5.80 —Huda K Cargill, Dr. L 
Hawkes, and Juba A. Ledeboer: The Major Imtruuons of South- 
Kastarn Icoland. 

Iwsrrruriox or NLxorRicAL Exorxwsxs (Wireless Section), at &— 
G. W. N. Cobbold and A. E. Underdown : Bomo Practical Applieatzone 
of Quartz Hesongtors. 

Booirrr or OmmwicAL Ixpowrgyr (Glasgow Beotion) (at $9 Himbank 
PNG Glasgow), at T.—W. laren: The Prinelples of Coal 

ung. 

Leetiroriow or HLEZOTRICAL ÉxGnaaaks (Bouth XMidisnd Cantre) (at 
Birmingham Univesity), at T.—D. f. Munro: Modern Eleotrio 
Tinna, parHonlari as &pplied to Small Houses —A. J. Milne and 
R. H, Bawil: The estas Applications of Rlectzicity. 

Ox or MLeoraioaL Bwary seas (Tes+fide Sab-Centre) (at Cleve- 
land 'Technieal Institute, Middlesbrough), at T.—D. T. smout: 
Electro Wekiing 

Grasoow Universtry ALonemists’ OLUB (Annual Meeting) (at Glasgow 
Unirermty), ab 7 

DxsTrrOTION oy Haarma AND VrxTILATIMO Beonrexces (at Carton Hall, 
Woeatminster), at 7,—H. R. Huseott: The Manufsoture of Malis&ble 
Iron Pipe Fitangs. 

fBocigcY or OugvacíL Inposray (Nottingham Section), at 7.80—F. 8 
Binnett: The Formation and Structure of Oenospheres; a Stady of 
the Carbonisation of Coal in the Form of Particles, 

Soorery oF PUBLIO ANALYSTS AND OTHER ANALYTICAL CumMigrs 
(Annual General Moeting and Oidinay Meeting) (at Chemical Boeiety), 
at &-—Premdentual Address —Prof T. P. Hilditch: Oom &on of 
the Fatty Acids present as Glyosrides in EBlasmoteench Oils —H. T. 
pees Beas of Indlogtors in the pesun or er pe 

ium and Celmam Phos the Meth n Ine Bases 
and Bono Acul.—H. R Fini Mee eur ud 

Borarn DerirUTE oy Barris ARCUITEOTR, at 6 —J. H. Jarman’ General 
Building Materials (Leoture) 

Bora Soorry OF Axm, at 8 —Dr. J. H. Jeans Some Wider Problems 
of Oosmogony man Wood Lecture). 

Rorar Soomry or Mrpicrwm Section) at R.80.—Dr T. de 
Maitel and others: Disoussion on Ooleotomy. 

RovaL MicRoscoricALn BoorxTT (Biological Section). 


THURSDAY, Manon 8. 

(werrrure or MxTALS (Annual General Meeting) (at Institution of Mach- 
&nios] Engineers), at 10 4.x. —G, L. Bailey : The Influence of Dissolved 
Gases on the Soundness of TO * 80 Brass Ingots.—Dr. 4. L. Norbury: 
The Bffect of Quenching and ig don d on the Mechanioal Properties 
of Standard Silver.—Dr. J. N. and W, E. Thorneguiolt: AD 
Mxample of Roman Copper ‘Boldenng' and Welding from Unoonium, 
—Dr, J. N. Fneni: Rel:&ve Oorrodibilities of Ferrous and 
Non-Ferrous Metals and Alloys Part I, The Results of Four Years’ 
Exposure in the Bristol OhanneL—Dr. T. B. Allibone and O, Sykes 
The Alloys of Zireonimun, I.—Dr. T. Matsuda : On the Quenching and 
Tenipering of Brass, Bronze and Alumininm- Bronze, 

Lowpox MATHEMATICAL Society (at Royal Astronomie] Society), at 5.— 
Prof A E. H Love: Bilarmonie Analyal<, especusIly in a Rectangle, 
and its Applie&taons to the Theory of sticity (Lecture) 

BoraL fooimry or Al rpioues (Balneol Beouon), at 5,—Dr. F. Fox and 
others: Di&ou«mon on The Values of Marine th Resorts, with & 
Special Reference to Children, 

Borat ConLtzom or Paraictaxs or Loxpow, at 5 —Dr, F. A. E, Orew : 
Individual, Familial, end Reowl Differences in respect of Immunr&es 
and Disease Resistance (Milrcy Lectures) (LIT) 

NATIONAL INSTITUTE or DxpusrRiAL ParoHoLoov (at Bomety of 
Arts), at 6 15.—Invest rs of the Institute. The Attitude of 
Employees towards the [natituta's Investigations 

RoraL [lusrrrurios or Gaxat Barraue, at 5.15. —Dr. J. J. Fox- Opties 
and Ob emistry (1.) 

Barman ParoHoLoai:cAL BoointY (Education Section), af 6.—R R. 
Dobson. Raport of an Inquiry into the Attitude of Local Authonties 
towards Montal Toate 

RovaL PHoroomAPHi0 Soamury or Geur Breras (Colour Groap) 
(Annual Mostang), at T. 

foorwrv or DYxas AXD CoLouniets (Midlands Sectaon) (at University 
College, Nottingham), at 7.80,-—O. Mitchell: Further Work with Vat 


Dyas 

Orrioa. Soorrry (at S au Collage of Bo:enee) (Annual General Meot- 
ing) at 7.80 — Dr. 8 Oliy: The blan nf Seago ay by 
Demonstrations and Exhibits of Barly Appare and Slides 
(Presidentnl Address). 

Yustravriow or ELeorriasL Exarrxrxa (Dundee Sub-Cantre) (at Um- 
versity College, Dundes), at 7.80. G 

Qumrction or ELXOTRIGAL ÉEwnixmkxs (Insh Oentre—-Dub'in) (at 
Trinity College, Dublin) at 7 4&.—Dr 8 £ de Ferrante: Eleetrioity 
m the Service of Man (Faraday Lecture) 

TK OF MECHANICAL rdg deci Branch) —W. K. V. 
Philips: Brgineering in the ent Indu-try. 

OIL Prag eo Oaawietw ÁSSOCIATION reri Russell Square, W.C.1) 
—E W. J. Wardies: Motes on Aeronautica] Paints and Varnishes. 
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RovAL BocrkrY or Ants (Indian Meeting) at 430.—Ool. I, A. B. 
" Pawarde Mood Air Routes of Jana ded 
RT*SICAL gry {at lm Oo of Bcoilenoe) ab 5 —Hr J. d. 
Lem On ieee pim jo ad through Gases (Guthre 

tore) i 

MaLácoLonICAL Bocumr or Loubox (at Linnean Bocisty), at 6. " 

NoxrrK-Easr Ooasr lxsrrruTiOK oF ENOIUNKEwES amp MHIPAUILDERN 
(ab Mining Insütate, Newomsile-upon-Tyne) at 5,—J. B, Brown: 
Measurement of Power. 

Jcmioa [marrroriow or Exorsrrxa (Informal Meeting), at 7.80.— 


Applied Benos on 
Barclay * Special Alloys in 
OIL AND COLOUR Oscars’ Assocation (Manchester Bectlon) (at Milton 
Hall, Deansgate, Manohester) at 7.80 —Dr, J. N. Friend: Researches 

on the Preservation of Iron and Steel with Paint 

RoraL Ixsrirvriox or Gruar Burraux, &$ 9.—Prof. E A. Milne: The 
Bun's Outer Atmosphere. 

ImariruTiox or EÉLEOTRIOAL Mwoiwrers (South Midland Centre) Qointly 
with Midland Centros of Instatotions of ril and Mechanical En- 
gineers) (a£ Birmingham) 

Teetrroriow or- MrcuawicaL Exorwwmsns chester Branch) (jolntly 
with Manchester Association of Engineers} —N. Greenhalgh : Examples 
of Modern Tool Room Prastioe. 


SATURDAY, Mazon 10. 


RovaL Ixwrrrorion or Gamat Barrarm, at 3 —fur Ernest Rutherford: 
The Transformation of Matter (I) 


^ 
PUBLIC LECTURES. 


SATURDAY, Manon 8 


Ho»mixaAx Museum (Forest HII) at $30.—J. X. B. Deller: A 
Naturalist at Land's End. 


MONDAY, Marca 5. 


Roya. Durrroriox ov Grear Barra, ab 5 15, —Prof. E. Bebrodinger 
Wave Mechanis. (Sacoseding Lectures on Mar. 7, 11, and 14.) 

UxivrzsiTY oF Lenne, at 6&15.—Sir John Russell: Beienes and Food 
Production. 

East AXxoLiAX IxgrrOTE or AORIOULTURE (Chelmsford) at T.— 
Principal W. A. Btewart The Production of Baby Beef. 


TUESDAY, Maxon @ 


Brproump OoLLrox ror Wouns, at 56.15.— Prof. M. B. Poulton: Recent 
Dissovenies throwing New Light on some of the Oommoneat Insecta, 
Uxiversrry OoLLEGE, at 516.—J. Ramsbottom: The Evolution and 
Cla«nitic&tion of Fungi, (Suoreeding Lectures on Mar. 18 and $0.) 

Univ carrry Or LEEDS, at 8 —Prof. P. O. Buck: The Meaning of Pro- 
groas in Mune 

r WEDYKSDAY, Marca T. 

AxpicAL BoHooL, Lerna, at 8,30 —Sir Berkeley Moynihan: [ntrodne- 
tion io a Beries of Lectures on Cancer. 

Rovat Iwetrrors or Posio Heatran, at 430,—Dr, G. R. Lynoh: 
Bome Probleme in Medico- Legal Practice 

Kiwa'a OorLEoE, at 5.90—Sir BR. A. Sampeon: In what Degree is 
Seience True? 

Umiversrry COLLEGE, at 5.30, —Dr. A. Mansbridge" The Citizen and the 
Libranan. 


THURSDAY, Manca & 


BruaxT H BT. Axpaxw'5 Haut Prai, Nomwion, at &—F. W. 
Alexander : The Value of Sunlight (Uhadwiok Laetare). 


^ . 


FRIDAY, Manon 9. 

AnxsTAONO COLLEnt, NEWOARTLE-UPON-TYXB, at 0 —Prof. R Hobinson * 
The Relation of Some Plant Products to the Simple Sugars and the 
Amino Ands (Bedson Lecture) 

SATURDAY, Manon 10. 

Horwiuax Moswrux (Forest Hil) at $30.—0. Darrell Forde: The 
Firat Motal- Workers. 

CONFERENCES. 


Maron 5 Amp 6. 
Gernuan Soorery rom RESEARGHES OX THN CIROULATIOM (a5 Cologne) 


Maron $ AwD 9. 
IxgriruTi0x oy OnrxiOAL Haorwkmas (si New Princes’ Restaurant, 
5. W.D. 
Thursday, Marak 8. 


"At &.— Prot. B. W. Holman: The Theory of Magnetie tion 
At 8.—Dr. B, Moore: The Combustion of Powdered 
Friday, March 9. 


At ll 30 a. —fuxth Annuel Corporate Meeting. 

AX 13 yoox- Ero Konta Address: The Hoonomics of Power as 
Applied to Obemical Engineenng. 

eT 15—Dr. O. Spengler: The Treatment of Hfluents from Best 
Sugar Factories. 


Manon %8 To BI. 
Graxa BALxroLoOiCAL Cowgnzs (at Daden, near Vienna) 
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Popular Science. 
OPULAR science is a phrase which Slmost 
inevitably conjures visions of Pepper’s ghost, 
unpleasant smells, a loud bang, and & disapproving 
mother. Not only m chemistry and physics, but 
also in psychology, sociology, and economics, the 
term suggests a superficial acquaintance with the 
more amusing manifestations of natural phenomena 
or with some arguable thesis concerning political 
affairs rather than any widespread understandmg 
of the relation between cause and effect. Never- 
theless, there is a general lay interest in the march 
of science, and very laudable attempta have been 
made, and continue to be made, to keep the populace 
infortned of the trend of ite progress, ita rate, its 
direction, ita practical effects, and something of the 
spirit permeating its body of serving men and 
women. Such e presentation demands painstaking 
and prolonged effort. The material must not be 
inaccurate, yet it must necessarily be indefinite, it 
must be attractive but not sensational, dignifled 
but not high-brow. It must not be presented in 
ita native language, but in that of everyday speech ; 
it must indicate some practical advantage or it 
must positively refrain from suggesting any such 
mundane possibility, according aa it is intended to 
be read before or after dinner. ' 

We need not debate the desirability of recording 
the progress of scientific investigation and of dis- 
cussing cognate matters in such & way as appeals to 
the ‘ average’ man. Obviously, if the taak is not 
undertaken there can be little public appreciation 
of or sympathy with the objecta to which the 
workers have devoted their labours, neither can 
there be full support in the provision of conditions 
necessary for the fruition of their efforts. Could 
one, for example, imagine an unenlightened com- 
munity establishing a Ministry of Health, or a 
Department of Scientifio and Industrial Research, 
or even & Broadcasting Corporation? It does not 
necessarily follow, of course, that progress is any 
the more rapid on account of public interest, 
especially when the problem happens to be one 
which may admit of confusion by the articulate 
assistance of partially informed critics, but it is 
indisputable that encouragement and provision are 
much more likely to be the outcome of knowledge 
than of ignorance. Apart from such a considera- 
tion, most readers of the general prees seek to know 
more of the world around them, whether physical, 
moral, ethnological, or industrial, provided that the 
effort accompanying the stimulation of their interest 
is not too noticeable. If science is displayed for 
their benefit, it ia not intended that they should be 
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creative investigators ; if poetry, that they should 
rush into verse. Besides, ignorance of natural 
laws, as of other laws, is no insurance against 
the regrettable consequences which may arise from 
their neglect. 

The translation of scientific news—nowadays so 
enormous in its bulk—into suitable language, and 
its condensation to comparatively minute dimen- 
sions, are undertaken in a svatematio manner in the 
United States of America by an organisation known 
as Science Service, Inc., directed by Dr. E. E 
Slosson, and functioning under the auspices of 
the National Academy of Sciences, the National 
Research Council, and the American Association 
for the Advancement of Science. This organisation 
publishes daily science news bulletins, and a weekly 
summary of current science entitled the Science 
News-Letter, in which ourrent events, scientific 
discoveries, and résumés of progreas, together with 
broadly - drawn reports of the proceedings of 
ecientific conventions, are recorded in simple 
terms. In addition, there is compiled a weekly 
digest, intended to present the cream of the 
week’s scientiflo news, which is regularly used by 
more than twenty broadcasting stations in the 
United States. 

Fortunately, in Great Britain there is little fear 
that discoveries might be announoed to the listen- 
ing publio in a manner savouring of sensationalism, 
or that accounts of scientific affairs might be so 
rendered as to appear ludicrous to the initiated, for 
the policy in this respeot of the British Broad- 
casting Corporation and of its predecessor oompany 
has been exemplary. We are, however, familiar 
with the result of excursions by otherwise oom- 
petent journalists into spheres with which they are 
not familiar; indeed, the distaste for publicity 
which is usually ascribed to undue modesty might, 
if the truth were known, quite possibly often be 
traced simply to a fear of misrepresentation. The 
American press 1s now able, however, to rely on 
telegraphic news ‘ stories,’ prepared by the manag- 
ing editor of Science Service, Mr. Watson Davis, 
and the members of his specialist staff, so that 
their reports of the proceedings of conferences and 
conventions shall be well-balanced and accurate, 
without losing their attractiveness as items of news. 

In Great Britain there is, of course, fairly 
adequate publication and survey of the resulta of 
research, such publication being intended for the 
use of the scientific population itself, and being 
normally directed by members of that fraternity, 
but we seem to lack a widespread sense of the 
importance of an appeal to the non-specialist 
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members of the community as part of their ordinary 
daily culture, an appeal which must, to be worth 
while, be sponsored by the most notable members 
of the professions, and to be effective by the more 
journalistically-minded among them. There is, 
after all, no valid reason why the dissemination of 
knowledge beyond the confines of schools and 
colleges, provided it is carried out with scrupulous» 
honesty, dignity, and restraint, should not be 
acknowledged to be as valuable a social service as 
the collection and arrangement of the knowledge 
itself. True, this view has been given practical 
effect in certain influential sections of the British 
lay press by acknowledged authorities in a number 
of the sciences, but apart from one or two publica- 
tions of admitted standing, there is little organised 
continuous effort in this direction. An attempt 
was made a couple of years ago to secure the in- 
terest of scientific societies and institutions in Great 
Britain in the establishment of a science publicity 
service, but the response was so disappointing that 
the scheme was abandoned. 

Dr. E. E. Sloeeon, in a recent address before the 
American Association for Adult Education, made 
the somewhat surprising statement that aroheology 
and astronomy —essentially remote and unpractical 
—head the list of the sciences in order of popular 
interest, and that the essentially practical sciences 
&re low in the list. He asoribes this, probably 
correctly, to the same cause as that operating in the 
selection of, say, ‘ Futuristic Art’ as a subject of 
study in a women’s club rather than ' Domestic 
Economy.’ He declares that scientific workers 
have been too humble and too modest in olaiming 
credit for what they have done and what they can 
do in the control of human affairs, but have allowed 
statesmen, writers, and financiers to take all the 
praise for the advance in civilisation and the 
amelioration of living conditions that were really 
due to scientific research. If we look at the 
matter from the point of view of the wealth of 
nations, as Dr G. E. Hale, the honorary chairman 
of the National Research Council, has recently done 
in Harper's Magazine, it 18 clear enough that 
the business of men of science is to help to guide 
mankind ag well as to serve it. That is to say, if 
a scientific orientation oan more universally be 
associated with moral and religious convictions in 
the equipment of the human mind, there will be 
lees danger of the wicked and unscrupulous misuse 
of scientific power, less point in arguing the pro- 
hibition of poison gas, and an extension of that 
wider fraternal patriotism which distinguishes 
scientific international relations. 
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Letters to the Editor. 


‘Ths Editor does not hold himself responsible. 
opinions expressed by his correspondents. Net 
can he undertakes to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice ts taken 
of anonymous communications. ] 


Magnetic Properties of Single Crystals of Zinc and 
Cadmium. 


REckNT investigators have studied the thermal 
expansion, the electrical resistance, the elastic con- 
stant, the thermoelectric and the photoelectric 
effects of aingle orystals of metals, but up to the 
present few accurate resulta have boen obtained for 
the fundamental pare- or diamagnetic properties of 
such metals. 

Last year the ibilities of the alkali metals 
were studied, and 16 was thought of interest to extend 
this investigation to a study of the 
elementa of the second column of the 
periodic m. When these elementa 
were studied previously (Honda and 
Owen), metals in the form of an 

isotropic aggregate of crystals were 
used. As zinc and cadmium form 
crystals of the hexagonal system, the 
value of the magnetio susceptibility 
parallel to the ee phic axis 
would be expec er from its 
value in & perpendicular direotion. 

In erystala for these ex- 

rimente, the method described by Em 

ridgman was used. He found that 4 
for cadmium and rino the preferred Q 
manner of growth was with the basal x 
plane el or perpe dumlar tothe D 
axis of the cylinder. Under a rough 
optical examination, the orystels used 
in the experiment referred to appeared 
to be onentated with the basal plane NES 
parallel to the axis of the cylinder. 

To study the susceptibility, the 10}, 
orystals were suspended vertically 
from one arm of a balance so that the 
lower end hung between the poles of 

an electromagnet, and weighmgs were taken in the 
presen ce and absence of a known magnetic field. 
ie ae was rotated through 360° about a vertical 
being taken every 15°. The results 

obtained are shown in the accompanying diagram 
(Fig. 1). At the position of maximum and minimum 
effect, TY were taken for a range of field from 
5000 to 12,000 gauss, and corrections for iron im- 
pe were made according to the method given 
y Owen. By this method, the amount of free iron 
contained in the metal was found to be of the order 
of 0-5 10-* gm. of iron per gram of metal. The 
specific susceptibilities obtained in this manner were, 
for zino, - 0.183 x 10-* in a direction parallel to the 
principal axis of the crystal, and - 0-147 x 10-* ina 
direction perpendicular to this. For cadmium, these 
^ values were — 0-276 x 10-§ and - 0-109 x 10-*. The 
values given by Owen, obtained from coarse-grained 





crystals, were, zino — 0-156x 10-* and cadmium 
— 0-18 x 10-*. 
It is intended to study a stil | number of 


erystals and to investigate the genoe of low 
temperatures non their magnetic Reuse 
One of us, Elizabeth Cohen, has been enabled to 
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co-operate in this investigation thro the award to 
her of a studentship by the National h Council 


of Canada. J. C. McLennan. 
Rionnag Ruxpy. 
Pape pene of Physics, ELIZABETE COHEN. 
niversity of Toronto, 


Jan. 21. 





Passivity and Protective Oxide Films. 


In NATURE of Feb. 11 (p. 222) it is stated that An 
X-ray examination of finely divided iron, nickel, and 
chromium, conducted by È. Krüger and E. N 
ab Greifswald, has shown conclusively that films o 
oxide thicker than 10-? om. are not present on the 
surface of a passive metal" Leat a wrong im- 
pression be ined from this statement, I would 
venture to add a few remarks on the factors which 
determine the thickneas of protective films. 

The film produced By rpm agencies on metals 
necessarily ceases to thicken as soon as it becomes 
sufficiently protective to exclude the oxidising agent. 








Fic. E 


Recent work (Jour. Chem. Soc. 1020; 1927) has 
pointed to the fact that, on freshly abraded iron, the 
considerable thickening of the film experienced 
proceeds through the production of cracks due to 
the internal streases left by the abrasion ; only when 
this cracking of the film has ceased will the thick- 
ening come to an end. Since a oracked film pro- 
duces no passivity, coarsely ground metal requires 
a longer time to me passive than finely ground 
metal, and develops a thicker film, especially if 
substances be present in the solution which are 
capable of etrating the amallest cracks (e.g. chlor- 
ine ions). e films obtained from abraded specimens 
attain thicknesses of the order 10-* em., and can be 
isolated from their besis and studied. In the presence 
of & regulated amount of penetrating anions, the 
thickness may come to 6xoeed 4x 10-* cm, and 
the films will “ther give rise to interference ‘inte. 
Great thickening is only to be obtained under con- 
ditions which render the material lesa perfectly 
protective, and there is naturally some danger that 
the flm will break down altogether. Under suitable 
conditions, however, considerable thicknesses may 
be reached ; the writer has quite recently prepared 
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some specimens showing the complete sequence of 
interferenoe tinte right up to the late second-order 
colours; although produced at room temperature, 
the sequence of colours is the samo a» that of the 
‘temper colours’ obtained at high temperatures, 
and the tints are, on the whole, brighter. 

The tiny particles of metal used by Kruger and 
Ndhring were presumably almost free from internal 
stresses. On stress-free metal there will be practi- 
cally no cracking of the fllm, and the film will stifle 
its own growth as soon ag it 18 continuous over the 
whole surface. There 18 no reason to think that the 
thiokness will oome to exceed 107" cm. In any event, 
it ıs not probable that these very thin €ilms would 
cause oxide-lines. The work of Kohlechütter and 
Krahenbihl (Zeit. Elekirochom., 89, 570; 1923) on 
films of silver halides suggests that such films only 
assume their proper ey EENAA structure when they 
reach a much greater thickness ; a ‘ pseudomorphio ' 
a precedes the '1diomorphio' stage. Kruger 
and Náhring's attempt to check their method by 
studying mixtures of granular oxide with granular 
metal gives no indication oi the behaviour of oxide- 
coated metallic granules. 

Indeed, the main result of the research is to show 
how very unsuitable is the X-ray method for this 
particular purpose. The authors appear extremely 
satisfied at recognising the oxide lines in nickel 
lads mixed with 2 per cent. of nickel oxide. 

hemucal analysis would, of course, detect a far 
amaller oxide-content, and (unlike the X-rays) would 
detect it equally well whether the oxide be vitreous 
or crystalline, or whether ıt be pseudomorphio or 
idiomorphie. It is a little cifficult to understand 
why—in & research where a negative reault was 
probably expected—the authors should have chosen 
to adopt the less sensitive method. While, however, 
the X-rays appear unsuited to deal with a pheno- 
menon confined t5 the surface layers, light rays, to 
which the metal is relatively opaque, give valuable in- 
formation. It1s often stated that the optical properties 
of pawive iron are identical with those of active iron. 
This has recently been shown to be untrue by Freund- 
lich, Patscheke, and Zocher (Zeit. Phys. Chem., 128, 
321; 1927: 130, 289; 1927), who have found that, 
on admitting oxy; to the surface of pure iron 
mirrors, & sudden change occurs in the phase relations 
of the two componenta of elliptically polarised light 
reflected from the metal; this change they attribute 
to an oxide film. At the same time—and, no doubt, 
owing to the same cause—the chemical activity 
suddenly falls off, the iron becoming unaffected by 
nitmie acid of concentrations which have a marked 
action upon the iron mirrors if introduced before the 
&dmisaion of oxygen. 

*Air-pasmvity ' (4.6. marked change in chemical 
properties of iron, brought about simply by exposure 
to air or oxygen) appears to bea QR of the pure 
metal. It is not shown well by the commercial 
varieties of iron (other than chromium steels), prob- 
ably "because the oxide-film produced by gaseous 
03 has discontinuities at the junctions of the 
different phases present. The phenomenon is, however, 
displayed both by Freundlieh's iron mirrors, pro- 
duced by the decomposition of the carbonyl, and also 
by the eleotrolytio iron used in the writer's own 
work. It has somewhat satisfactory to find 
that the quite independent study of the two materials 
—obtamed by two totally different methods and in 
forms quite dissimuar externally—has led to con- 
cordant results and identical conclusions. 

Urrck R, Evans. 

University Chemical Laboratory, 

Cambridge. 
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The Trall of the Germ-plasm. 


IN his brilliant analysis of the phenomena of growth, 
T. B. Robertson (** Chemical Basis of Growth and 
Senescence,” 1923) starta with the assumption that 
growth phenomena can be likened to certain chemical 
reactions which are subject first to an acoeleration 
due to catalysis and in & later phase diminished by 
the products formed in the course of the reactions 
(eutocatalysis). Growth phenomena so olosely re- 
semble such reactions in so many oases cited, that 
Robertson ually assumes that his premise is 
correct, and lly enda in accepting the proof accumu- 
lated. Let the thesis be accepted as a working 
hypothesis. The two most awkward phenomena to 
bring in line with the hypothesis were found to be 
the carrying on of the germ-plasm intact ın the course 
of development to the adult gonad, and cancer-like 
UN In connexion with this hypothesis the 
ollowing observations on germ-plasm may be helpful. 

With regard to the trail of the gonadial germ-plasm 
in ontogeny & great deal has been written, but rela- 
tively very little determined. In & recent search 
among the literature of the subject, I tried to fmd out 
whether mitoses had ever been recorded in an adult 
poe! epithelium, and found very little information. 

n 1928, Gatenby discussed the question of the forma- 
-cells m the ovary of vertebrates 
, vol. 112), and quotes recent work 
by Allen sho mitoses in the germinal epithelium 
E Mus (Amer. Jour. of Anat., vol. 31, 5; 1923) as 
ponon for a particular oase ın which ova may 

ed as being derived from the gonadial 
epithelium, the so-called somatic of the ovary. 

o also gives a photomicrograph of a section of ovary 
of an adult frog, showing germ-cells in all stages of 
development, and states “it is indisputable that in 
vertebrates below the mammals seasonal accessions 
of flew germ -cells take place," without, however, 
committing himself to views on how this acceasion 
occurs. It ıs admitted that even if mitoses occur in 
a gonadial epithelium, the interpretation may be made 
that such dividing cella may be immigrated primitive 
germ-cells. 

In invertebrates germ-cella are found attached to 
—and apparently proliferating from—the germinal 
epithelium, and it ıs generally assumed that such 
germ -cells have arsen from the underlying epi- 
thelium. But the interpretation that mitoses in 4 
germinal epithelium may be due to an immigration 
of primary germ-cells applies with greater force in 
the case of invertebrates. It 18 thus permissible to 
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raise again in a different form the old problem, 
namely: Which and where are the germ-oella during 
adolescent and inter-spawning ricis? In this 


inquiry it may not be enough to know the complete 
ontogeny of & germinal epithelium, unless it be proved 
at the same time that that germinal epithelium does 
produce from its own elemente—gametes; for ıt is 
not imposeible that & so-called gonad may be merely 
the locus in which gametes develop but do not 
necessarily originate. 

On this problem the following observation, which 
is probably not an isolated case, 18 of interest. After 
O. edulis has spawned as a female and afterwards as 
& male (in one and the same summer) the gonoducts 
fill with leucocytes. My firat interpretation of this 
phenomenon was naturally that the leucocytes were 
all phagocytes, and employed in leaning up the 
gonadial passages ready for next year. o doubt 
the removal of unused and waste genital producta is 
an immportant-function of these leucocytes, but their 
abundance hes frequently arrested attention and 
provoked the suggestion that other functions may be 
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being performed. In many cases there would appear 
to be no necessity for such large numbers merely for 
phagocytic pu , although a purely physical ex- 
planation mey possible. Is ıt possible, therefore, 
that certain leucocytes may be potential germ-cells 
and only develop such potentialities ın a suitable locus, 
the gonad, at & suitable time ? Critical work which 
aimed at providing definite information on this 
problem would have great value whatever the result 
might be. Germ-cells, dusguised as leucocytes—and 
not a few cases of such (as amcebooytes) are indeed 
known—could be pre-formed in the very earliest stages 
of development, and be subjected, while in the blood 
stream, to the maximum net and accumulative effect 
of the environment on the individual. 

That this interpretation 18 not outside the region 
of probability may be deduced from Woodger’s 
observations on the origin of the germ-cells of the 
fowl (Q. J. M. Sc., 89, p. 60; 1925), and Simkins on 
Trionyx (4m. J. Anat, 6, 36, 1925). The former 
states (italics are nune), ‘‘I feel no doubt about the 
continuity of the primitire germ-cells of the genital 
ridge with thoee of the splanchnic mesoderm of earlier 
bbs ied and with the large cells of the blood-strcam 1n 
still earlier ones" ; the latter finda that ‘' Isolated 
blood-cells before the origi of the germ-gland rudi- 
ment more nearly answer to the requirements of 
primordial germ-cells than any other cella encountered.” 

J. H. ORTON. 





Marine Biological Laboratory, 
The Hoe, Plymouth. 





High Frequency Discharges in Gases. 


Ix the issue of Nature for Feb. 4, Messrs. Taylor 
deseribe a ‘new form’ of high frequency discharge 
in gases at low pressures. This type of discharge is 
one of those which may be obtained when the gas is 
acted upon by an oscillatory force. derived either 
from a Tesla transformer where the oscillations are 
damped or from a generator perte continuous 
oscillations, and they occur in various forms, many 
of which are quite well known. The methods of 
maintaining continuous oscillations at high frequency 
by means of valves have addel aclditional interest to 
eleotrodelesa discharges as they provide & means of 
attaining a steady state of ionisation mn the gas so 
that the currents and the potentials at the electrodes 
corresponding to the various forms of the discharge 
may be accurately measured. For this reason they 
have been included in the experimental courses in 
Oxford, and doubtless at other universities, and it 
may be of intarest to describe a few of the more 
string features which can be made the subject of 
simple experiments. Lummous discharges in gases 
may be maintained with long wave oscillations or 
with oscillations of a few metres wave-length. The 
resulting phenomena are much the same whether the 
potentials be applied between external or internal 
electrodes. 

The distribution of the luminosity depends on 
several factors: the shape of the discharge vessel 
and the position of the electrodes, which may be 
internal or external; the nature and pressure of the 
gas; the applied potential and its frequency. Taking 
the very general oase of a cylindrical tube 1 metre 
long and 3 cm. m diameter, with two external elec- 
Eds wrapped round in the middle of the tube about 
10 om. apart. the following &re the main features of 
the discharge which may be observed as the preesure 
1s reduced. Neon may be taken as an example of a 
gos which gives brilliant disoha over a large range 
of pressures from 50 mm to 10-7? mm of mercury, 
using & generator kept in oscillation by a 30-watt 
valve 
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At comparatively high pressures the discharge takes 
place only in the gas nearest the two electrodes. 
As the pressure is reduced the lummosity extends 
along the tube until ıt fills the whole space between 
the electrodes. With further decrease in pressure the 
luminous column increases beyond the electrodes, and 
will finally fill the whole length of a very long tube. 
Still further decrease in pressure brings a contraction 
of the length of the luminous column together with a 
decrease in its intensity. When the pressure of the 
gas 18 of the order of 10-4 mm. & quite different pheno- 
menon appears. The luminosity breaks upintosharply 
deflned balls of light, sometimes perfect sphere. Dui 
in cylindrical tubes usually egg-shaped. Argon shows 
this phenomenon best, and gives an ' egg formation `° 
with an exceedingly sharp boundary. In general. 
three balls of lummosity appear: one in the muddle 
between the electrodes and one in each of the spaces 
beyond the electrodes. but by varying the applied 
potential 16 is possible to have one, two, or three 

eggs ' existing together or separately. 

t pressures of this order it is found that the dis- 
charge 18 maintained much more easily in the vessels 
of larger volume and in vessels of certam shapes, it 
18 possible to have the discharge entirely outaide the 
electrodes. Further reduction in pressure bringa a 
deorease in the size of the ‘ egg.’ and finally ıt dis- 
appears, leaving a slight diffused illummation from 

e gas. At very low pressures the glass between the 
electrodes begins to glow a red colour, and will show 
a greenish phosphorescence for some seconds after the 
stopping of the discha Quartz will continue to 
give out & green glow for many ininutes after the 
discharge has stopped. If the quartz be heated above 
150° C. it will phosphoresce very brightly for more 
than an hour, even though the heating be applied 
many hours after the discharge. Heat to about 
600° C. will destroy this power of phosphorescence 
in quartz. Different types of glass do not seem to 
Ln eda on heating. 

When a discharge is passed through neon, at 5 mm 
pressure, which contains mercury vapour as nn im- 
purity at a pressure corresponding to the saturation 
pressure at ordinary temperatures, and the dischargo 
18 passed between electrodes round the neck of a tu 
leading from a large bulb, ıt 18 found that the neon 
spectrum is developed very strongly in the narrow 
tube with very faint mercury lines. but in the bulb the 
spectrum is almost exclusively that of mercury. The 
neon spectrum ap in the strong, the mercury in 
the weak, part of the fleld. In general it may be 
noted that 1n monatomio gases impurities show them- 
selves in the spectrum to a greater extent in the vessels 
of large volume where the field is relatively weak and 
at the higher gas pressures. 

Various experimenters have measured the potentials 
to maintam these discharges under different condi- 
tions. One need only mention the researches of 
Gutton, Kirchner, Gill and Donaldson, and Townsend. 

S. P. McCALLUM. 








Electrical Laboratory, 
Oxford. 





Origin of the Semi-diurnal Pressure Wave In the 
Earth's Atmosphere. 


THe small semi-diurnal wave of atmoaphertio 
pressure has long been recognised as à world-wide 
phenomenon. Simpson (Q. J. Roy. Met. Soc, 44, 
pp. 1-18; 1918) showed ten years ago how closely 
its value at individual places corresponds with the 
resultant of two twelve-hour vibrations, one parallel 
to the circles of latitude and one parallel to the 
meridians, as suggested originally by Schmidt 
(Metcorologischo Zeitschrift. 7, p. 182: 1890). The 
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mathematical investigations of Laplace, Melvin, 
Margules, and Lamb have led to the conclusion that 
the atmosphere has a natural period of vibration of 
about twelve hours. The general opinion during 
recent years has in consequence been that the semi- 
diurnal wave of preasure is a forced oscillation of 
thermal origin, with the reservation that a considerable 
degree of mystery attaches to the precise way in 
which such & resonanoe effect can e place in an 
atmosphere complicated and changeable as that of 
the earth. Some meteorologista apparently go even 
further, end reject this theory completely. die, for 
example (Proo. Royal Soo. Edinburgh, 47, part 4, No. 
25), has been led by a eritical examination of many 
&utographio records of meteorological elements, to 
take up a point of view the essence of which, to quote 
his own summary, is as follows : 

“A semi-diurnal variation appears to some extent 
in many meteorological phenomena, in particular in 
barometro pressure, rainfall, visibility, atrmospherio 
electric potential gradient, and atmospheric pollution, 
even though the variation of temperature, at least in 
the lower levels of the atmosphere, 18 very approxi- 
mately a purely diurnal variation. 

e data examined in this paper suggest that, in 
the forenoon, insolation affecting the ground and the 
lower layers, and, in the evening, outgomg radiation 
affecting clouds and the upper of the tro here, 
each lead to & disturbances of the atability of arrange- 
ment of the atmosphere in the vertical direction and 
to @ consequent increased mixing of layers. On the 
other hand, m the late afternoon and ın the later part 
of the night. as the turbulences ansing from the 
above two effecta respectively die down, there is an 
improvement above normal in the laminarity of flow 
of atmosphere over the earth. The resultant effect 
18 therefore, on the average, & semi-diurnal variation 
in the vertical structure and horizontal movernent of 
the atmosphere, which variation 1s reflected in the 
meteorological phenomena mentioned above. It 18 
shown in the paper that the various individual effecta 
may be greatly exaggerated, or almost eliminated, or 
accelerated or re ed, at least in temperate latitudes 
where a suitable variety of types of upper air struc- 
ture, from which to select, is available. ' 

It 18 impossible to deal in detail in & short space 
with the evidence put forward in support of this view. 
All this evidence is indireot, and some of it decidedly 
ambiguous; it rests mainly upon differences m the 
character of the diurnal changes of pressure and tem- 
perature with different ty of weather, and, above 
all, with different vertical gradients of temperature 
Buch as are found on the average in ‘polar’ and 
‘equatorial’ air that reaches temperate latitudes. 
No direct observational evidence of & second maxi- 
mum of convective movement m the troposphere in 
the late evening is brought forward. Since the 
diurnal pressure wave is present in clear weather, as 
well as on days when there are cumulus clouds in the 
sky to provide foci of radiation, it 18 evident that the 
theory relies upon the existence of arene outward 
radiation from relatively dry air at great heights in 
accordance with the conclusions arrived at by A. 
Angstrom (Q. J. E Met. Soc., 50, pp. 121-126; 
1924), to which Goldie makes reference. This 18 & 
pity, for there are ways of studying upward and 
downward currents at high levels directly: for 
example, by observations of the rate of ascent of 

lot balloons, or observations of ‘ bumpiness ' made 
by aeroplane. One would like to know the experi- 
ence of aeroplane pilots on this point. Simple 
observation of the collapse of convectional day clouds 
in the late evening has never suggested to me any- 
thing but & gradually increasing tendency to strati- 
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fication: the last remains of such clouds not infre- 
quently take the form of flattened satrato-cumulus, 
and have never been observed to change into mammato 
clouds, as might be expected to happen if each 
cloudlet were deacending rapidly towards the earth. 
It would appear that, although attempts at the 
interpretation on dynamical and thermodynamical 
lines of thermograms and barograms, for selected 
types of atmospheric structure, may well bring 
interesting new matter to hght, the general con- 
ception of a forced oscillation of the atmosphere 
corresponding with its natural period of twelve hours, 
as the cause of the twelve-hour pressure wave, will 
probably continue to hold the field for some time to 
come E. V. NEWNHAM. 








Rainfall Interception by Plants. 


In Nature of Deo. 11, 1926, p. 837, I outlined 
the results of some observations upon the interoeption 
of rainfall by planta. Jnier aha, 16 was shown that 
where an ordinary gauge registered a catch of l, an 
adjacent gauge bearing a 12.in. high cylindrical 
frame of wire-mesh carrying branchlets of Podocarpus 
Thunbergii Hook. registered 1:31 during the period 
June 1. 1925-May 31, 1926. 

Lieut.-Col. Gold, in NATURE of Dec. 25, 1926, p. 915, 
pointed out that the major portion of this inter- 
ception gain was no doubt due to the frame catching 
rein which would otherwise have fallen on the lee aide 
of the gauge. He further stated that this would 
become negligible were a large area to be covered by 
a semper ely cloae network of soreens. 

I aocordingly encleavoured to test Col. Gold's 
statement by means of placing a gau reened 
exactly as described in the note of 1926—at the 
centre of a close network of concentric circles beanng 
the laced-in branchlets of Podocarpus. The heights 
of the circular screens decreased as the centre was 
approached, and the distances separating the circles 
were in all instances less than the heights of the latter. 
A control gauge was placed some yards distant. The 
catches recorded during the period of observation 
were : 














T 1 
; Month. Gers Ror | Conto 
| 1087. Inches Inches. : 
| April À 1-90 1-54 
ay 12-18 6-77 
| June 3-37 2-02 
| July 3-24 200 | 
August 6-68 4:16 l 
| September 4-01 2-03 | 
October 4-40 2-06 ; 
November 3-06 2-44 ' 
Total . 38-78 24-52 
l Percentage 158 100 








From observations during periods of rainfall it is 
obvious to me that, were a closer and more extensive 
network provided, the seeming interception i 
would be reduoed still further. I am indeb to 
Col. Gold for his oritioism of the experiment. 

The data given in the 1926 note require to be inter- 
preted in hght of the information yielded by this 
second experiment, but at the same time it 18 certain 
that the general truth of the ent they purported 
to support cannot be denied. The following observa- 
tions at Deepwalls substantiate this claim : 

(1) A gauge placed under several 15 ft.-20 ft. high 
Virgilia capensis Lamk., growing on the research station 
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full at 1725 ít., registered 0 0025-0 05 in. in six hours 
during which periods dense Nebeireissen cloaked the 
hilltop, no actual rawnfall occurring the while. A con- 
trol placed well away from tall vegetation 
during these self-same perods registered not the 
slightest precipitation. 

(2) The taller the vegetation the greater the pre- 
cipitation induced: occasional observations at the 
base of a row of 100 ft.115 ft. high Hucalyptus 
globulus growing on the north mde of the research 
station hill indicate that the catch in atx hours of 
dense ANebelreissen— without any actual romfall— 
may range from 0 0026 to 0-16 in. The writer, while 
working at the base of these in misty weather, has had 
to wear a rainproof, so heavy has been the fall of 
water from the foliage, whereas, when the wind 1s 
of low velocity, he has been able to leave papers lying 
20-30 yards away from the trees without the records 
becoming wet. During wind of high velooity it has 
been. noted that an interrupted fall of moisture occurs 
to a distance of about 40 yards in the direction of the 
wind. 

A continuous series of observations during misty 
weather has not been possible, but 1t seems olear that 
an increased fall of from 10 in. to 15 in per annum 
occurs under the Eucalpyte as the result of oondensa- 
tion of the hycdrometeors. In mountain maochia and 
mountain forest on the south-west, south, and south- 
east slopes of the Outeniqua range and of its highest 
foothills—sites mist-clad on the aggregate a quarter 
to a half of the year—the increased fall as the result 
oi condensation of the mists must be very much 
greater. JOHN PHILLIPS. 

Forest Research Station, 

Deepwalls, Knysna, 8.4, 

Dee. 5, 1927. 








Active Nitrogen. 


Iw the current issue of the Journal of the American 
Chemical Society, Dr. Bernard Lewis criticises certain 
aspects of the work upon active nitrogen which has 
recently been published from the Tabor stats of 
Phyaical Chemistry, Cambridge. He states, inter alia, 
that "the authors (Willey and Rideal) neglect to 
consider many reactions initiated by active nitrogen 
which ure more energy than two volts”; in 
spite of this somewhat sweeping statement which, 
if upheld, would stultify a deal of the work 
under discussion, he does not quote or even hint at 
& single reaction which can be held to justify his 
contention. His next sentence, '' The varied pheno- 
mena caused by active nitrogen make it evident that 
2-volt level nitrogen molecules do not issue from 
the discharge," is equally illustrative of its author's 
tendency to state opinions as faots. 

It is difficult to understand our being at variance 
over the obtaining of ammonia from active hydrogen 
and inert nitrogen. In the experiments at Cam- 
brid condenser discharges (identical with those 
employed in obtaining active nitrogen) were employed 
and careful precautions were taken against mixing 
of the gases in the discharges. Three concordant 
experiments showed that ammonia equivalent to 
about 0-2 per cent. active hydrogen (calculated as 
H4) could be obtained if the gases after mixing were 
further treated with a httle water vapour, admutted 
from another side tube, and drawn to exhaust 
through & condensing trap cooled by liquid air. In 
two runs, algo, 15 was found that when the nitrogen 
was activated no ammonia was obtained, and the 
glow appeared to diminish slightly, a result which at 
the time was interpreted as being due to the de- 
composition by the actrve nitrogen of ammonia first 
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formed from the inert nitrogen and active hydrogen ; 
the quantity of active nitrogen eeen (1 per cent.) 
rendered this quite probable. @ experiments were 
carried out only to test Wendt and Landauer’s claims 
as to the properties of active hydrogen, and were 
part of the attempts to activate this gas by second- 
t collsions with active nitrogen as desoribed in 
the second paper. 

It is & pity that Lewis did not make a quantita- 
tive study, however short. of his ammonia synthesis 
from active nitrogen and active hydrogen. Lord 
Rayleigh has shown (Proc. Roy. Soc., 85, 210; 1911), 
and Dr. Rideal and the author have confirmed his 
observation, that ammonia extinguishes the glow 
of active nitrogen and chemieal reaction appears 
to be traceable. This fact would appear to con- 
stitute & grave objection to Lewis's theory of the 
formation of ammonia from atomic nitrogen and 
&tomio hydrogen, namely : 

N-H—NH . |. . (1) 
NH-H,—NH, . . . (2) 

Spectroscopic evidence, taken in conjunction with 
the decay of the afterglow being bimolecular with 
respect to the gio producing system, leads to the 
view that the first step at any rate in the develop- 
ment of the luminosity 1s the recombination of 
nitrogen stoms, which are the primary reacting 
system pap to his scheme. If, then, they are to 
take part ın the ammonia synthesis, considerable 
changes—probably extinetion—of the glow might be 
anticipated ; conversely, if ammonia were produced 
in any quantity by any other mechanism, it should 
also affect the glow, but no mention of auch & pheno- 
menon ocours in his paper. The matter will later bo 
discussed more fully 1n another place. 

Recent studies of the decay of the after-glow have, 
1t 18 believed, led to important clues as to the origin 
and nature of active mtrogen. It appears that 
between 1 mm. and 10 mm. pressure the decay 
process is very complex, alee bimolecular with 
respect to the active nitrogen. Moreover, it appeara 
very likely that the luminosity and the chemical 
activity are steps in an involved deactivation pro- 
cess ; the first of these stages appears to consist ol 
& ternary collision between two atoms and a molecule, 
as would be expected from the negative temperature 
coefficient of the decay process as observed long ago 
by Lord Rayleigh (Proc. Roy. Soc., A, 86, 262; 1912) 

A full account of theee investigations will shortly 
be published. 

E. J. B. Wicrey. 

Laboratory of Physical Chemistry, 

Cambridge, Feb. 13. 





Units of Energy. 


Dr. RussELL's suggestion (NATURE, Feb. 4, p. 170) 
that the kilowatt-hour is the best umt of energy for 
practical purposes, ought to be popular with the gas 
companies. At present, by Act of Parliament, we 
have to purchase our energy from the public supply 
companies by two different measures, and the cheaper 

urveyor does not get full credit for his cheapness. 

e unit for electricity is of course the kilowatt-hour, 
3-6 x 10* joules ; the unit for gas energy 18 the therm— 
the energy required to heat 1000 Ib. of water through 
100° F., and this is 105 x 10* joules. Thus the therm 
is approximately 29 kilowatt-hours. In other words, 
when the price of gas per therm is the same as the 
price of electricity per kilowatt-hour, electrical energy 
13 29 times as dear as gas energy. 

As to the soientiflo aspect of the question of units, 
it would be useful if someone with missionary zeal 
could provide handy reference tables bringing in all 
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the different forms of . The subjoined list 
ge some indication of what is wanted, and 
_mind the reflection that it would not be 
to adopt one unit of energy to the exclusion 
of the others. 

For the benefit of meteorologists who are interested 
in the measurement of geopotential, l have included 
in the table the unit introduced by Prof. V. Bjerknes, 
the dynamic metre or, as I prefer to call it, eee 
leo. This is the gain in potential when a bod 
raised through 1 metre in a hypothetical place w em 
g=1000 cm./sec.*. The metre-leo is 10 


. d ergs per 
gramme. The specification of the upper levels of the 
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lower lowes ey level resultmg 1n emission is nocamaniy 
conditio by the action on the atom of d 
external to it, an electric field, & magnetic fiel 
the impact of another atom. If, as is somiatinies 
alleged, the influence of neighbouring atoms causes 
the emission of forbidden lines from initial metastable 
states, a high density, and not & low one, should be 
the condition favourable for such emission. 
It has been shown by me that the intensity of the 
forbidden line 42270 in the arc of mercury 
ing in the transition from initial metastablb 
state 2*P, to the ground level 115, noreases as the 
denmty of the vapour in a mercury aro ia diminished, 





Brronro Ewarsy rx Various Uwrrs. 

























































~- Metre-leo kw hr Water. 0. 
Mer eap) Mes onie ed Mia aia 
: Dynamis Metre.| + gm. mw. hr./gm cal/gm. | 
Potential energy | Metre in London 1-0006 0-9812 9-812 x 103] 2-726 x10-* | 2-347 x10-* 
Metre in lat. 45° 1 0-9806 9-806 x 102; 2-724 x 10 | 2-846 x 10-* 
Dynamic metre 1-0198 1 10 x10-*| 2778x102 | 2-802 x 103 
=T um] 
Kinetio energy . | 10 motres per sec. 5-10 b 0-0500 0-0139 0:0120 
100 km. per hour 39-8 38-8 0-886 0-107 0-002 
Heet Water 1? C. at 20? C. 426 418 4:18 1-16 1 2 
Air at const. pressure 1? C. | 103 101 1-01 0-280 0-242 / 
Air at const. vol. 1° O. 73 71:5 0-715 0-199 0-171 
Latent heat Water-ioe ab 0? C. 84-1 x 10* 88-4 x 10? E E 
Steam—water at 100° O. 230 x 10? 226 x 10? 
Oaloriflo value Hydrogen (to H40) 12-4 x 10# 121 x 10° 84 x 10* 29 x10 
Carbon (to O04) 8-4 x 10* 38 x 10* 9-8 x 10? 8x10* 
Electrical energy | Kilowatt hours per tonne ee! 0-861 


atmoephere by geopotential rather than by height 
has certain theowtival advantages, the principal one 
being that points with the same geopotential are on 
the game level surface. Whether it is desirable to 
use the metre-leo in recording observations ‘is a 
Pia on which opinion is at present sharply 
The question has been answered in the 
affirmative by more than one international conference, 
but some of the most influential meteorologists hold 
strongly the contrary view. My little table, in which 
the ample relation between the second and third 
oolumns will be noted, may serve to show why the 
proposal has some attractions for studente of 


RC Sd F. J. W. WurPPLR 


Kew Observato 
Richmond "hs 





Density of a Luminous Gas and the Emission of 
Light by Atoms in Metastable States. 


Mz. I. 8. Bowmw pointa out in an i 
to NATURE (Oct. 1, 1927, p. 478) that the low lnscn 
prevailing. in nebulw favours the emission of light 

y atoms in metastable states, and thus he accounta 
for a number of hitherto unexplained nebular lines 
as the result of transitions from initial metastable 
states of ionised atoms of oxygen and nitrogen. 
There is no doubt, as Prof. Fowler, who has adduced 
further spectroscopic evidence in support of the 
suggestion, puta it, that “a satisfactory explanation 
of some ofthe most important nebular Imes has at 
last been reached.” The suggestion, however, implies 
that we have to give up the position that the transi- 
tion of an atom from a metastable state to one of 
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other conditions of excitation unaltered 
EN . Soc. Proc., A, vol. 117, p. 20, communicated 
uly 7, 1927). Quoting from the paper, “these 
considerations would appear to indicate that the 
metastable state 2*P, is not one in which, left to 
iteelf, the excited atom remains for ever in that 
state, but one whose av Vah is ee ae 

with the average life of other excited atoms . 
(free) life of &n excited atom in the metastable ie 
is so long that in an aro under a pressure of the order 
of a couple of millimetres of Hg the probability of 
such an atom suffering d ite life an inelastic 
impact resulting in a radiationless transition ap- 
aatar It appears to me that the 
Pehaviout of the mercury line 12270 described in the 
peper referred to above is of the nature of a crucial 
experimental confirmation of Bowen's brilliant sug- 

gestion. 
B. VEWKATEAACHAR, 


Physics De ent, 
Central llege, 
Bangalore, Indis, Jan. 26 


The Constituents of Low Temperature Tar. 


Ix Narogs of Dec. 4, 1026, p. 805, which has only 
reoently come to my knowledge, I find & notice by 


‘Mers. G. T. Morgan and D. D. Pratt which interests 


me greatly, because it contams a confirmation of an 
observation which I made and published some years 
(Berichte der Deutschen. Chemischen Gesellschaft, 
30, 1238; 1906). It concerns the occurrence of 
8-mothylanthraoeno in low temperature ters from 
certain coals. I have already demonstrated this for 
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three r (‘ re’) coals, that is, geologically old 
Watr haliah pus with & coke content of 82 per 
cent.—at the same time-the yellow h ‘bon, 
crackene, was isolated—and it may well Bu poen 
that the coal employed by Mesars. Morgan an tb 
displays a asi character. That §-methylan- 
tbracene is indeed concerned, I have already po 
in @ similar manner to Morgan and Pratt by the 
oxidation product of the hydrocarbon. More recently 
J have arrived at this proof by another way (Berichte 
der Deutschen Chermachen 59, 2812; 
1920)! which, however, leads to the same result, 
namely, the preparation of a double compound of the 
hydrocarbon with B-dinitroanthraquinone (Fritzache’s 


6). 
ie E. BÜnNETXIN. 
Berlin-Charlottenburg. 





By the courtesy of the Editor of NATURE we have 
seen the foregoing letter from Prof. Bornstein, in 
which he state that our letter to NATURE of Deo. 4, 
1926, confirms an earlier observation of his as to the 
presence of §-methylanthracene ın low temperature 
tars from certain Westphalian coals (Berichts der 
Deutschen Ohemischen , 89, 1238; 1906). 
In a later communication (thd., 59, 2812; 1926) 
Bornstein, Schliewiensky, and Szczeany - Heyl had 
expressed & contrary opinion, but Prof. Bornstein's 
footnote now indicates tbat this di y was due 
to a typographical error. With this correction his two 
observations are now in ent with ours. 

We would take this opportunity of stating that 
investigations on the aromatic hy bons of low 
temperature tar are stall in progrees in this laboratory. 
Other anthracene derivatives have been isolated m 
considerable quantities, together with complex hydro- 
carbons including the so-called ‘ crackene.’ Further 
details of these researches will be published in the 
near future. ` . T. Moraan. 


D. D. Prarr. 
Chemical Research Laboratory, 
Teddington, Middlesex. 


+ 


Activation of Hydrogen by Electric Discharge. 

In Dr. Elhott's absence, en route to Australia, I 
venture to indicate certain difficulties inherent in the 
bY haere proposed by Mr. G. Glockler in NATURE 
of Jan. 21 for the mechanism of the formation of 
hydrogen sulphide in experimenta on active hydrogen 
produced in an ozoniser discharge. At a constant 
alternating potential applied to the ozoniser electrodes, 
ee eee 

Ww 





velocity of gas is increased, the number of 
electrons itre of pho ds available for adsorption 
on the sulphur is inc since the interval in which 


recombination can take place is diminished. Dr. 
Elliott's experimenta show that under such conditions 
the amount of hydrogen sulphide formed per htre of 
hydrogen decreases as the velocity of gas flow is 


It is to be, anticipated eS a ee 
through glass wool would greatly inish any 
residual ionisation, due to surface adsorption and 
Teoombination. The rate of formation of h 
sulphide remains, however, unchanged when eee 
wool is removed. (' Action of the Corona Discharge 
on Gase", G. A. Elliott, Thesis, University of 
London, 1027.) If a stray field capable of i 
ionisation had existed in the neighbourhood of the 
a a 
Se a to tio Deriakta the, symbols and s should 
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sulphur, any reaction due to electrons adsorbed on the 
sulphur would also increase with increasing gaa flow, 
since a greater mass of ionised gas would then come 
in contact with the sulphur in unit time. 

At the lowest pressures investigated the luminous 
discharge did extend to the sulphur; the intensity of 
this stray glow could be greatly increased by attaching 
an earthed wire to the tubing below the hur. No 
change in the amount of hydrogen sulphide formed 
was obtained by this ure: it a that the 
hydrogen capable of reacting with sulphur is produced 
in the principal discharge in the oroniser only. The 
i Polar that the formation of hydrogen sulphide 

ta from encounters between mmple positive 
hydrogen ions s H*) and negatively charged 
sulphur cannot, therefore, be accepted. 
R. WisSTANLEY LUNT. 
University College, 


London, W.C.1, 
Feb. 10. 





Movements of the Lower Jaw of Cattle during 
Mastication. 

Brr«uLATED by the interesting communication of 
Dr. Jordan and Mr. ig (NATURE, Deo. 8, sad 
con ing the direction of rotation of the jaws o 
cows in North Sjælland during mastication, we have 
ourselves carried out similar investigations. We have 
made the interesting observation that the direction 
of rotation is the same whether the cow be ing in 
food through the mouth or ruminating. If accordi 
to the convention of the above-mentioned authors we 
choose as the positive direction that of the food, it 
follows’ that one and the same cow must be classed 
sometimes as right-handed and at others aa left- 
handed. If we may assume that the proceases of 
taking in food by the mouth and of rumination 
alternate, then it follows that the cases of right- 
handed and left-handed mastication must of neceasity 
be equal in number. The fact that the former in- 
vestigators did not find a ratio of exactly one to one 
is then presumably due to their not having made 
equal numbers of observations on the two different 
phenomena. 

Hass Rieu. 
E. A. GoaazNuxIM. 

The Royal Veterinary and 

Agricultural Coll 





The Spark Spectrum of Neon. 


By the use of & vacuum spectrograph, in which 
the spectrum was excited by electron impacta at 
controlled voltages between a Wehnelt cathode and 
& wire grid anode, we have discovered & new series of 
lines of considerably shorter wave-length than any 
hitherto reported for neon. 


There are 15 of these 
lmes between wave-lengths 462-38 and 353-01. They 
show the wave number differance 782 of the 
neon spark and have in fact led to an almost 
complete analysis of the k spectrum, in which 
208 lines have classified in 59 multiplete. From 
this is the ionisation potential of the neon ion is 
found to be 40-9 + 0-05 volta. 
H. N. RussELL. 
K. T. Oourrox. 
J. C. Boros. 
Palmer Physical Laboratory, 
Pritiseon. University, 
eb. 9. 


'' boundaries and 





358 NATURE [Manon 10, 1928 
Marcello Malpighi. l 
.— (1628-1694.) 
HE three-hundredth a of the birth | by his lately aoquired dignity of Cardinal; but 
of Marcello Malpighi, the Italian Mau that since that timme he had desired and already 
vi AOE, p O- 


Sir Michael Foster (rm 


lo botanist, pathologist, biol ve 
aac Philosopher,” occum on Mer. 10. 
Born at Crevi & a village near ee 
Malpighi was one of t the sons of a small farmer. 
to the University of Bologna, he en- 
gaged in medical studies, graduating there in 
1653, after four years’ work, with a doctor’s degree. 
Three Senegal tapers eh 


of Pisa, taking up the prof of medicine ; 
‘here he formed a friendship Borelli, the 
mathematician, who enco him to pursue 


researches in anatomy. In 1662, Malpighi removed 
to Messina to occupy the ohair of medicine, re- 
maining there four years. Always subject to 
insecure bealth, & fee Maa epe 
DES obeyed, ida ighi spent twenty- 

Ae oned to Rome 

1891 as first su Poe bat Rl. 

ln died in than dy Moe var later whilst holding 
office. Such is the summary of his ordinary life 
avocations. 

In reality, however, we ua extend these 
regard Malpighi as a philosophio 
naturalist, a pioneer inv tor, and a founda of 
microscopic anatomy. He 
the microsco 
age af bl ; 
made discoveries relating to the structure of the 
kidneys and spleen. He algo investigated vegetable 
structure. If not endowed with a subtle instinct — 
it has been said that his PE 
of the unspecialised kin 
make general oranda , fully endorsed afterwards. 

We may a riately allude here to ighi’s 
connexion e Royal Society of arden in 
ite earliest days, and with contem ies such as 
Boyle, Hooke, Oldenburg, and Grew. ‘Oldenburg, 
ever anxious to foster relations with foreign 
investigators, was doubtless first in the field to 
invite co dence from Bolo It seems to 
have begun m 1667. In the following year Mal- 
Bee ee ee 

iia ice resaing readiness to communicate “ philo- 
pa A bond was henceforth estab- 

ed with the ‘Booiety which almost obliterated 
nationality, actuated as it was by a true spirit of 
fraternity. 
At this time, moreover, there was much Italian 
sympathy for science, of the kind, that is, that 
existed. It is recorded that at the very next 


iology was necessarily 


e after Malpighi’s letter was received, two 


tlemen were present, introduced by 
Come mt Ubaldino They ted the Society ot 
the singular respect which the Cardinal Leopold de 
Medicis had foh them, and thst he desired to have 
his excuse made for not having himself returned 
his acknow. pate for the History af the Hockey 
sent to him, whioh he had been hindered from doing 
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e waa yet competent to . 


“be signified to him that Dr. 


obtained the Pope's Nm to correspond 
with the Society, of which he now intendedlto 


make use to let them see the esteem which he had 
of them and their institution. Whereupon the 
president thanked these gentlemen for anes 
the Society with so favourable an inclination 

his Eminence to them, and that they would 
study to entertain so noble and promising 4 corre- 


spondence with all rooal services that might 
be acceptable to a Emmence. 

Ata p me pies held on Feb. 18, 
1668/9, “ brought in a packet sent 
bes him by Signor Ma i containing & man 

history of aor. its whole life, and 


anatomy of all the parts thereof, consisting of 
twelve folio sheets with as many microscopic 
eee in folio.- It was ordered that the hearty 
of the Society be returned to the author 
by a letter to be drawn up by Mr. Oldenburg ; 
and that he and Mr. Hooke be desired to 
those papers, and to make a rt thereo: 
and that the consideration of publishing them be 
teferred to the council.” As is well known, the 
decision was taken to print the treatise, “ De 
Bombyoe," and Lord Brounoker, the resident, 


communicated the order to ighi. ko had 
found it “ very curious and elaborate, veli worth 
printing,” 


On Mar. 4, 1668/9, Marcello Malpighi was 
posed by Oldenburg as an honorary mem 
and elected nemine. contradicente. Oldenburg was 
directed to draw up a diploma. It is scarcely 
necessary to gay—-the fact is generally known—that 
Malpighi never attended any meeting at Gresham 
Sen , and hence the Charter Book does not 

is signature. 

pri letter to De aH Me on Mar. 23, 
1670/1, contained ‘se curious remarks on 
the communication between the bronohis and 
lungs in frogs, lizards, and tortoises.” On Deo. 7, 
1671, a manuscript was pue gent by Malpighi, 
containing an Poeira of his observations and 
considerations of the structure of plants. It was 
ordered that he bẹ solemnly thanked “for his 

regard for the Society and his great care 
of improving natural knowl : as also that it 
rew had made the 
uc attempt in his ' Anatomy of Vegetables," 
ablished 1 in English ; and that the Society 
odd bo vy glad to see Signor Malpighi’s labours 
on that Gubiest T brought to that perfection which 
was intended by him.” In the of 1680 the 
eds sent to Bologna some pore 
Mellin) as & preeent. Later on, H. 
Ronounasd the weloome gifb from Malpighi of his 
portrait '' well painted, as big as the life." 
A letter fall of tribulation was received from him in 
1684 mentio the burning of his house, whereby 
ho bod lost all Pi aderai and microscopes. 
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Malpighi’s autobiography, and oollections of | long ago in this journal by Sir Michael Foeter— 


many mm contributions to the anatomy of 
plants and discoveries in physiology, were published 
in London in 1696, under the auspices of the 
Royal Society. In 1897, Malpighi’s native town, 
Crevalcore, marked the bicentenary of his death 
(1884) by a festival of homage, when a bronze 
statue of the philosopher, erected in the market 
place, was unveiled. A memorial volume was 
issued afterwards, containing appreciations by 
Virchow, Weiss, Haeckel, Kolliker, and others. 
This brief notice, written for remembrance’ sake, 
may fitly close, as it began, with words written 


“ To look across two centuries at a t man, 
struggling with the beginnings of problems which 
have since come down to us, some in solved, 
but others with their solutions put still further off 
by the very increase of knowledge, is a useful lesson 
to every one of us. In any case the great men 
who in the past opened up for, us paths of inquiry 
... ought not to remain mere names known to us 
chiefly through being attached to some structure 
or to some piece of apparatus. We ought all of us 
to be able to form some idea of what they were 
and what they thought.” T. E. Jamas. 





Geophysical Prospecting. 


By Prof. A. S. Evz, F.R.S., MoGill University, Montreal. 


“ Hero we are on Tom Tiddler's ground 
Picking up gold and gmlver." 
—Song of an Old Game. 


AS eminent geologist has said that ''the best 
way to find out what is under the ground is 
to bore & hole in it." "Truly the diamond drill is 
the miner’s best friend in exploration, presenting 
. samples of guooeesive layers for him to worry over 
with the geologist; but drilling is an expensive 
game &nd the world is wide, so that some guidance 
is necessary as to where to bore the next hole. 

Until quite recently the chief aids to exploration 
were (1) the divining rod, known in the U.S.A. as 
the ‘doodle bug,’ not now used by any mining 
engineer of repute ; (2) magnetic surveys, whereby 
can be found magnetic ores, such as magnetite or 
pyrrhotite, but ineffective for non-magnetic oreg 
such as pyrites ; and (3) the intelligent applications 
of geological principles. 

‘o-day, however, there is much more assistance 
available, new in type, and varied in character. 
Just as invisible and submerged submarine boats 
may be detected from the surface of the sea by 
some physical dissimilarity between the boat and 
its surrounding medium of sea water, so also ore 
bodies of fair magnitude oan be detected by the 
wise appreciation of some inherent property 
different in the ore from the surrounding medium 
of rocks. Oil has not yet been detected by direct 
methods; the search has been rather for folds 
below the ground or for salt domes, where the oil 
tends to collect in paying quantities. 

Now the chief methods of ore hunting, which 
is a good rt, are these: (1)- Electrochemical 
detection ; (2) electrical, tracing the equipotential 
lines between earthed conductors using direct or 
alternating current; (3) magnetic methods, as 
heretofore; (4) electromagnetic detection with 
direction-finding ooils, not unlike direction-finding 
by ships at sea, only here the ore body must be 
stimulated by alternating ourrente flowing in 
horizontal or vertical loops, using audio or radio 
frequency. This is the hunt for an electrical echo. 

In the search for oil the procedure is usually 
quite different, and this fact is evidence of the 

t flexibility of geophysical operations in the 

eld. The chief methods for oid hunting are: 
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(1) Seismic, using an artificial explosion and a 
Beismograph a few miles away to detect the first 
swift message of the uproar, travelling by a route 
far down below the earth’s surface; (2) gravite- 
tional, using that most exquisite and sensitive 
aves: an Kdtvbs torsion balance; (3) magnetic, 
where disseminated magnetite makes such search 
possible ; (4) electrical, just as for ore bodies, but 
on & larger scale. So far, no certain information as 
to the success of this last method over oil fields is 
available. 

Many of these methods have been already well 
tested over ‘ proving grounds’ above known ore 
bodies, so that to some extent their rival merite are 
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Fig. 1.— Illustrating a sulphide ore body acting as a battery 
while oxidmed above by rain and surface water. Current 
lines aaro dotted avd the galvanometar and two detecting electrodes 
aro 


known to the initiated, while on the other hand 
many mine managers engineers are puzzled to 
istinguish between those schemes which rest on & 
sound scientific basis, and other plans which may 
be termed psychological, fraudulent or subconscious 
methods, based on the mystical or unknown, some- 
times worthy of study, but with a balanced 
scepticism. 
ulphide ore bodies are slowly oxidised by 
surface and rain water, so that the mass acta as 
& large battery with the negative electrode the 
higher, so that currentes flow towards this upper 
region from below (Fig. 1). The current can be 
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readily detected by non-polarisable electrodes 
p on the ground and connected by insulated 
wires io a sensitive galvanometer or portable 
microammeter. 'This method was first due to 
Barus, and it has been extended by Schlumberger, 
using porous pote containing a saturated solution 


of copper sulphate and a copper rod as electrode. 
oxidise, and also 


All sulphide bodies whi 








magnetite, may be detected by this simple and 
direct . The depth of detection must 
naturally depend upon the size of the ore, the rate 
of oxidation, and the conductivity of the ground 
&round and &bove it. 

As to direct electric methods, it is safe to com- 
mend the long parallel bare copper wires pegged 
to the ground to which the current from a dynamo 
or a few ' B’ batteries is led. Detection may be 
made, with due allowanoe for the na or 
electrochemical ourrente, by the. 
same electrodes and microam- 
meter as those just described. 
Lundberg, to whom this parallel 
conductor scheme is due, uses 
about 500-cycle alternating current 
in the parallel conductors, and 
obtains his equipotentials with 
the help of iron electrodes thrust 
into the ground, whenoe insulated 
wires lead to & telephone head- 
piece, with such amplification as 
may be desirable. Since lines of 
eurrent-flow converge into food 
conducting ore bodies, it follows 
that equipotentials tend to curve 
away from and around the ore 
body, both underground and on 
the earth’s surface (Fig. 2). It is 
naturally Wi ergo to detect by 
such methods those ores like zinc 
blende, the conductivity of which 
is almost identical with that of the surrounding 
rook. Nor is it possible to declare whether the 
indication is due to a worthless or to a paying 
vein. 

Instead of two parallel wires, a large loop of well- 
p ee 
earth and an alternating current from a 500- 
cycle generator passed around the loop. This 
current will cause an electromotive forge and 
resulting current around the ore body. A ooil 
near the surface of the earth will be stimulated by 
induction, and again detection can be made by 
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tripod with turning tn axtmuth. , and the telephones 
EEEREN beirategi mea ODDO M Ut M cient Mea Mine, 





head an aaa and amplifier (Fig. 3). Direction, 
magni , and phase of this induced current can 
all be investigated, and the scientific problem is 
one of some complexity and great interest. "Lund. 
berg and Bieler, for example, use detection methods 
which are quite different in actuality though 
apparently the same to a superficial observer. 
One com magnitude, the other, balancing 
phase difference, compares horizontal componente 
with the vertical. 

The Radiore Company uses a vertical loop of 
many turns to which is led alternating current of 
high or radio frequency (10,000 metres wave- 
ione) The ore body is stimulated by induction 
rather than by radiation, and the effect is again 
detected by a loop, tuned to resonance, with 
amplifier and head telephones. The penetration 
to some oe into the earth and the emergence 
from that de of the excited radiation presenta 
some interesting and important physical problems 
awaiting further investigation. . Appleton sug- 
gested to the writer the possibility of produci 
repeated maxima and minima in the coil by grad 
change of wave-length in the loop, so that & vein 
or sheet of conducting ore body might have its 
depth determined by & method quite analogous to 
that by which he has found the height of the 
Heaviside layer far over our heads, which renders 
radio telegraphy or telephony effeotive by re- 
flection and refraction. e difficulty arises, how- 


ever, that in ore-prospecting short radio waves 





Large 


must then be used, and such waves do not travel 
far into the earth. 

Investigations of these and allied problems over 
a known ore body or “proving ground’ may well 
fall within the scope of government - assisted 
research. Thus, last summer the United States 
Bureau of Mines had a working near the 
Caribou Mine, 10,000 feet up in the Central Rookies 
in Colorado. This consisted of Dr. C. A. 
Heiland, of the School of , Boulder, Colorado ; 
Dr. D. A. Keys, of MoGill University ; and the 
present writer. Satisfactory and concordant results 
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were obtained with magnetio and diverse electrical 
methods, and a new scheme was also evolved 
which was quite effective in the dry region of the 
Rockies, but disappointing amid swampy districte 
when tested in Northern Quebec. Indeed methods 
peat Seer oie local conditions, aadal 

in one et is & poor policy. The reports 
o this expedition wil to waklabed this yon be 


the Bureau of Mines, Washington, following a 





brief summary, already published, of the elementary 
principles involved (Technical Paper 420). 
Extensi riments both in the laboratory 


four years by Dr. Max Maso 
University of Chicago. Hi 
the Mining and Metallurgical Engineers 

rmted, and can be obtained from the 
Physical loration Corporation, 111 Broadway, 
New York City. This is a valuable report which 
indicates the scope and possibilities of geophysical 
methods. 

Let us revert to oil hunti The sound work 
done in south-west Persia with the Eötvös torsion 
balanoe has been get forth clearly in Appendix 12 of 
the “Summary of Progress of the rcg cm Survey 
of Great Britain for 1926” (London: H.M. Stationery 
Office). In Texas and Mexico, although abundant 
work has been carried out by the great oil com- 
panies of America, yet all this information, whether 
obtained ‘by gravitational or seismic methods, at 
great cost to these companies, is retained as 
confidential, and they do not publish the methods 
employed or the results obtained. 

e Edtvds balance consiste of two small heavy 
gold balls at the ends of & light aluminium bar 
ded by a platino-iridium wire. If the 

alle was at the same level and if the earth were 
a uniform sphere at rest, the arrangement would 
be astatic. Actually, however, such a torsion 
balance, truly of the Henry Cavendish , tends 
to set itself along the direction of maximum or 
minimum curvature of the irregular level or equi- 
potential surface at the place under investigation, 
and we can find g(l E, CTR), the horizontal 
direction tendency (H.D.T.) m magnitude and 
direction. and R, are the minimum and 
maximum radii of curvature of the ‘ level’ surface. 
The torque tends to set the beam along the ridge 
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of an anticline and across the valley of a syncline. 
Edtvée, however, hung one ball about sixty oenti- 
metres below the other and thus determined also 
the direction and magnitude of the gradient of 
gravitation, which is the change of numerical value 
of g per horizontal unit distance. The vertical 
ient of gravity does not here concern us at all. 
theory of the torsion balance is often obecured 
by double partial differentials which alarm the 
unaccustomed reader, whereas the problem is one 
of ordinary statics with a slight admixture of 
dynamics and three-dimensional analytical geo- 
metry. The truly al&rming feature of the work 
is the correction for altitude and latitude and for 
terrain and topographical features. In man 
cases, however, comparative values of the H.D.T. 
and of the horizontal ient of gravity are all 
that are required rx e determination of some 
local problems in ogy or mining. 
In seismic ke. anali charges of high ex- 
pane are used to obtain reflection of the shook 
m faults or discontinuous strata. In these 
cases the time to the seismograph by the direct 
route is comparable to the time by the reflected 
route, and the record is therefore hard to interpret 
(Fig. 4). It will be noted that this plan resembles 
quite closely the methods now available of deter- 


ing the depth of the ocean by.echo methods. 
Mash larger scale work is used in the Gulf region. 


There large o of 150 Ib. of T.N.T. are ex- 
ploded and timed by radio signal. The velocity 
of the shock is governed by the elasticity and by 


the density of the medium. 
little with depth, but the elasticity increases with 








. 
4 


Bir TA an observer at Sis aed ane, S (diagram D) 
creases 


the pressure, and the pressure with the depth, 
perhaps in a linear relation. Hence the first 
shock signal which travels a few miles and reaches 
the ing seism h is that compressional 
wave which has sine d der down & few thousand 
feet into the earth and ce a after ita curved 
and concave path (Fig. 5). & salt dome inter- 
venes, there is yet hi d peed and by numerous 
shocks and measurements the size and shape of the 
salt dome may be determined; the site purchased, 
K2 


varies but > 
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and the hunt for oil, now aided by torsion balance 
work, pursued. If success follows, there is avoided 
. that scramble for the oil fleld which has so often 


in the past involved logs due to and wasteful 
boring and pumping, and violent fluctuations in 
supply and cost. 


[Maros 10, 1928 
To sum up: geophysical methods wisely used 
can be helpful and profitable. If the ilities 


are over-stated or improper claims made, there 
wil be a lack of confidence re that ad- 
vancement which careful development should 
achieve. 


News and Views. 


Tum discovery in the United States in 1922 by T. 
Midgley that lead tetra ethyl has a remarkable action 
in delaying detonation or ‘knocking’ in the internal 
combustion engine when added to petrol in mmute 
amounts, has brought this organo-metalho derivative 
from the obscurity in which it had remained since 
ib was first prepared and described in Great Britein 
by Buckton nearly seventy years ago (Phü. Trans., 

149, 481) to be an important article of commerce. 
It is an oily colourless liquid, density 1-66; of 
boiling point above 200? C., with decomposition. It 
posseases toxic properties which are specific in 
character and differ from ordinary lead poisoning 
in that the first symptoms are msomnia and fall in 
blood preasure. The oil is slightly volatile and can 
be absorbed through the skin. Attention has been 
directed recently by eminent chemista to these poison 
dangers which might occur with the indiscriminate 
use of petrol containing small amounts of lead tetra 
ethyl, and on Feb. 29 m the House of Lords it was 
announced that an Interdepartmental Committee is 
to be appointed forthwith consisting of representa- 
tives of the Ministry of Health, the Home Office, and 
the Medical Research Council, to investigate the 
poison hazard associated with the sale of ethyl petrol 
in Great Britain. 

Iw 1924, at an experimental plant in New Jersey, 
where the manufacture of pure lead tetra ethyl was 
being carried out, & number of serious poison cases 
occurred, and the newspaper publicity which followed 
led to & voluntery suspension of the sale of ethyl 
petrol in the United States until the poison hazard 
had been investigated by the Surgeon-General of the 
U.8.-Public Health Service. It was recognised that 
the manufacture and handling of lead tetra ethyl is 
attended with danger if not done with proper pre- 
cautions, but the debatable pointe were the harards 
to retail distributers, garage employees, and the 
individual users of ethyl petrol m which the lead 
compound iw diluted by about one part in 1800. 
After elaborate and careful investigations, it was 
concluded by the Surgeon-General that no poison 
hazard could be traced to the use of ethyl petrol, 
and the manufacture of lead tetra ethyl waa resumed 
on June 1, 1926. Researches in the direction of 
finding other substances of a non-poisonous character 
and equally as efficacious as lead tetra ethyl, have up 
to the present been without success, although iron 
carbonyl is used to some extent in Germany, so that 
unless a grave and well-established hazard existe, the 
abandonment of the use of lead tetra ethyl does not 
appear to be justified. 

Ix is, perhaps, little appreciated in Great Britain 
that the present low price of sugar has placed Britash 
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Colonies which supply us with this commodity in a 
distinctly precarious position ; and it is not generally 
recognised how vital a matter Imperial preference 
is to some of the British Weet Indies, Mauritius, 
Demerara, and Fiji. There are two main factors con- 
cerned, one economic and one scientific; and the 
latter is the general low level of research work in our 
cane plantations. The almost universal aim in pro- 
greasive cane-sugar countries is to induoe the plant to 
produce more tons of sugar to the acre; for this 
purpose men versed in scientiflo methods have been 
enlisted. It must be confessed, however, that the 


‘British Colonies are very much behindhand in this 


respeqt. A short article in the current issue of the 
International Sugar Journal, under the heading 
“ Boientifio Work in the Plantations,” deals with this 
matter, using as & text the actjon of the Oahu Plan- 
tation Company in the Hawaiian Islands, when faced 
with the serious situation oaused by the trade slump 
following the boom year of 1920. In January 1921 
this company founded a “‘ Department of Agricultural 
Research and Control,” and the resulta thus far 
obtained by its scientific offloere on one single pro- 
gramme of work, namely, the proper feeding of the 
cane with artificials, are briefly summarised. Aston- 
ishing succeas has attended the application of scientific 
research to the flelds for this purpose; and it is 
claimed’ that if in the factory a piece of machinery 
were invented giving equal financial resulta, it could 
be capitalised at one million dollars. So it would seem 
thet such an investment in research is a paymg 
proposition. 

Tum quarterly report of the Empire Cotton Growing 
Corporation, issued on Feb. 9, clearly indicates the 
extent to which this body is involved in the present 
serious oriaig in the Lancashire cotton industry. The 
purpose of the Corporation was described and dis- 
cussed in our issue of Nov. 5, p. 645. Briefly, ite 
income is, in the maim, obtained from a levy of 6d. 
per bale of cotton entering England ; and ite aim is 
to enable British buyers to control this raw material, 
by increasing the amount grown within the Empire. 
The Act legalising the levy expires in July next, and 
representative bodies have been sounded as to the 
attitude hkely to be taken up by the trade when the 
question comes before Parliament durmg the present 
session. The result of this inquiry appears to be that, 
while fully appreciating the work that the Corpora- 
tion has been able to accomplish, it is unlikely that 
the spinners will agree to the continuance of the levy, 
at any rate at the present figure. 

Tue position of the cotton industry has, indeed, 
become so precarious that drastic retrenchment in 
every possible direction has become a vital necessity, 


* 
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and, as 18 go often the case, the reduction of research 
is considered a possible economy. The only hope is 
that the industry will consent to a reduced levy. If 
this is denied, the Corporation may have to close 
down—~s contingency not only adverse to Lancashire, 
but also to most of the cotton growing dependencies 
of Great Britain. Lord Derby, in presenting the 
report of the executive committee, directed attention 
to some of the progress which has recently bean made, 
and issued & powerful appeal to the Lancashire cotton 
trade to support the freah Bull about to be mtroduced. 
The work of the Corporation is both economio and 
scientific; and one instance of marked acientific 
success 18 the result of plant-breeding work, which has 
cleared away the main hindranoe to cotton growing in 
the important cotton tract of the Union of South 
Africa. 


Tam committee appointed on Jan. 18 by the 
conferenoe of Thames riverside authorities in con- 
nexion with the floods in the London aree of Jan. 
6-7, presented on Feb 29 a unanimous and authori- 
tative report. A technical sub-committee,’ which 
examined the hydrographic; meteorological, and 
hydre&ulie questions mvolved, reported that on the 
information at present available, more could not be 
said in explanation of the tide of Jan. 6-7 than 
that it was due to & combination of a spring tide, 
not in iteelf exceptionable, the raising of the water in 
the estuary by the meteorological conditions of the 
North Sea, and by flood waters from the upper 
Thames. On the question of future probabilities, 16 
was reported that the whole subject of tides in the 
Thames requires further expert investigation, and it 
is recommended that this mvestigation should be 
undertaken by the Tidal Institute of the University 
of Liverpool, in co-operation with the Hydrographic 
Department of the Admiralty and the Meteorological 
Office. A scheme of warnings of the possibility of 
storm-floods was drawn up and recommended by the 
committee, subject to any improvementa which the 
report of the special investigation on tides may 
suggest. The main pointe of this scheme are the 
following: (1) Publio announcement to be made by 
the Meteorological Office, after consultation with the 
Port of London Authority, should climatic and tidal 
conditions be such that exceptionally high tides may 
be expected. This is an initial precaution. (2) 
Special watch to be kept at Southend, and, should 
the tide reach a specified high point, warning to be 
given to the appropnate authonties. (3) Watoh 
then to be kept at selected points, and public warning 
to be given in the locality if the water reaches danger 
level, the London County Council to specify the 
danger level at each point and the locality to be 
warned. 


Muona interestmg historical information on exoep- 
tional high waters in the Thames ıs set out m the 
Committee's report, and it is concluded that on the 
basis of records alone, there was no reason to expect 
& tide of the magnitude of that of Jan. 6—7. 8o 
exceptional was this recent storm-flood that ita high 
water was eleven inches above the highest previously: 
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recorded, namely, that of Jan. 18, 1881. The 
Committee shows that whereas during the last thirty 
years the yearly average height of high waters at 
Croesness, on the seawards border of London, has 
remamed steady, the correspondmg average at 
Hammersmith has shown a small but continuous 
upward trend. The phenomenon at Hammeramith 
18 probably to be attributed to the dredging and other 
changes which have been made in the bed and sides 
of the river, but the Committee quite properly points 
out that what is important for flood-works 18 not 
average high-water levels, but what may be expected 
m the way of exceptionally high tides. 


LITTLE progress appears to have been made as yet 
in the discovery of principles which will enable 
storm-floods to be forecast from a knowledge of 
meteorological conditions. From noon until mid- 
night on Jan. 6, there was a north-weeterly gale over 
the North See and a westerly gale over the English 
Channel. On the other hand, the flood of Jan. 18, 
1881, was preceded by a south-easterly gale which 
changed to easterly and then to north-easterly. The 
floods which occurred on the eastern shores of the 
North Sea in January 1916 have been studied by 
L. Grosamann, of the Deutsche Seewarte, and by 
D. la Cour, of the Danske Moteorologiske Institut. 
Those which occurred on the coast of Flanders 
during the German occupancy have been studied by 
Bruno Schulz, of the Deuteche Seewarte. More 
progreas has been made in correlating with meteoro- 
logical conditions thoee much smaller but fairly 
steady changes in sea-level which are almost in- 
variably present in addition to the regular tides. 
In recent years important contributions to this sub- 
ject have been made by R. Witting of the Helainfors 
Havsforskningsinstitut for the Baltio and by A. T. 
Doodson of the Liverpool Tidal Institute for British 
waters. It has been shown by the latter that it 1s 
possible at present to forecast about half of these 
non-storm effects, providing that one is supplied with 
& substantially accurate forecast of the distnbution 
of atmospheric pressure. 


Harr a century has been spent by the Institute of 
Chemistry of Great Britain and Ireland in increasingly 
effective service to the community as well as to the 
profession, and the mtention of its members to con- 
tinue vigorously in the same service is apparent. At 
the fiftieth annual general meeting, held on Mar. 1, in 
the unavoidable absence of the premdent, Prof. A. 
Smithells, Mr. E. R. Bolton, vice-president, read the 
presidential addres, in which the importance of the 
continued loyal co-operation of all the members in 
this direction was emphasised. The membership has 
increased during the past year by 202, the roll of 
fellows and associates now totalling 65388. The 
associateship 18 & recognition not only of competence 
but also of personal acceptability ; adherence to tho 
code of professional ethics, moreover, 18 a &ign of a 
definite onentation towards the highest ideals of the 
profesaional man. The determination to keep Creat 
Briten in a leading pomtion in chemical industry, 
evident in recent developments among our greatest 
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manufacturing concerns, has created an unprece- 
dented stir in centres of chemical education; the address 
referred to the desirability of convening & conference 
to consider generally the education of the chemist. 
It has been a function of the Institute to make repre- 
sentations to public suthorities whenever it has 
appeared that there was iiadequate understanding 
of the aims of, or of the responsibility involved in, 
the wo.k carried out by profeasional chemista, and to 
protest when mean conditions of service have been 
offered. The existence of local sections of the Insti- 
tute in the principal centres throughout the country 
has enriched the corporate life of the profession. 
Prof. A. Smithells was re-elected president for the new 
semon. 


Bawa Leran Bara, Arctio explorer, was born 
on Mar. 12, 1828, and the centenary of his birth 
deserves recognition for his disinterested and oour- 
ageous efforts to add to Arctic geography. He 
graduated at Jesis College, Cambridge, attaining a 
high place in the Mathematical Tripos. Proceeding 
to the bar, he was ‘called’ at the Inner Temple in 
1856. He lived a long span, dying in 1913, aged 
eighty-five years. Leigh Smith made in all five 
voyages to the Arotio regions. The first, carried 
through in 1871, in the Samson, was directed to 
exploration north-east of Spitebergen. Two further 
voyages were similarly devoted to the Spitsbergen 
zone. In these he combmed the attainments of a 
scientific observer with the skill of an experienced 
' navigator, whilst, both were coupled with that sense 
of enthusiasm which is indispensable to the pioneer. 
In the winter of 1880, Leigh Smith built a steam 
vessel at Peterhead—the Hira—of 860 tons burden, 
and 128 feet long by 25 feet beam. She had a 
complement of twenty-five, and was intended for a 
summer cruise in the vicinity of Franz-Josef Land. 
Much wes accomplished before disaster overtook the 
expedition. The ira was crushed in the ice on 
Aug. 81, 1881, and sank. The crew built a hut of 
turf and stones and wintered, along with their 
leader, living for the most part on walrus and bears. 
In June following they left in boata, reaching Novaya 
Zemlya, where relief was available. At the anni- 
versary meeting of the Royal Geographical Society 
in 1881, the Patron’s Gold Medal was awarded 
to Leigh Smith on the grounds (announced by Mr. 
C. R. Markham) that he had made important dis- 
ooveriee along the south coast of Franz-Josef Land, 
establishing new starting points for polar research ; 
and for previous geographical work in the Arotic 
regions, all of which had been carried out entirely at 
his own expense and were personally directed. There 
is & portrait of Smith in the National Portrait 
Gallery, by Stephen Pearce.. 


AN interesting glumpee of primitive Europe still 
surviving is afforded by the story of the career and 
death of Samuele Stocchino, quoted from the Corriere 
della Sera by the Times on Feb. 27. Btocchmo was 
the terror of Nuoro, the wildest provmoe of Sardinia, 
&nd is known to have killed eleven men in vendetta 
besides having committed many minor outrages. He 
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was thirty-two years of age, and the son of a brigand 
who was sentenced to twenty years’ penal servitude. 
Btocchino behaved with conspicuous bravery during 
the War, but at its termination took to the mountains 
to carry on his vendettas. He has now been shot by 
the carabinieri after a hunt lasting for eight years. 
He was finally caught in an ambush, and for some time 
his body lay where it fell beneath a tree. His relations, 
belonging to eleven families, all dreased in black, filed 
pest it in procession, each touching the left foot of the 
body in passing, it being the popular belief that by so 
doing the doom overhanging the family was averted. 
Pieces of the brigand’s clothes were distributed to 
serve as amulets. Fmally, the -population of Nuoro 
sprinkled salt-and dry olives on the threshold of the 
‘cursed’ house where the brigand was born as & 
propitiatory mte. The use of-salt as a protection 
against evil influences is interesting. It will perhaps 
be remembered that in a matrimonial case heard a 
year or so ago in Devonshire,.one of the grounds of 
complaint by the husband was that his wife, beleving 
him to have bewitched their child, xo id sprinkled 
salt around his chair. 


Mn. A. J. B. Wace communicates to the Times 
of Feb. 27 an account by Prof. Persson of the excava- 
tions of the Swedish Expedition m Greece at Dendra, 
at the foot of the Myoensen citadel of Midea, in 
Argolis. A cemetery of important rook-out chamber 
tombs has been excavated, two of them being found 
to contain funerary offerings such as are usual in 
better-claas tombe of this type and dating from the 
latter end of the fourteenth century B.O. A third 
tomb was of unusual size and was immediately 
apparent to be out of the common. The entrance 
passage, hewn out of the rock, is 60 ft. long and 6 ft. 
wide. On ita floor, which lies 17 ft. below the surface, 
waa & mass of stones from the wall barring acceas to 
the door, &nd' under this lay a female skeleton, 
accompanied by a long bronze pin, spindle whorl, and 
ornamenta in glass paste once masked with gold leaf, 
which had been left by plunderers of Mycensen 
times. In the chamber under two great stone slabe 
was found a collection of thirty-three bronzes packed 
one within the other, and brilliantly patinated m 
green, blue, and brown. These included six large 
jugs, seven bowls, four tripods, five lampe, & six- 
pronged fish-spear, a sword, two knives, and two 
razors. Several are decorated with delicately en- 
graved flowers or shell-fish, others with geometrical 
patterns. Many of the objecta retain their wooden 
handles. 


Ta find is one of the richest of early bronzes yet 
made in Greece. It has been possible to fit together 
some of the many fragments of limestone on the floor. 
They have proved to be a sacrificial stone, and further 
apparatus of sacrifice, of which other evidence appears 
in traces of smoke on the walls and a quantity of 
charcoal, On the floor was a bronze sword with & 
hilt ornamented with glass beads in hundreds, boars’ 
tusks cut and pierced to sew on & leather helmet, an 
iron stud from & sword hilt, and hundreds of small 

(Contsmusd on p. 893.) 
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Science and History. 

Classics of Modern Science (Copernicus to Pasteur). 
Edited by Prof. William 8. Knickerbocker. 
Pp. xiv +384. (New York and London: Alfred 
A. Knopf, 1927.) 185. net. 

A sss is a great problem facing the study 

and the teaching of history throughout the 
civilised world. On one hand, it is more.and more 
of & commonplace that we must study history, and 
that the historical way of looking at things is 
essential to right action. On the other, there 
remains the greatest divergence as to what sort of 
history should be studied. Nay, more; on the 
subject suggested by this book there is not so much 
divergence as an almost complete severance and 
ignoring of one side by the other in the discussion. 

The editor begins by quoting Du Bois Reymond to 

the effect that ' the history of science is the real 

history of mankind." He cordially accepts that 
statement, and adds that the sooner we realise it 
on & grand scale, the more we shall hasten the 
happiness of mankind. Now, what Du Bois 

Reymond held was that the real history of mankind 

is simply ignored by all those who are generally 

as ‘historians.’ It is not that they 
criticise or oppose it “in ita place, but they say 
that it if not their business; it is not what they 
mean by history. 

This is the extraordinary, position, and as it is 
impossible to believe that such a misunderstanding 
or divorce between two connected aspects of human 
thought can be permanent, one welcomes any 
modest and practicable attempt to make a bridge. 
This book is distinotly of the bridge-building kind. 
It is compiled by & professor of English in the 
University of the South, U.S.A. It consists of 
typical extracts chosen from the writings of thirty- 
six men of science from Copernicus onwards, and 
the preface ends by commending science as one of 
other efforts towards “ bettering man’s estate.” 
The author holds that for English courses, where 
emphasis is laid on ideas as inspiration in writing, 
men of science, being necessarily olear thinkers, 
have provided excellent illustrations of straight- 
forward and coherent writing. 


From this point of view, the book, so far as we 
know, is unique in English, and deserves special 
attention as a freah approach to the problem from 
which we started. There are two other methods 
now in progrees for bridging the gulf, and it may 
be interesting to put them side by side with this. 
One is that going on within the ranks of men of. 
Boienoe themselves, which found expression a few 
years back in a resolution, and a committee 
appointed by the British Association, aiming at 
including some teaching of the history of acience in 
the last two years of the science course at school. 
The book, compiled by Mr. Whetham and his 
daughter, called “Cambridge Readings in the 
Literature of Science,” and published by the 
Cambridge University Press, would bé useful 
material for students of that kind rather than for 
the English courses which Prof. Knickerbocker has 
in mind. The Cambridge book traces the develop- 
ment of definite subjecte ; the structure of the uni- 
verse, the nature of matter, and the development of 
life are the topics chosen as being of transcending im- 
portance. This plan involves much more detailed 
and technical matter than would be suitable for 
general reading, and the book thus becomes olearly 
one for those pupils who make natural science 
their principal study. It does not help us 
directly to solve the problem of the bifurcation 
in history. 

A third method remains, which is happily 
gaining ground among the writers of history text- 
books. This is to introduce, at the moet telling 
points in the ordinary political narrative, some 
account of the ‘contemporary development of 
thought, especially in the sphere of scientific dis- 
covery. It was, in fact, an anomaly too flagrant to be 
defended, to teach Greek history without Pythagoras 
or Archimedes, the Renaissance without Leonardo 
or Galileo, the modern world without Newton or 
Darwin. If once a few such points de repére can be 
secured, the battle is more than half won. Interest 
once aroused, and the right of place granted, it is 
inevitable that inquiry spreads and teachers and 
taught alike begin to ask what led up to th 
achievements of these great men, and how has the’ 
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work affected later thought, and, more especially, 
the evolution of society. i 

The last point is capital, and the orthodox 
historians are perfectly right in asserting that social 
structure is the proper subject of history. They 
are wrong in ignoring the part which science has 
played in forming it. We, on the side of science, 
shall fail if we do not make clear the growingly 
preponderant róle which science has played in that 
direction. Specialiam on both sides has proved 
the most serious obstacle to a better mutual 
understanding. The political historian is more 
: and more absorbed in the overwhelming mass of his 
documents, and is apt to think that the attempt to 
set up such connexions as we have here in mind is 
illegitimate or at the best premature. . . . It is all 
80 complicated and obscure; we do not know 
enough to ‘ generalise.’ 

What, however, we do know unquestionably, is 
the steady and triumphant progress of science, or 
organised thought, and it is & very proper subject 
of inquiry to consider the effeote of this on the life 
we live as political and social beings. On the other 
hand, the scientist has his own special line of 
research, increasingly narrow as & rule, and is 
content to leave social reactions to ‘ historians’ 
proper. i . 

Hence the fatal gap which must be bridged, if 
science as a social and intellectual force, and history 
as a synthetic record of man’s evolution, is ever 
to be realised. It will be clear from the examples 
given that the goal must be slowly and variously 
approached. But in the pioneer stage of any 
undertaking a special welcome is due to those who 
have the same vision of the goal, who wish to follow 
the same path as ourselves and actually begin to 
blaze a track through the jungle. For that we 
thank Prof. Knickerbocker, and wish his book 
BUOOGBB. F. 8. MARVIN. 








Watt: the Man and his Engine. 
James Wat and the Steam Engine: the Memorial 
Volume prepared for the Committes of the Watt 
Centenary Commemoration at Birmingham, 1918. 
By H. W. Dickinson and Rhys Jenkins. Pp. 
Ivi + 415 +105 plates. (Oxford: Clarendon 
Press ; London: Oxford University Press, 1927.) 

635. net. . ! 

AMES WATT died on Aug. 19, 1819, and to 
commemorate the centenary of his death 
engrgetio steps were taken in Birmingham. I6 was 
home Vlt acetone funds might be collected to 
arcot & Watt Memorial Hall in Birmingham, to 
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found & ‘ Watt Chair’ in engineering at the Uni- 
versity of Birmingham, and to publish a memorial 
volume. Commemoration proceedings lasting for 


several days were successfully held in Birmingham | 


in September, but the sum collected fell far short 


of the amount aimed at. Finally, it was decided | 


to found a ‘ James Watt Fellowship ’ in engineering, 
and for this purpose a sum of £5000 was handed 
over to the University of Birmingham. A portion 
of the remainder was used for this memorial volume, 
and the balance is in trust until such time that it 
may be used towards the objects for which it was 
originally subscribed. Urgent as is the need for a 
hall and buildings devoted to engineering and 
kindred sciences in Birmingham, it may be said 
that the volume under review is probably the fittest 
memorial to the great engineer. 

A life of Watt was, apart from the centenary, 
long overdue. It is more than sixty years since 
Dr. Smiles wrote “ The Lives of Boulton and Watt” 
in & popular style, and it was in 1854 that Muir- 
head published his work on “ The Origin and Pro- 
gress of the Mechanical Inventions of James Watt,” 
dealing largely with letters and patent specifica- 
tions. These are the only previous comprehensive 
works on the subject, although there have been 
numerous amaller popular books and papers dealing 
with some particular phase or side of the engineer’s 
life. 

The Committee was fortunate in obtaining for 
the memorial volume Mr. H. W. Dickinson and 
Mr. Rhys Jenkins. It had at hand & very great 
number of records, letters, and drawings, and the 
examination and selection of these in itaelf has 
been & great task. The three chief sources of 
information on the subject have been the Boulton 
papers, now in the Assay Office at Birmingham, 
the papers relating to Watt belonging to Major 
J. M. Gibson Watt—the present representative of 
the family, and kept at his seat at Doldowlod, 
Radnorshire—and the Boulton and Watt collection 
in the hands of the City of Birmingham. The 
numerous footnotes in the ‘volume, and the many 
reproductions of original drawings, make one realise 
what a mass of information has fortunately been 
preserved having a direct bearing on the steady 
growth of the greatest implement which has helped 
forward the civilisation of the world. We share 
with the authors their regret that the volume 
finishes with the retirement of Watt from active 
business in 1800, but it is a matter of congratula- 
tiofi that one ia now able to follow even so far the 
progress of the man and of his work. _ 

The book is divided into these two sections, the 
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“Watt | the authors’ researches have not thrown 


first and much smaller one dealing with 
the Man,” while the much larger portion is devoted 
to “ Watt and the Steam Engine." 

The first portion is a very human document, and 
places before one & vivid picture of Watt in his 
younger: days; and although, as stated, he was 
shy, modest, and unassuming, yet he was capable 
of attracting the friendship of men of position in 
the scientific world much higher than he then 
occupied. This trait in his character, in spite af 
the fact that later in life he became apparently 
less amiable, seems to have remained with him to 
his great advantege throughout his life. What 
must be fully appreciated is the fact that Watt 
was never apparently strong in health, and the 
arduous work he did in London in 1755-86 probably 
further weakened him. On his return to Glasgow 
‘he was fortunate in the circle to which he was 
admitted, including as it did so many eminent 
scientific men, several of whom were to remain his 

iends for many years. Perhaps it is due to the 

ry of his watching the kettle, but many will be 
when it is shown that he was twenty-nine 
years of age before the idea of a separate condenser, 
rightly said to be the greatest single improvement 
ever made in the steam engine, came to him. Two 
years after this he became a land surveyor, about 
ihe same time making the acquaintance of Dr. 
Roebuck, of Carron Works, and the following year 
meeting Matthew Boulton in Birmingham. It was 
the help and acquaintance of these two men that 
supplied what Watt lacked. Perhaps it was the 
financial difficulties that the former found himself 
in that even helped matters forward, for Watt and 
the engine he had built at Kinneil were transferred 
to Birmingham in 1773-74, and progress from this 
time was slow, it is true, but steady and ever 
growing under the guiding hand, encouragement, 
and advice of Boulton. The progress of the world 
would probably have been delayed had Watt found 
remunerative employment as a surveyor, or had 
he accepted appointments offered him in Russia 
shortly before this time. 

The partnership with Boulton and the twenty- 
flve years’ life given to his patent extended from 
1775 to 1800, and this period covers the connexion 
Watt had with the development of his engine and 
ite details. In spite of the strenuous and anxious 

“time he so often had, which his letters so 
clearly show, he still was able to take interest in 
other work. It was, in fact, during this time 
that he brought out the copying press, was in- 
terested in bleaching by chlorine, and investi- 
gated the composition of water. On the latter 
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any 
additional light. 

The help Watt received from Boulton is ever in . 
evidence, and, aa the authors point out, Boulton in 
writing in 1769 to him, said, “T do not intend 
turning engineer,” but his sound practical advice 
on engineering points was often of the greatest 
assistance to the inventor, and one can only regret 
that Watt in 1788 did not give, apparently, the 
financial assistance Boulton then required and 
would have liked to have received. 

The chapter on Watt’s life in retirement is short, 
but renews the regret one has that the efforts 
made to purchase for the nation his house at 
Heathfield were unsuccessful. One cannot, how- 
ever, but be grateful that the room which was his 
workshop has been removed in ite entirety to the 
Science Museum, South Kensington, and that it 
is under the care of one of the authors of this 
volume. 3 

The second section of the book is of the greatest 
interest to engineers. It first of all deals in ohrono- 
logical order with the engines built under Watt’s 
patent. Later it is shown that very little of the 
actual work was done at Soho in early days ; it 
was not until 1795, indeed, that any castings were 
made at the new foundry. The procedure was for 
drawings to be made by Watt, and the various 
parte to be made in different localities, and the whole 
erected on the final site. Watt produced these 
drawings during nearly the whole of the time under 
review at his house at Harper’s Hill, less than half 
& mile from Birmingham Town Hall. A very large 
number of these plans is reproduced, and with 
the copies of original drawings of details will be 
studied with interest by all who are attracted by 
the history of the development of the steam engine. 

The developments of the various parts of the 
engine are dealt with in great detail. Thess show 
that although it is said with truth that Watt, after 
his patent, * made. no change in principle, no im- 
provements in the direction of securing increased 
economy of steam,” yet he was ever working on per- 
fecting these details and supplying other improve- 
mente of working. These, which are fully dealt 
with, and of which the construction is shown, in- 
clude the valve and ita gear, parallel motion, the 
governor, the indicator, etc. It seems somewhat 
strange that more attention was not given to the 
efficiency of the boiler, for at first, in Cornwall 
where most business was done, payment was & 
the rate of one-third of the saving made in 
consumption over that used by the old atmospheri 
engine. If more had been done in this direatio 
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Watt might have overcome his dislike for greater 
pressures, 

The question of the application of the crank to 
Watt’s engine is considered at some length, and 
the steps he took in devising methods of producing 
means of avoiding it for ‘ rotative’ engines is also 
dealt with comprehensively. It is interesting to 
note that in the four years after ‘ Piokard's ' patent 
had run out, in 1792, only six engines with cranks 
were built by Boulton and Watt, the others being 
still fitted with the sun and planet motion. Watt 
was naturally dependent largely on his staff. Mur- 
dock, both as a oraftaman and inventor, is well 
known, but interesting notes are included on 
Southern and others not so well known, and on 
certain engineers who were engaged in different 
directions. One would have thought that Rennie 
would have been included in the former list. The 
“ Directions for erecting and working the newly in- 
vented steam engine,” issued in 1779, are given in full. 

The book is well produced, but ite size, which is 
unavoidable, makes it one for the table rather than 
for the hand. 


The Plague in Shakespeare’s Time. 

- The Plague in Shakespeare's London. By F. P. 
Wilson. Pp. xii+228+16 plates. (Oxford: 
Clarendon Prees; London: Oxford University 
Press, 1927.) 128. 6d. net. ; 


work aims at narrating in detail the history 

of the plague in London in the early part of 

the seventeenth century. Itis based on materials 

supplied by contemporary books and documenta. 

The story opens with a brief account of our modern 

knowledge of plague, and contraste this with the 

many and fantastic views held in Shakespeare’s 
time of the o&use and cure of the disease. 

Plague haa been & powerful stimulus in bringing 
about social reforms and in developing and shaping 
our ideas and laws on public health. The great 
mortality among the humbler classes during the 
prevalence of the Black Death in 1348-49 oom- 
pelled and initiated reforms which ultimately led 
to the emancipation of the working classes. It was 
the destruction oaused by plague which stirred the 
Government of the day to draw up and enforce 
orders to stay the disease. A very interesting 
account of tho rise and development of the plague 
orders from their inception in 1618 is detailed in the 
7 Sud chapter of this book. 

Among the pormanent officials who were re- 

ponsible for the control of plague epidemics, the 


runt of the wqrk. tall Won, Who constables. They 


had to report the true number of persons who died 
of the disease; they had to shut up and mark 
infected houses and arrest ' wandering beggars and 
idle persons.” If they neglected their duties they 
were severely punished ; at the same time they were 
in great danger of contracting infection. The 
places of casualties were quickly filled by deputies, 
since acceptance of the post was compulsory, re- 
calcitrant citizens being brought before the Lord 
Mayor and duly punished. 

When plague became epidemic certain temporary 
officiala were appointed. For example, in 1583 
each alderman was required to choose monthly two 
substantial and discreet citizens to be surveyors in 
each parish. But in May 1609 and afterwards, 
examiners were appointed for two months, and 
those who refused were imprisoned “ until they 
shall conform themselves accordingly." The duties 
of the examiners were to take care that all orders 
were duly observed; they had to look for infected 
houses and to appoint and supervise the warders, 
searchers, and other minor plague officials. 

The sanitation of London in Shakespeare's time 
was very primitive. It closely resembled that of ™ 
an eastern city of to-day. The most potent factors 
in causing the plague were the great overcrowding, | 
and the character of the houses. For example, a 
proclamation of Sept. 16, 1603, complained of the 
crowding of dissolute and idle persons in amall and 
narrow rooms, and ordered all houses infested with 
multitudes of dwellers to be razed to the ground 
and not to be rebuilt. All attempts, however, to 
check the growth of London were in vain, and, far 
from remedying the evils, led to groes overcrowding 
and the erection of mean hovela in holes and corners 
of the city and suburbs. ue 

Another potent oause of the trouble waa the foul 
condition of the streets. The duty of cleansing 
the streets devolved mainly upon householders, 
but partly also upon scavengers and rakers. In 
Shakespeare's time two scavengers were appointed 
to each parish and held office fora year. Like the 
constables, they gave their services willingly or 
unwillingly for nothing. Their office was not 
menial; they were citizens and householders, men 
of some importance in the pariah, civic dignitaries. 
They did not olean the streeta themselves, but were 
responsible for the rakers who did. The work does 
not seam to have been done efficiently, for sensitive 
persons complained of the dunghills which pestered 
narrow lanes and alleys. The pudding wives and 
tripe wives were accustomed to throw into the 
channels, paunches, guts, and entrails, and also the 
water in which these were boiled. 
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Citizens were incredibly careless in disposing of 
carcasses. In 1578 it was found necessary to forbid 
them to throw out of doors any dead dogs, cata, 
whelps, or kitlings. In 1625 carcasses of horses, 
dogs, and cata lay rotting in Moorfields, Finsbury 
Fields, and elsewhere about the City. No wonder, 
then, that the streets of Elizabethan and Jacobean 
London were thronged with dogs. Many parishes 
supported a dog-killer of their own. We are quite 
prepared to accept, therefore, 'Defoe's estimate that 
forty thousand dogs were killed during the plague 
of 1665. x 

In such circumstances, rate, whether dead or alive, 
attracted minor attention, even as they do in an 
eastern city to-day. There were, however, we are 
told, many rateatchers in Elizabethan London who, 
according to Richard Deering’s ‘‘ Madrigal of London 
Cries,” shouted in the streets, “Rats or Mice. Ha’ ye 
any rate, mice, pole cats, or weasles 1" Or“ Ha’ ye 
any old sows sick of the measles 1 I can kill them, 
and I oan kill moles, and I oan kill vermin that 
creepeth up and creepeth down and peepeth into 
holes." 

The pioture of an eastern city to-day is completed 
when we learn that London was “a City of kites 
and crows.” In these days in England kites and 
ravens were protected birds, because they were such 
excellent scavengers. Kites were so bold in London, 
it is gaid, that they snatched bread out of the hands 
of children while they were eating it on the streeta. 

What a reformation has been effected in our 
habite since these days. In this process we have 
expelled from our cities not only the kite, the carrion 
crow, and the black rat, but also with them the 
plague, relapsing fever, cholera, dysentery, and other 
diseases, now often called tropical diseases, but in 
truth diseases peculiar to a primitive state of social 
and economic development. 

Muoh might be said about segregation as that 
measure is revealed in this carefully compiled work, 
but space forbids this. Nevertheless, a passing 
reference must be made to the Pest House, an 
illustration of which is reproduced on p. 82. A 
reprint of a map published in 1082 shows the 
situation of this building. The site, Mr. Wilson 
states, is a little north of the existing buildings of 
the French Protestant Hospital, a few hundred 
yards up Bath Street on the left-hand side as one 
walks from Old Street. 

Not the least valuable parte of this book are the 
last chapters, which give a detailed account of the 
progress of the plague in London from 1603 to 1625. 
This account is enlivened by sundry references to 
contemporary history, and is illustrated by excellent 
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reproductions of some of the original Bills of 
Mortality. 

These chapters are followed by notes on a number 
of matters referred to in the text. Then follows an 
Appendix divided into two parte. Part I. deals 
with the Bills of Mortality of the sixteenth and early 
seventeenth centuries, the machinery which pro- 
duced them, and an estimate of their trustworthiness. 
Part II. is concerned with an estimate of the popu- 
lation of London in the eanly seventeenth century. 

Readers will find this book not only interesting 
but also a valuable work of reference to original 
documents which have a bearing on the plague in 
Shakespeare’s time. The author and the publishers 
alike are to be congratulated on the excellence of 
their work. 








Education in Hygiene. 

(1) Healthy Growth : a Study of the Relation between 
the Mental and Physical Development of Adolescent 
Boys 1n a Public Day School. By Dr. Alfred A. 
Mumford. (Oxford Medical Publications.) Pp. 
Ixiii +348. (London: Oxford University Press, 
1927.) 168. net. 

(2) Personal Health. By Prof. Emery R. Hayhurst. 
Pp. xi-279. (New York: McGraw-Hill Book 
Co., Inc.; London: McGraw-Hill Publishing 
Co., Ltd., 1927.) ls. net. 

(3) Good Health and Happiness: a New Science of 
Health By J. Ellis Barker. With an Introduc- 
tion by Sir W. Arbuthnot Lane. Pp. 525. 
(London: John Murray, 1927.) 7e. 6d. net. 

(4) Towards Health. By Prof. J. Arthur Thomson. 
Pp. vii-242. (London: Methuen and Co., 
Ltd., 1927.) 7s. 6d. net. 


HE replacement of instinct by reason in the 
ordering of human affairs has not proved an 
unmixed blessing where the health of the individual 
is concerned. Instinct unerringly acta not only for 
the benefit of the individual but algo of the race; 
too often reason is short-sighted, and what recom- 
mends iteelf to reason as convenient and pleasant 
for the moment proves in the long run to contain 
seeds of disaster. For example, the discovery by 
primitive man of the art of cooking was undoubtedly 
an immediate benefit. Many new substances were 
rendered available as foods, and the nutritive quali- 
ties of others multiplied. But the result has been 


| that the mammalian organs evolved to deal ex- 


clusively with raw fibrous material have become to 

a large degree superfluous. Our complicated and 

elongated alimentary canal remains a cumbrous 

and inconvenient heritage. Our teeth, no longer 
K3 
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required for the purpose for which they were 
evolved, have loat their survival value. They have 
consequently lost their resistance to decay, and are 
the most vulnerable of our organs. 

The returns of industrial sickness and the results 
of school medical inspection both reveal an appal- 
ling amount of preventable illness in the population. 
Tt is largely the result of ignorance. For example, 
a school dental service has been introduced, not 
alone as a means to cope with the ravages of dental 
disease in children, but also as & preventive measure. 
But less than half of the parents take advantage of 
it at all, and of the small proportion who do, the 
majority take advantage of ıt too late to save teeth 
which are already decayed. So to the provision 
must be added a propaganda organisation. 

The problem of the hygienist is now to spread 
amongst the population the necessary knowledge 
which all must have to enable them to avoid the 
insidious menaces which are the accompanimenta 
of modern sooial life ‘‘ The people perish for want 
of knowledge." Therefore the ministries and the 
municipalities are concentrating upon health propa- 
ganda and health organisation. To aid the good 
work there 18 a brave outpouring of books, amongst 
which the four we have before us stand out as 
typical examples, each approaching the subjeot 
at a distinot and widely differing angle. 

(1) Dr. Mumford sets out in " Healthy Growth ” 
the untiring and conscientious work which he has 
carried out for many years in observing the growth 
and controlling the health of the boys at the 
Manchester Grammar School. He reviews the 
attempts made to use the mass of statistics which 
he has collected One by one, accepted formula 
were tried and finally discarded in favour of the 
criterion of lime increment. Some consideration of 
the resulte has already appeared in our columns 
(NATURE, May 8, 1926, p. 656). Though convinced 
that there is a definite relation between physical 
and mental growth. Dr. Mumford has experienced 
great difficulty in demonstrating it satisfactorily. 
He now thinks that he 1s able to do so by the use 
of an expression for physique consisting of the 
weight divided by the height multiplied by the 
square of the chest circumference. This he terms 
the ‘buoyancy index,’ JV/(HxC*). Groups of 
advanced scholars compared with groups of 
retarded scholars show positively that better 
buoyancy is associated with high mental perform- 
ance. But when the advanced scholars are com- 
pared amongst themselves, it is found that those 
who obtain the highest marks have the least 
buoyancy. This somewhat anomalous result can 
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| be interpreted only by the assumption that the 
possession of a certain degree of physique is neces- 
sary for superior mental development, but competi- 
tion at our secondary schools is so severe that those 
who excel in examination do so only at the expense 
of their physical development. Should this prove 
on further investigation to be well founded, the 
system of competitive examinations must receive 
& mortal blow. 

“ Healthy Growth ° is by no means an easy 
book to read, but it 1» necessary for all those who 
have to deal with the problems of the adolescent 
youth. In view of what comes later, it is a remark- 
able achievement to have written a treatise on the 
growth of adolescents without one reference to diet 

(2) " Personal Health " is a popular text-book 
written by the professor of hygiene in the Ohio 
State University. It is beautifully produced and 
profusely illustrated. The method followed is to 
take the bodily systems in order and to discuss 
influences which promote and hinder their efficiency. 
It is well done, and the final result is summed up 
m fifteen rules for personal health, which are well 
balanoed, sane, and will be supported by all 
hygienists. 

It is sad to reflect upon the numbers 


* Who have died because they never knew 
These simple little rules and few.” 


Those connected with diet are excellent, and keep 
this much-debated subject in its proper focus. 
They are: Rule 7. Avoid overeating and over- 
weight Rule 8. Get back to Nature in the matter 
of foods you eat. Remember that Nature’s food 
products are grains, vegetables, fruits, nuts, meat, 
milk, eggs, and water. Rule 9. Select your food 
widely from the above; get & certain part fresh 
every day, i.e. not canned or bottled. Drop fads 
and chew well. Do not diet except on medical 
advice. 

Prof. Hayhurst's first rule 18 ‘ Ventilate every 
room you occupy," and his fifteenth is “ Keep 
serene no matter what happens.” 

Unfortunately, all such rules are counsels of per- 
fection and cannot always be followed even when 
known. We were travelling to Cambridge lately 
by rail, and were careful to open the window by 
which we were sitting. Presently a fiery-faced don 
came across from the opposite end of the compart- 
ment and with some emphasis pulled up our 
window. After the air had become sufficiently 
close we ventured, when his attention was dis- 
tracted, to drop the window ever go little. So soon, 
however, as our friend perceived the freshening 
atmosphere, he made an infuriated rush for the 
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window and banged it up again. The net result 
of this deplorable journey was that we had obeyed 
the first rule of health very imperfectly, and the 
last not at all. 

(3) " At the age of forty every man is either a 
fool or a physician." "Therefore the presentation 
of the point of view of the intelligent layman is 
very welcome Mr. Barker, however, proves dis- 
appointing. His thoughts run chiefly on food. He 
makes great play with the comparative mortality 
tables furnished by the Registrar-General. He 
points out that doctors as a class suffer much more 
from digestive and renal diseases than do agri- 
cultural labourers From this he makes the deduc- 
tion that doctors do not understand the principles 
of health, particularly in relation to diet. It has 
not occurred to him that the corollary to this 
deduction is that the agricultural labourer under- 
stands more about health than does the doctor. 

The truth is that the labourer's vocation forces 
him to adopt more or less a healthy mode of life 
while the doctor's condemns him, malgré lui, to an 
unhealthy one. The general practitioner lives a 
life unapproached for stress and hardship. During 
periods of epidemic prevalence he is constantly in 
contact with disease He rarely has time for meals 
and must bolt hia food. His day's work extends 
to twelve or fourteen hours without intermission. 
He cannot afford to take the reat he enjoina upon 
his patients. When he feels his temperature rising, 
he alone must not sucoumb, and therefore dosee 
himself with antipyretics and Stimulants and seta 
out in all weathers to visit the sick. When, dead 
beat, he retires to bed after an exhausting day, it 
is ten to one that he will be called out again into 
the bitter night. Living at this pressure, it is in- 
evitable that digestion and arteries suffer. If Mr. 
Barker took the relative mortality statistics of 
soldiers and civilians, he would very probably find 
that the former die more frequently from bullet 
wounds; his deduction would be that the soldiers 
die because they do not understand fire-arms 

Tf Mr. Barker were right, what would be the 
answer to the question asked by Sir George 
Newman in his latest report: " Why is infantile 
mortality lowest in doctors’ families ? "' 

Mr. Barker gives the ideal regime he himself 
follows, which has restored hts own personal health. 
Here is an extract: '" My breakfast consists of a 
portion of bran porridge, made of equal weights 
of coarse oatmeal and ordinary bran cooked two 
minutes.” 

By all means the book should be read; more 
than half of it consists in interesting quotations 


| 
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from authorities ancient and modern, which make 
it a veritable medical anthology of the vis medicatrix 
Nature But it 15 not wise to attempt to follow 
the advice it contains without first consulting the 
family doctor 

(4) Finally, we have a book from the fluent pen 
of a distinguished biologist. Naturally, it introduces 
a most valuable element into our discussions on 
health. Like all Prof. Arthur Thomson’s books, it 
is written in that flowing, easy, informative atyle 
which makea them such a pleasure to read. He 
does not think it necessary to devote much space 
to food—only 2} pages out of 232. He focuses 
attention bravely upon the problems of heredity, 
of birth-control, of sex education, and other highly 
controversial questions. But his urbanity and 
fairness are auch that he can step even on our 
favourite corns without greatly annoying us. The 
biologist sees the species rather than the individual. 
and reveals the important truth that much which 
is done socially for the weakly individual ts not in 
the interest of the race as a whole. On birth- 
control, Prof. Thomson conducts a gentleman's 
controversy with Prof. Pembrey, but so just ie he 
to his opponent, and so fairly does he atate the 
latter's case, that we leave with the impression 
that upon this topic at least the physiologist is the 
better biologist. i 

The Lady Hygeia must often be at bitter feud 
with her sister the Lady Eugenia. [t is useful to 
be reminded that the hygienist doea not necessarily 
have the last word. 





Animal Biology. 
Animal Biology. By J. B S. Haldane and 


Julian Huxley. (Clarendon Science Series.) 
Pp. xvi + 344. (Oxford: Clarendon Press, 
London: Oxford University Press, 1927) 


10s. net. Cheap edition, 68. Od. net. 


URING the last ten years there have been 
important changes in the biological sciences. 

The classical divisions into which animal biology 
falls are physiology and zoology. In both these 
subjects it is increasingly felt that a wider scope 
is necessary. In physiology this widening process 
is already advanced, as the flourishing condition 
of ita daughter subjects, such as biochemistry, 
testifies. The position of zoology, on the other 
hand, is at present difficult. Modern zoology is 
founded upon the work of Darwin; yet although 
his work primarily depended upon observation of 
the living animal, ita consequence was to make 
zoology drift more and more towards pure morpho- 
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logy. Detailed and comprehensive knowledge of 
animal types and their anatomy has of course 
been vital to zoology, but at the present time the 





pods having been separate for so long, and having 
in all probability evolved striations in their muscle 
quite independently, there is no reason to assume 


sterility of the old methods, which restricted | a prion that we have similar contractile mechan- 
investigation to the comparison of the anatomies | isms in both cases. If we find that the processea 
of dead organisms, is clear. It is not that morpho- ! actually are similar in such cases, it indicates a 
logical methods are unsound, but that the real | remarkable restriction in tho types of physiological 


problem of the living animal is how it lives and how 
it has been evolved, and to study this one must 





mechanism which can be arrived at by proto- 
plasm. The recent work of A. V. Hill and others 


understand not only its morphology but also its ! has shown that certain fundamental processes in 


function. It is not perhaps too much to say that 
such understanding demands a greater knowledge 
of physiology and the principles of physics and 
chemistry than the average zoologist has until 
recently possessed. 

It is essential, then, that the zoologist should study 
function as well as form in the animals he observes. 
How necessary this is can be seen when one con- 
sidera that a Lamellibranch mollusc feeds with 
‘gills’ so called, which have no respiratory 
function, and that its ‘liver’ has yet to be 
shown to possess any function in common with the 
typioal organ of the vertebrate. The lamelli- 
branch liver forms no secretion; it is an organ 
of phagocytic ingestion and of absorption. A 
digestive organ on & plan more different from a 
vertebrate liver is hard to conceive. 

As‘ for physiology, ite intimate relation to 
medicine has resulted in ite restriction almost 
entirely to the study of one single group—the 
vertebrates. Its great recent advances have now 
brought it to the stage whon many fundamental 
generalisations are being made; but the process 
of generalisation is seriously handicapped by Jack 
of knowledge of other types. There has been a 
tendency to consider animals other than verte- 
brates merely as ‘lower animals’ of simpler 
organisation, and with this has come the implica- 
tion that the physiology of these simpler organisms 
would not differ fundamentally from that of the 
vertebrates. The fact that the animal kingdom 
consists of many separate phyla which have 
evolved along differont lines for untold ages has 
not been fully appreciated 

The arthropod has evolved independently of the 
vertebrate and is in its own field just as highly 
developed. We have no reason to suppose that 
this tremendous morphological divergence has not 
been accompanied by as vast a physiological 
divergence. Yet it is common to find m text- 
books a photomicrograph of an insect’s muscle 
illustrating an account of the physiology of striped 
muscle, although almost all such work has been 
done on vertebrates Now vertebrates and arthro- 





contraction do, in fact, appear to be identical in 
the muscles of many different phyla. 

A mechanism of this kind, which appears to 
depend upon a fundamental property of proto- 
plasm, is obviously of far greater importance than 
one which is merely peculiar to a single group, the 
vertebrates, and the fact that several mechanisms 
common to the whole animal kingdom have 
recently been discovered is one of the most im- 
portant steps made in physiology. Such dis- 
coveries simplify the whole problem, and the 
physiology of man himself can be elucidated by the 
study of other organisms of widely different origin. 

It seems necessary, then, that the zoologist in 
his training should learn something of the physio- 
logy of the types he studies, and the physiologist 
should be familiar with the variety of animal 
forms and able to relate their physiological pro- 
ceesea to those of the vertebrate. The question 
is, How is this to be done? The ideal oondition 
is plainly to awaken & broad interest in the 
relations between the various sections of biology 
while the student is still young. Its at this point 
that such & book as “ Animal Biology,” by J. B. S. 
Haldane and J. S. Huxley, will prove extremely 
valuable, for the authors have succeeded admirably 
in co-ordinating the several branches of zoology 
and physiology. 

The book opens with an introductory chapter 
based on the physiology of the frog What know- 
ledge of function the student has is connected 
with his own body, and from man to frog is an 
easy step in the development of ideas regarding 
function in different organisms. It ig much better 
to begin in this way than to enter into a pre- 
liminary discussion of Amaba, protoplasm and 
ite properties, & matter unfamiliar and of extreme 
complexity. 2 

The next chapter gives & general account of 
development based on that of the frog, gameto- 
genesis, Mendelian heredity, evolution, and natural 
selection. The inter-relations of these subjects 
are well expressed, and the explanation, which is 
much helped by the many illustrations, should 
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counteract the tendency to treat each subject as 
Separate. 

There follows a chapter on metabolism and the 
building up of protoplasm. It is & pity this is so 
short, and & brief outline of the chemical nature of 
the proteins, carbohydrates, and fats would easily 
be grasped by the student and would help to give 
him an idea of the molecular basis of protoplasm. 

The next few chapters deal in detail with 
elementary physiology—respirations, functions of 
blood, digestion, excretion, and tbe nervous 
system. The whole book, especially in ite early 
chapters, contains an amazing amount of informa- 
tion in a small space and repays attentive reading 

An interesting chapter on internal environment 
considers the composition of the plasma and the 
function of dissolved substances, endoorime secre- 
tion, and immunity. A clear and interesting ac- 
count is given of the relationship of development 
and regeneration, and the effect on these of en- 
vironmental factors. Chapters x. to xii are very 
good reading in an easy style. The proofs of 
evolution are given, the possible modes of evolu- 
tion criticised, particularly from the point of 
Mendelian heredity and the influence of natural 
selection, and finally the results of evolution dis- 
cussed and compared. One of the most interesting 
features in the book 1s the table of comparative 
sizes of organisms (pp. 276-280). It comes as a 
shook to realise the immense variations in size 
met with in Nature. To choose a few: 


10V x I 8=minimum weight of universe. 


lu xU zweight of earth 

107° =big trees of California 

1071 =sinallest Alter-passing organism. 
io-'* =homoglobin molecule 

10-7 =an electron 


The book is well got up; there is an index and 
glossary of technical terms, and the illustrations 
are numerous and well reproduced The price 
(6%. 6d) seems very reasonable. It is hard to 
find anything to criticise even in details: the 
plasma of land animals is more near to sea-water 
diluted to 4 to 5 times its volume than to 3 times 
(p. 159), and it 18 scarcely true to unply (p. 172) 
that any severed piece of a Protozoon oan regenerate 
the whole organism, since regeneration in Pro- 
tozo& depends absolutely on the presence of nuclear 
material in the segment. 

To sum up, the book is an excellent one, and could 
be advantageously read by the advanced worker as 
well as the student. One feels, however, that at 
the present time it will be of more value to the 
university student than to schoolboys under 161, 
for whom it is apparently intended. The book is 


i a eA ia ARE gc ron A a UE 


certainly not beyond the grasp of an intelligent 
boy, but there are so far few schools where the 
general scientific education would be sufficiently 
advanced at that age for such a book to be fully 
appreciated. One hopes that soon it will be 
otherwise. C. F. A. P. 





Science and Psycho-Pathology. 
Psychopathology: its Development and iis Place in 
Medicine. By Dr Bernard Hart. Pp vi 150. 
(Cambridge: At the University Press, 1927) 
78. 6d. net. 


T 18 a fortunate ciroumstanoe that works of a 
strictly technical character in which no con- 
cession 18 made to easy understanding prove some- 
times to have interest and value for a cirele far 
wider than that to which they are primarily 
directed This book is addressed to a medical 
audience, its point of view is that of an adept in a 
special branch of medicine, and it keeps to its theme 
with uncompromising closeness Nevertheless, 
through a happy combination of ite subject with its 
author’s philosophic temper and expository skull, it 
is a work that anyone interested in the general field 
of acience may be advised with confidence to read. 
The book is made up of three parts. The second 
and third parts are entitled respectively ‘ The 
Psychology of Rumour” and ‘‘ The Methods of 
Psycho-therapy,” and are comparatively short 
essays. The latter is of chiefly technical interest ; 
the former is an examination of the psychological 
nature of testimony, a theme admirably suited to 
the easy lucidity and firmness of touch that are 
characteristic of Dr. Hart’s writing 
The greater part of the book is ocoupied by three 
lectures on the development of psycho-pathology 
and its place in medicine. These were the Goul- 
stonian lectures delivered before the Royal College 
of Physicians of London, and are thoroughly worthy 
of their author and of the oconsion of their delivery 
In these lectures there 1s given a comprehensive and 
judiciously compressed review of the efforts of 
medicine to explain and to treat the common class 
of disorders now universally regarded as of mental 
origin and known as the psychoneuroses. From 
this review there emerges the fact that the only 
system of doctrine which even affects to deal with 
the whole field m a radical and comprehensive way 
18 that which has the rather awkward name of 
psycho-analysis and is the work of Sigmund Freud. 
It is naturally, therefore, to a critioal examination 
of this system that Dr. Hart chiefly directs himself. 
It may be said at onoe that the discussion is the 
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best that has been published on & very thorny topio. 
Dr. Hart is well equipped for his difficult task, he 
has knowledge and independence of mind, and is 
quite free from those defects of advocaoy or detrac- 
tion that have spoilt so much writing on this matter. 
He gives a summary but adequate general account 
of the Freudian system, and examines with especial 
care the claim that is made for it of being in strict 
accord with the methods of science. It may 
perhaps be well here very briefly to remind the 
reader that the work of Freud in psychology falls 
naturally into three broadly distinct divisions—a 
somewhat arbitrary separation that makes con- 
sideration of the great bulk af the material rather 
less difficult In the firat place comes the work 
on the elementary mechanisms of the mind by 
which were elucidated such processes as conflict, 
repression, and the effects a repressed system is 
capable of producing This work is uniformly 
guided by the principle that mental events are 
determined hy the relation of cause and effect as 
rigidly as are physical It is already very widely 
accepted and has had a great influence on 
psychology in general Secondly, there is the evolu- 
tion of a comprehensive theory of the mind which 
assigns a practically complete primacy in power 
and significance to the impulse of sex. Thirdly, 
there is the elaboration of a method of examining 
the contents and working of the mind which is at 
once an implement of psychological research and 
a method of treatment for the paychoneuroses. 
This is, of course, the famous method of psycho- 
analysis which has come to give its name also to the 
whole doctrine of Freud. The claim is made for 
this method that it is unique in the access it affords 
to the mind and that it is capable of exact scientific 
use. Upon the justice of this claim the whole 
Freudian system depends. The process of psycho- 
analvsis—to desoribe it very crudely—consists in 
the patient talking about himself and his experi- 
ences under the direction and influence of the 
physician. In this relation the influence of the 
physician must and is admitted to become very 
great. In view of this fact, Dr Hart points out that 
the psychological facts elicited by the physician can 
perhaps no longer be regarded as, so to say, the pure 
facts of observation, but should be looked upon as 
tainted by the physician’s direotion and so no longer 
fit material for the foundation of scientific theory. 
This is his principal criticism of the Freudian 
system, and as it is directed to the validity of the 
method on which the whole is founded, it is plainly 
fundamental. This objection is met from the 
peycho-analytic side by the view that the un- 


conscious processes of the mind of which the 
physician is in search are characteristically re- 
fraotory, and only to be influenced with the greatest 
difficulty. As, however, this feature of the uncon- 
scious is only to be ascertained by the procees of 
psycho-analysis which is itself in question, the 
argument seems only to bring us back to our 
starting-point. 

Of the element in the Freudian system which has 
aroused the sharpest dissent—the sex theory itself 
—Dr. Hart’s discussion is a model of rational and 
open-minded inquiry. He finds no inherent r- 
rationality in the theory, but although he is very 
sparing of a priori considerations m general, he seems 
to feel the difficulty, which perhaps comes moat 
naturally to the biologist, of ascribing an exclusive 
influence in forming the mind to one impulse, and 
denying any influence to all the other impulses of 
the flesh. 

The author discusses shortly the independent 
confirmation of the psycho-analytic doctrine that 
has been sought in therapeutic results, in the study 
of myth, and in that of insanity. In regard to the 
last-named subject, where of course his opinion is 
an. authoritative one, he says that the evidence is 
* perhaps more convincing than in any other field, 
because phenomena can be observed in the speech 
and actions of the insane which are entirely con- 
formable to the principles deduced from the psyoho- 
analytio method, and in which any influencing of 
the patient by the physician is excluded by the 
nature of the case.” 

It has been possible to touch only on some of the 
topies of this invaluable review of the Freudian 
case. Enough has perhaps been said to show 
the exemplary tone in which it 1s written and the 
gratitude Dr Hart has deserved both from the 
critics of Freud and from the disciples of this 
revolutionary genius. Dr. Hart desoribes his 
ultimate attitude as one of benevolent scepticism. 
The cause of psycho-analysis is especially likely to 
benefit by such oriticism as his, for it has had to 
contend with a curious and perhaps unique dis- 
advantage. Jt has given to its advoontes a new 
insight into motives and has enabled them to 
explain and to discount hostile criticism, often 
quite correctly, as essentially conditioned by non- 
rational processes in the critio's mind of whioh he 
has been quite unaware. To possess an infallible 
answer to opponents is not wholly to the advantage 
of a developing body of doctrine. It may be 
inspiriting to the believer, but it tends to weaken 
that anxious search for truth in hostile opinion 
which is the last gift of the acientific spirit. 
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Man's Early Settlements. 


Peasants and. Potters. By Harold Peake and 
Herbert John Fleure. (Ihe Corridors of Time, 
3. Pp. 152. (Oxford: Clarendon Press; 
London: Oxford University Prees, .1927.) 5s. 
net. 

Priests and Kings. By Harold Peake and Herbert 
John Fleure. (The Corridors of Time, 4.) 
Pp. 208. (Oxford: Clarendon Press; London: 
Oxford University Prees, 1927.) 5s. net. 


"[ resulta of anthropological and archmo- 

logical studies constantly need readjustment 
and comparison, and both must occasionally be con- 
trolled by the statements of antiquity. The period 
under review in the present studies presents very 
special difficulties, for on nearly every vital point 
there are almost as many opinions as doctors. 
The subject of the third part of “ The Corridors 
of Time ” is the development of the pastoral and 
the agricultural peoples between about 5000 and 
3500 B.o., and involves a consideration of the 
domestication of animals, a study. of the pre- 
historio period in Babylonia and Elam, of the 
early pre-dynastio age in Egypt, and of the earliest 
remains at Anau in Turkestan and in Crete, with 
& sketch of the anthropologists’ views of the races 
of men involved. The fourth part is devoted to 
an account of the early history of Sumer and 
Akkad and of Egypt, and a description of all those 
settlements which in the authors’ opinion may 
belong to the period 3500-2500 B.o., again with 
& synopsis of the probable migrations of races 
which may conceivably be connected with the 
period discussed. From the Nearer East the 
reader passes to the Mediterranean islands and 
Thessaly, back to Turkestan, thence to the Danube, 
finally to end by the Black Sea. The handy 
volumes form an interesting aperçu of an immense 
period of time over a very large ares, involving 
many different studies. 

The authors are so well aware of the diversity 
of opinions on wide questions that it is unnecessary 
to discuss the many debatable questions. The 
pertinent oriticism is rather that some questions 
are represented as disputed on which competent 
opinion is agreed, while isolated opinions are 
accepted as certain which should rather be pre- 
sented as very questionable. The First Dynasty 
of Ur is placed so early as 3752 B.o., while Ur- 
Nina of Lagash is dated shortly before 3000 B.O., 
& matter of great importanoe for Sumerian chrono- 
logy ; on epigraphical and archsological grounds 
it is impossible, on grounds stated by specialists, 
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to assume a gap of 700 years. Doubt is expressed 
as to whether the principal object of the Egyptian 
mines in Sinai was turquoise or copper; but 
mining engineers have reported with no uncertain 
voice on the matter, and most Egyptologista believe 
that mafkat should be translated ‘ turquoise. On 
the other hand, Dr. Frankfort’s theory of the 
painted pottery of Susa is relied upon as certain, 
perhaps on the principle gus tacet consenti ; but 
M. Pottier’s careful study, together with the ex- 
cavators’ notes, presents another, equally possible, 
view, and no excavator of a Mesopotamian. site 
could argue that the layer of earth between the 
graves called ‘Busa I.’ and the ' Susa II.’ level is 
necessarily due to an abandonment of the site. 

The question of origins, with which the authors 
are primarily concerned, must always be fascinating, 
and the two schools which profeas the dogmas of 
the single or the multiple origin are likely to 
subsist for some time yet. But advances are 
slowly made. It is now generally accepted that 
we have no evidence of & true ‘ neolithic’ age in 
Asia, as the writers correctly remark, though they 
fall into the error of referring to ‘‘ stone age graves 
at Tell el Obeid." Yet another step remains to 
be taken. Apart from the pastoral and agrioultural 
communities, cities existed for trade, which was 
as important in pre-dynastio Egypt and in early 
Sumer as it ever became in later times, for only 
80 can the astonishing wealth of both civilisations 
be explained. Cities like Ur contained a consider- 
able class engaged in industry, and the population 
did not consist solely of ‘‘ Peasants and Potters.” 
Trade is indeed frequently alluded to in these 
volumes, but the hasty and partly incorrect 
statement about the new Indian evidence has not 
allowed of a just consideration being given to two 
vital points: (1) the extent of trade connexions 
and their character; (2) the kind of cultural 
influence exerted in cases such as this, proved 
beyond & doubt. The vagaries of trade, also, 
deserve a closer consideration, and we could wish 
that the doubtful theories about racial connexions 
of dynastio Egyptians and Arabians and Sumerians 
had been omitted in favour of an explanation of 
the manner in which evidence of & trade connexion 
between Sumer and Egypt first appears late in the 
pre-dynastie period and seems to disappear after 
the Third : 

The absorbing interest of this problem leads too 
often to that speculation about the unknown 
which is the bane of &rchsology. As Egypt and 
Mesopotamia gradually become defined and limited 
in their possibilities, North Syria,, Asia Minor, 
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Arabia become the dumping-grounds for theories. 
Yet what littl we do know rarely favours the 
hypotheses. Is it really conceivable that the 
Egyptians were taught the art of making their 
stone vases by men from Arabia? Does a single 
stone vase in the form of a camel prove such a 
theory t What are the latest statements about 
that vase? Or again, did bedouin from the 
Arabian desert invade the plains of Babylonia ? 
Every known invasion by Semitic-speaking peoples 
into Akkad followed the Euphrates valley from at 
least so far north as the Khabur, and none of these 
peoples were nomads straight from the desert. 

The learned authors have undertaken a difficult 
task, and on the whole succeeded in the attempt 
to correlate various subjecta. That their views 
evoke criticiazm is no more than they expect. 
The reader will not fail to appreciate the ability 
with which scattered matter has been collected 
and compressed into a form well caloulated to 
instruct in strange lore. A second edition will 
probably be required; in that case some of the 
bad minor errors, such as Sharain for Shahrain, 
and Azag-Bau (an old, erronsous reading of the 
signs Ku(g]-Bau), some mis-statementa about ex- 
cavations, and some wrong citations of authorities, 
might be corrected. 


Technology of Paints and Varnishes. 


The Industrial and Artistic Technology of Paini and 
Varnish. By Alvah Horton Sabin. Third edi- 
tion, revised, Pp. xi+459+9 plates. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1927.) 25s. net. 

H.E name of Sabin is so closely identified with 
the technology of paint that the reappear- 

ance of this book as a new edition will give a thrill 
of pleasure to most readers. The book is very like 
the earlier edition, preserves the same general form, 
and aims at giving an acoount of the principles 
involved in the manufacture, application, and use 
of paints and varnishes. It is obvious throughout 
that the book bears the impress of the author's own 
personal experiences, and consequently some may 
think that undue importance is laid upon certain 
aspects of the work whilst other sections receive 
inadequate treatment. The author has very wisely 
forestalled criticism in that regard by quoting in 
his preface the amiable maxim of Erasmus, that 

“a reader should sit down to a book as a polite 

diner does to a meal. The entertamer tries to 

satisfy all his guests ; but if it should happen that 
something does not suit this or that person’s taste, 


they politely conceal their feelings and commend 
other dishes, that they may not distress their host." 
The present reviewer entirely subscribes to this 
view of the matter, and in doing so finds a perusal 
of this book not only very pleasant but also 
stimulating to a high degree. 

The first edition, published in 1904, was chiefly 
concerned with the subject of oleo-resinous var- 
nishes ; since then, important developments have 
taken place in varnish-making, partioularly through 
the advent of Chinese tung oil, which has entirely 
changed, and in Sabin’s opinion not always for 
the better, especially in the matter of durability, 
the character of many of the produote of the 
varnish maker’s art. 

In America, where now tung oil trees are being 
grown extensively, the use of this oil has long been 
established as an essential raw material of the 
industry, for it posseeses properties whioh are 
unique &mong the drying oils. In England, tung 
oil has also found ita place in varnish-making 
practice, but the extent of its use here is nothing 
like what it is in America. 

This condition is probably due to several causes 
apart from the innate conservatism of the Enpliah- 
man. In the early days, it was generally regarded 
in England as a kind of substitute for linseed oil, a 
view which working experience ahould soon show 
to be incomplete. It took much time, however, 
for people to realise that the peculiar properties of 
tung oil, namely, ita extraordinary capacity for 
rapid gelation under heat, the water -resisting 
quality of ita films, and the power it has of carrying 
rosin varnishes into a high quality olass of pro- 
duct, made the oil worthy of study on its own 
account. 

Another important point which has & bearing 
upon the subject is the fact that American practice 
is far behind European in the use of heat- 
treated oils. This deficiency has been responsible 
for a readier application in America of special oils 
like tung and perilla. These essentially Eastern 
producta have long been used in the regions of 
their origin and have formed the basis of the 
remarkable Chinese and Japanese and similar 
lacquers. The chapter devoted to this a is 
most interesting and instructive. 

Naturally, one would expect reference to be 
made to nitro-cellulose lacquers, but the treatment 
given is very general and rather short, although 
the author subscribes to the view that the extra- 
ordinary development in these lacquers during the 
last few years has had an influence upon the paint 
and varnish industry, the full effect of which cannot 
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yet be judged. The first use of a pyroxylin lacquer | their day. 


was recorded many years ago. ‘The War brought an 
extraordinary demand for aeroplane dope and left 
& legacy in the shape of enormous plants for the 
manufacture of nitro-cellulose for which there was 
no immediate demand. 

One thing has been achieved by the advent of 
cellulose lacquers, particularly through the agency 
of the enormous solvent industry which has grown 
up alongside: the paint and varnish industry now 
realises that it is a chemical mdustry. Proper 
application of this fact, with all that it implies, will 
do much to stimulate scientific development work 
all round, and to clear away the misunderstandings 
and uncertainties attending the ' secret’ processes 
of the ‘ art,’ which are & drag on real progress. As 
Mr. Sabin says, “ the only trade secrets lie in the 
incommunicable intimate knowledge of the expert, 
and are made valuable only by his unceasing care, 
vigilance, and conscientiousness.” 

Mr. Sabin has throughout followed the historical 
method, and the text is freely embellished with 
historical comparisons. It is indeed most astonish- 
ing to realise the extent of the knowledge of 
centuries ago. The insight displayed by the 
ancienta into the working of the processes they 
described is remarkable. The explanation of the 
wrinkling of paint as given by Eraolius more 
than a thousand years ago is almost uncanny, 
having regard to the present state of knowledge 
on. that vexed question. 

One closes the book with the feeling that it is 
unfair to dwell upon the glories of the immediate 
past. True it is that history is but the record of 
past eventa, which we should take, if we are wise, 
to mould our course in the future, but one feels 
rather uncomfortable-in realising the extent of the 
knowledge of those early practitioners in this 
ancient art. L. A. JORDAN. 





PHBADIES and Practice of Electrical 
Illumination. 


Modern Electrical Illumination. By Cyril Sylvester 
and Thomas K. Ritchie. Pp.xi+416. (London: 
Longmans, Green and Co., Ltd., 1927.) 42s. net. 


Oo of the most noticeable features of the post- 

War period has been the increasing recog- 
nition of the importance of illumination in modern 
life, socially, commercially, and industrially. Ilu- 
mination for social purposes has always been 
appreciated for its own sake, as witneas the mag- 
nifloent salons of the eighteenth century with their 
myriads of candelabra, representing the acme of 


The commercial value of the attractive 
lighting of shop windows and showrooms ia of 
course obvious, while many of our stores could 
prove that it is easily the cheapest form of publicity. 
These reasons will not, however, explain the great 
developments which have taken place in industrial 
establishments. 

In the old carbon lamp days, illuminations of one 
foot-candle were regarded as adequate for most 
purposes, while before the invention of the Welsbach 
mantle, illumination intensities even lower must 
have been normal. The change in our standards is 
probably due in part to the increasing demands 
made on visual processes in almost all ocoupations 
as a result of the ever-growing complexity of modern 
civilisation, together with the somewhat belated 
realisation of the importance of good lighting for 
the most efficient functioning of the eye. It is 
only very lately, and largely as a result of war 
conditions and problems, that public attention has 
been focused on such matters a8 industrial fatigue, 
visual acuity, and the comfort of the worker in 
relation to output, spoilage,- and accident. In 
Great Britain we have the evidence which is being 
provided by such impartial organisations as the 
Industrial Fatigue Research Board, the Illumination 
Research Committee of the Department of Soientiflo 
and Industrial Research, the National Ilumina- 
tion Committee, and the Illuminating Engineering 
Society. 

The problems of illumination are very varied and 
have pointe of contact with many branches of 
engineering and acience, so that we have been 
witnessing in the last few years the appearance of a 
new specialist—the illuminating engineer. Two of 
the foremost of these specialists are responsible for 
the work under review, in which they ' have put 
forward the essentials of good lighting practice, 
have advocated those which should be adopted and 
have pointed out errors which should be avoided.” 
Their first chapters deal with the eye, vision, colour 
and general principles, and are perhaps not so satis- 
factory as the rest of the book. Then follow 
chapters on industrial lighting, shop-window lighting 
—which is very well done—followed by an extensive 
treatment of street lighting. Motor-car headlight 
illumination is then dealt with, but is rather dis- 
appointing in ite brevity, only one type of anti-glare 
device being mentioned. Chapters are devoted to 
flood lighting, domestic lighting, the lighting of 
public buildings, theatres, eto., electric signs, stage 
lighting, and train lighting, on all of which the 
authors have useful information and suggestions to 
communicate, 
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In the main the authors have accomplished their 
task in & very creditable fashion. The treatment 
is at times, however, inclined to be dogmatic even 
on matters of taste. For example, the authors are 
very fond of referring to the correct lighting or the 
correct type of fitting, whereas illumination prob- 
lema, like quadratic equations, have more than one 
solution. 

Much important data for the illuminating engineer 
are given in the form of tables, and several B.E.R.A. 
specifications of illumination materials are quoted 
in full. With regard to the tables, no attempt 
seems to be made to explain the application of some 
of them in practice; the tables of ooefficienta of 
utilisation appear as it were spontaneously, and 
the important depreoiation factor is not explained 
either in the tables or in the gloesary, though it is 
perhaps defined by implication on p. 207. 

The work representa to a large extent the valu- 
able personal experience of the authors, who have 
a penchant for the more luxurious and artistic 
aspects of the various problems with which they 
deal. Indeed, as the chief illuminating engineers 
of two important electrical companies, their experi- 
ence of ambitious illuminating engineering schemes 
is probably unique. The average illuminating 
engineer has usually to treat his subjects (and his 
clienta) in a more modest manner. 

The illustrations, of which there are about 360, 
are a very valuable portion of the book, which is 
exceedingly well produced. The quality of the 
illustrations accounts for the apparent high price 
of the book, which is well worthy of study by 
architects as well as by all illuminating engineers. 





a 


Chinese Art and Handicraft. 


Chinese Art. One hundred Plates in colour re- 
producing Pottery and Porcelain of all Periods, 
Jades, Lacquer, Paintings, Bronzes, Furniture, 
etc. Introduced by an Outline Sketoh of 
Chinese Art by R. L. Hobson. Pp. 15+100 
plates. (London: Ernest-Benn, Ltd., 1927.) 
308. net. 

HOUGH the splendid, well-nigh perfect, illus- 
trations displayed in the one hundred colour 
plates of this volume may provide its most attract- 
ive feature for the general reader, all who desire to 
possess a clear and tersely written account of the 
progreasive development of Chinese art, in many of 
its most important manifestations—valuable not 
only in themselves but also for their world-wide 
influence on the work of the artista and craftamen 
of other nations—will appreciate Mr. Hobeon's 
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narrative, which forms the fitting prelude to the 
work; especially since his extensive knowledge of 
the subject matter has not overwhelmed his power 
of presenting the reader with a lucid and arresting 
narrative. The entire essay is, indeed, excellent ; 
alike in ite appreciative, yet judicial, tone and 
poise as well as in the selective power displayed 
in the marshalling of all the salient historio and 
cultural evidence in a brief précis which he modestly 
entities an ‘‘ Outline Sketch of Chinese Art." Were 
all descriptive acoounte of national or racial 
achievements in art and handicraft written with 
such sympathy and understanding, the path of the 
student who is at the same time a collector, even. 
on a modest scale, would become; at once, more 
pleasant as well as better garnished. 

In striving to select an illustrative example of 
the spirit with which this essay is suffused, we 
cannot do better than extract a few sentences from 
the first page of the introduction : 


“ Another impreasion which recent discoveries 
have profoundly modified is that Chinese Art de- 
veloped behind closed doors, unaffected by the 
doings of the outer world. It is now clear that in 
the greatest periods of her history China not only 
admitted, but weloomed, influences from Western 
and Central Asia—Scytho-Siberian, Hellenistio, 
Byzantine, Persian and Indian—and that, if in 
later times she suffered periods of virtual isolation, 
she was ready eno to experiment even with 
European art when she made its acquaintance in 
the seventeenth and eighteenth centuries. . . . So 
that during the years when her art traditions were 

ing formed she was absorbing outaide influences, 
and m many ways the art of the T" d 


in & language more intelligible to the 
uropean of to-day than does the more modern art 


which we have been taught to regard as typically 
Chinede.”’ . 


The book is so profusely and admirably illus- 
trated that every reader will feel impelled to turn 
again and yet again to an examination of the plates. 
The examples selected are, almost without excep- 
tion, absolutely exemplary in their olasa ; while, in 
addition to the specimens of pottery arid porcelain, 
which seem naturally to appeal from the first onset 
to anyone who attempts to survey the vast pano- 
rama displayed by the artistic activities of the 
Chinese races throughout their long history, there 
are numerous beantiful reproductions of some of 
their magnificent &chievementa in painting (note 
the superb painting of “‘ The Ch’ang Lo Palace, 
after Li Ssi-hsin,” now in the British Museum); 
and in lacquer, of which Mr. Hobson has selected a 
series of notable and beautiful examples. Of this 
class the readér's attention may be specially 
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directed to the reproductian given on Plate 
Ixxxviii. of one panel from a twelve-fold screen 
now in the Viotoria and Albert Museum, and to that 
on Plate xciii., which gives a wonderful presenta- 
tion of an oblong panel in carved red laoquer en- 
crusted with jade, malachite, and imitation lapis- 
lazuli. The bronze covered -pail for sacrificial 
wine, dating from the Chou dynasty (1122-255 B.o.), 
now in the famous collection of Mr. Eumorfopoulos, 
as well as the bronze oover of a lady's toilet-box 
decorated with painted designs of the T‘ang period 
and the bronze mirror-baok with designs in low- 
relief, also.of the T'ang period and from the same 
collection, are beautifully rendered on & series of 
plates. The T'ang dynasty dish in translucent 
green jade from the Alexander collection, as notable 
for ita exquisite form as for its precious colour, 
Plate lxxx.; the vase in translucent jade from 
the time of the Sung dynasty from the Malcolm 
collection, Plate lxxxi.; and the brush-pot in 
jadeite, possibly of the Yüan dynasty, are enough to 
make any collector’s mouth water. 
Wom BURTON. 


Hondius’s Map of the World. 
Reproductions of Karly Engraved Maps. 1: The 
Map of the World on Mercator’s Projection, by 
Jodoous Hondius, Amsterdam, 1608. From the 
Unique Copy in the Collection of the Royal 
Geographical Society, with a Memoir by Edward 
Heawood. On 25 Sheets, and Index Sheet, 
20 in. x 16 in., in paper cover. Memoir, pp. 24. 
(London: Royal Geographical Society ; Edward 
Stanford, Ltd., 1027.) 6835. 
d oss magnificent work, the first part of a 
projected series of reproductions of early 
engraved mapa, will be welcomed by all historians 
of geography. The original map was acquired 
by the Royal Geographical Society in 1919. It 
is in twelve main sheets, each about 18} inches 
by 134 inches, surrounded by smaller sheets con- 
taining the title and decorative borders. Though 
the coloured boundaries and decorations are faded, 
and the paper darkened with age, most of the en- 
graving is clear, and the oollotype plates render ita 
details faithfully ; even on the reduced photograph 
of the whole map much of the lettering is legible. . 
Though Hondius's map is just a century later 
than the first-printed world map by Waldsee- 
müller (1507), and though Mercator’s copperplate 
in 1569 had popularised this kind of map—as the 
woodout edition of it shows—ite nearer pre- 
cursors were on other projections, cylindrical and 
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stereographic; and Hondius himself reverted to 
& projection in hemispheres in 1611-18. His own 
earlier maps (1588-91) and the globes in the 
Middle Temple Library (1592) seem to have been 
engraved in England ; but he appears at Ámster- 
dam in 1593, and worked there until his death in 
February 1612. Full details of his copious pub- 
lications, and descriptions of those which are 
extant, will be found m Mr. Heawood’s learned 
introduction to this facaimile; they give a strik- 
ing illustration of the interplay of English and - 
Netherland cartographers at this time. 

The quaint oustom of filling the waste spaces of 
ocean with letterpress gives to this map a double 
interest for geographers; for Hondius used this 
opportunity to expound Meroator's projection and 
illustrate his own graphic method of constructing 
the scale of latitude, thus avoiding the necessity 
of further reference to his former associate, Edward 
Wright, who had quarrelled with him for what 
Wright considered premature use of his own cal- 
culations. In other matters Hondius himself had 
lees to contribute, either to Mercator in the uses 
of the map, to Plancius in ita details, or to Blaeu 
in its decorations; on the other hand, some of 
his novelties are attributable to English sources— 
Drake for north-west America, Raleigh for Vir- 
ginis and Guiana. Though he restores to the map 
the continental land south of Magellan’s Strait, 
which he had broken in 1602 into islands '' dis- 
covered by the English," he omitted the Arctic 
island-world imagined by Mercator, and so both 
cleared the way for later explorers and stimulated 
their zeal. 

To his expert aid in appreciating the peou- 
liarities of the map itself, Mr. Heawood has added 
the convenience of a translation of ita quaint 
Latin letterpress, with ita candid admission (for 
example) “that no space should be left vacant, 
we have appended the distribution of the Sons of 
Noah, that it may be manifest how the World 
began to be settled after the flood, and from what 
centres colonies were firat sent out into other 
shores"; though Hondius has to admit that it 
is quite uncertain who was the father of America. 
It is interesting to note that in his allegorical 
group he gives two separate figures for the Americas 
—one in the background of his Asia, the other of 
his Europe and Africs — and in the letterpress 
contemplates European as well as Asiatio origin 
for American peoples. This is a more ingenuous 
device than the fourfold symbolism of the title- 
pages of the next generation—Grimston, Heylin, 
and their contemporaries, J. L. M. 
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Our Bookshelf. 


Primitive Culture and Customs. 
Maya Cites : a Record of Exploration and Adventure 
in Middle America. By Thomas Gann. Pp. 
lates: (London: Gerald Duckworth 


258 +32 
and Co., Ltd., 1927.) 21s. net. 
Dr. Gaxn’s account of his explorations in the season 


1926-27 has no sensational discovery to record such 
as he has given us in previous volumes. It is not 
on that account lacking in interest. Travel in 
the forests of Central America could scarcely fail to 
provide some thrill, either by way of fresh discovery 
or of personal danger. Dr. Gann experienced both. 
He covered both new ground and old. His most 
important discovery he himself considers-to be the 
series of lofty narrow-roomed temples to the west 
of Bacalar Lagoon, which he had named Txibanohé ; 
but his discov: of a ruined city, where a mound 
only was thought to exist, on the site he names 
Minanh&, seems likely to afford an even more fruitful 
field for future exploration. On the sites already 
known which he visited, he worked at Tuluum, 
Uaxactun, where there is the earliest and the 
longest series -of Maya Old Empire dates, and 
Lubasntum, the site now being explored by the 
British Museum expedition. He also visited Tikal 
in search of & treasure temple of which the existence 


was revealed: to an ea ee by Indians more 

than sixty years ago. He was unsuccessful in his 

search ; but his determination to make it the ob- 
jective of his next nary a his readers with 

a thrill in anticipation of his next book. 

The Fellahin of oe Egypt: their Religious, Social, 
and Industrial Life To-day, with signet iae 
to Survivala from Ancient Times. By Winifred 
‘8. Blackman. Pp. 331. (London, Bombay and 


Sydney: George G. Harrap and Co., Ltd., 1927.) 
18s. net. 
For sir seasons Miss Blackman has spent air 
months at a time living in intimate contact with 


the Fellahin of Upper t. In this volume she 
gives a popular account of & part and of the infor- 
mation she has collected about their customs, 
culture, and beliefs. It is extraordinarily interest- 
ing, especially when she is dealing with customs 
sels ing to childbirth and fertility and the observ- 
ances and practices of the village medicine man 
and woman. A curious combination of offensive 
and defensive magio is seen in the practice of 
cutting out human figures in paper, sticking pins 
in them, and then burnmg m as a cure for 
children suffering from the effects of the evil eye. 
The chapter on ancient Egyptian analogies, again 

only of the suthor’s material, indicates the 
value of such studies as these to the Egyptologist 
in providing material which may sarve to elucidate 
obscure pointa in-his own Jana fleld. It is 
‘to: be hoped that Miss Blac may be able 
to continue her studies ànd extend them to Lower 
Egypt. f 


Papers on the Ethnology and Archæology of the 
Halay Peninsula. By Ivor H. N. Evans. . 
x+164+43 plates. (Cambridge: At the Uni- 
versity Press, 1927.) 15s. net. à 


Tua papers which Mr. Evans has here republished, 
after most have appeared in various scientific 
periodicals, are o ed into four sections : Pagan 
races, Malay beliefs, Malay and other techno ; 
and archeology. Some sleeping uh 
interest, but are important in varying degree, 
for the most part as pieces of first-hand observation. 
Mr. Evans has been fortunate enough to visit some 
of the Negrito tribes of Siam has obtained 
inguistio and oultural material which, though 

ight, is still of considerable value for comparative 
purposes. The section on &rohsology contains 
additions to our knowledge of the early inhabitante 
of the Peninsula, especially in regard to bronze 
and iron; but the most instructive chapter here 
deals with the exploration of cave shelters, in which 
Mr. Evans finds a culture showing & considerable 
00 ndenoe with that in the rook shelters of 
Indo-China and exemplified in the of primitive 
mE found in Sumatra TP. P. van 

enfels. 


Experimental Psychology. 
Conditions of Human Variability : a 
Study of the Variation of Successive to 
Similar Stimuli at Different Levels of the Cerebro- 
Spinal 8; of a Human Subject. By Prof. 
Raymon DS (Columbia University in the 
City of New York. Publication No. 10 of the 
Ernest Kempton Adams Fund for Physical 
Research, established Deo. 17, 1904.) Pp. xii+ 
107. (New York: Columbia University Presa, 
1927.) 1.50 dollars. 
Tur, the tenth monograph published by the 
Adams Fund for Phyeal Research, aike ita 
predecessors, which came from the pens of workers 
in physical science, ia written by a proban. 
The subject matter, however, has a direct eppoal 
to the physicist, since it deals with that short- 
coming of the individual observer from the ideal 
which has | passed under the term of ‘ per- 
sonal equation,’ a factor which varies from observer 
to observer, and in the same observer from moment 
to moment. The present monograph gives & 
quantitative analysis of the changes occurring in 
certain selected human reactions, e.g. the knee- 
jerk, the lid reflex t sound, horizontal vestibular 
p ie prine word reactions and memory testa, all 
ot which it of a trustworthy technique in 
From a series of observations taken at various 
times throughout the day and extending over a 
period of two years, certain types of variation 
in the mses beoome evident; eg. di 
rhythm and general depressions, to mention only 
two of interest in industry as regards efficiency 
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and incidence of accidente. The effecta of repeti- 
tion on motor co-ordinations, the development of 
refractorinees, the course, transfer, loss of 
and phenomena of the learning process 
indicate other interesting pointe which are dis- 
cussed. Subjective details are presented, but the 
value of this contribution to psychological science 
rests mainly on the information obtained from the 
trustworthy physical methods used for recording. 


The Effects of Music: a Series of Essays. Edited 
by Schoen. (International Lib of 
Psychology, Philosophy and Scientific Method.) 
Pp. ix+275. (London: Kegan Paul and Co., 
Ltd.; New York: Harcourt, Brace and Co., Ino., 
1027.) 15s. net. 


A NUMBHR of investigators have collaborated in the 
issue of this volume, which presents, under the 
editorial supervision of Dr. Max Schoen, studies of 
the effects of music and ite more or leas mysterious 
influence upon human personality. A few are 
reprints, notably one by Pr. Charles 8. Myers, on 
individual differences in listening to music (British 
Journal of Psychology). The rest are in the main 
chosen from among papers submitted in a com- 
petition conducted by the American Psychological 
Association. 

The effects of vocal and instrumental music on 
the moods of 20,000 selected individuals were 
obtained by phono h recordings. These are 
fully descri by Be: Boboen and Dr. Esther L. 
Gatewood. Such collections of data through the 
medium of broadcasting would doubtless im- 
practicable ; but the suspicion arises whether not 
a little of the acute and varied criticism extended 
to the official broadcast programmes may represent 
the expression of moods of the character detailed 
by the writers. Another section, of considerable 
general interest, by Dr. Ida M. Hyde, studies the 
ch produced ig contrasted musical selections 
on electro-cardiograms, pulse rate, systolic, dia- 
stolic, and pulse pressures, and blood velocity. 
There is much in these essays which is ‘of value 
both to professional teachers and to students of 
music. 


Medical Manuals. 


(1) Sunshine and Health. By Dr. Ronald Campbell 
Macfie. (Home University Lib of Modern 
Knowledge.) Pp. 256. (London: Williams and 
Norgate, Ltd. [Thornton Butterworth, Ltd.]; 
New York: Henry Holt and Co, 1927.) 2s. net. 

(2) Clinical Application of Sunlight and Artsficial 
Radiation: including their Physiologi and 
1 he Aspects, with Special Reference to 
T is. By Dr. Edgar Mayer. . xvid 

468+38 plates. (London: Bailliére, Tindall 
and Cox, 1926.) 46s. net. 
o “ SUNSHINE AND HEALTH ' is one of the Home 
niversity Library series, and is therefore written 
with the object of summarising our knowledge of 
this subject for the benefit of the general reader. 
The author, Dr. Campbell Maofie, is but little con- 
_cerned with therapeutics. He presents a short 


historical survey of man’s speculations and theories 
of ight, and then proceeds to describe concisely, 
but with a wealth of detail, the nature and pro- 
perties of radiant energy, ita biological value and 
therapeutic uses. Radiation other than solar, and 
various types of lamps used in actino-therapy, 
receive brief reference. 

Dr. Macfie is careful not to e p the im- 
portance of light in evolution an growth, em- 
phasising the fact that radiation cannot impart 
the vital spark to a group of molecules, however 
complexly arranged ; ite functions are stimulation, 

tion, and reinforcement, in the PUR ems 
of living things. He pointe out that hght, though 
necessary to plant life, is not an essential feature 
in animal physiol He warns the reader that 
sunshine can play but a minor part in healthy 
metabolism, that man is as.likely to suffer from 
exoess of insolation as from deficiency, and that 
some of the results of actino-therapy might be 
due to other factors operating at the same time. 

The well-established facte, however, are by no 

means ignored, and full credit is given to radiant 

energy as & therapeutic agent in rickets, lupus, and 
other conditions. 

(2) The volume which Dr. Edgar Mayer has 
written is entitled “ Clinical Application of Sunlight 
and Artificial Radiation,” but 1t contains also a very 
detailed and inclusive study of the biological, physio- 
logical, bactericidal, and experimental aspects of 
the subject, with an extensive bibliography and a 
complete index of authors and subjects. 

though actino-therapy is considered mainly 
in its application to tuberculosis, the survey of 
radiation in ita other could not be more 
comprehensive. The value of this book lies not 
only in ita complete presentation of the subject. 

So rapid has been the development of the use of 

light as a therapeutic agent that the medical 

profession -has been left somewhat bewildered, 
while ualified practitioners and fascinated iy 
men apply ultra-violet rays indiscriminately. It 
must be remembered that the subject is still in ite 
infanoy; harmful effects of the application of 
actinic en have been noted, and the tragedies 
uec -ray workers are still in our minds. 

y by careful observation and cautious scientific 
investigation can this form of en be made & 
useful agent 1n the struggle enun disease: 

The Principles of Ante-Natal and Post-Natal Child 
Hygiene. By Dr. W. M. Feldman. Pp. xxiv+ 
743 +14 plates. (London: John Bale, Sons and 
Danielsson, Ltd., 1927.) 25s. net. 


Tue author intends this book as & companion to 
his ‘ Principles of Ante-Natal and Post-Natel Child 
Physiology,” child hygiene including “ everything 
that to preserve the life, health and welfare 
of the child during ite various ea of ante-natal 
and post-natal development." e intra-uterine 
development is ed as the most important 
period im the child’s career, and consequently the 
en of heredity is fully discussed, together with 
e relative importance of this factor and of environ- 
ment when applied to child welfare and eugenics. 
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Three chapters are devoted to the causes and 
prevention of ante-natal, intra-natal, child and 
maternal mortality; muoh of this mortality is 
preventable, and the means available for dealing 
with the various factors responsible are clearly set 
forth. Half the total infant mortality ocours in 
the firat month of life, and one-third on the first day; 
this is due to lack of adaptation in some direction 
to its changed environment on the part of the 
new-born child. 

The second half of the book deals very fully with 
post-natal hygiene, and contains an immense 
amount of very practical information as to nutri- 
tion, breast feeding, artificial feeding, diet, exercise, 
and sunlight. The author gives not only the 
requirements of the child under varying conditions, 
but also the reasons for his statements, ether 
with much of the experimental evidence available. 
The prevention of disease, both infectious and 
otherwise, is considered, and the book ends with 
chapters dealing with physical and mental growth, 
the psychology of the child, and adolescence. 

The whole book is extremely interesting, because 
wherever possible the author has given the history 
of customs connected with the subject under 
discussion, and portraits of relevant investigators 
mns statistics are also included, and there 18 an 
excellent chapter dealing with statistioal methods 
and the pitfalls to be avoided. E. E. HEWER. 


Local Immunization: Specific Dressings. By 
Prof. A. Besredka. Edi and translated by 
Dr. Harry Plots. Pp. xı + 181. (London: 
Bailliére, Tindall and Cox, 1927.) 16s. net. 


Tuis small but unduly costly book is a translation, 
with some additions and emendations by a fellow- 
worker, of Prof. Besredka’s " Immunisation locale,” 
ublished in 1925 (Masson et Cie). According to 
redka, the production of immunity to various 
infeotive o isms 18 best achieved by bringing 
to bear on the cells most receptive for the specific 
micro-organism, either the micro-o ism itself 
or a filtrate of ita growth, the final issue being a 
desensitisation of these tive cella so that a 
further inoculation of germs is rendered inert. In 
anthrax infection the author believes that the 
guinea-pig skin is the only receptive tissue in that 
animal, while in enteric fevers the cella which 
require deeensitisation are those of the intestinal 
mucous membrane. In the latter disease immun- 
isation is produced by oral administration of the 
killed organism in association with bile, which is 
held to facilitate, by ite catarrhal action on cells 
of the intestinal mucosa, the impression of the 
specific oral antigen on these receptive cella, with 
resulting desensitisation. These examples of local 
immunity are, in the author's view. not accom- 
ied by any very marked development of anti- 
bodies demonstrable in the blood serum. 
Both the experimenta and the interpretation 
put upon them by Besredka and his pupils have 
iven rise to considerable controversy, and it may 
be stated that the t majority of workers who 
have entered this field of research have not reached 
conclusions in agreement with Besredka's partı- 


oular theory. None the less, the subject of local 
immunity is one of intense interest, and Bearedka 
has done good service in raising the issue, as it has 
directed attention to many peculiarities in local 
defence mechanisms, particularly in the skin, and 
to the bearing of quite non-specific inflammatory 
processes on local defence. 


Actions and Uses of the Salicylates and Cinchophen 


in Medicine. By Prof P.J Hanzlik. (Medicine 
Monographs, Vol. 9.) . xii + 200. (Balti- 
more, Md.: Williams and Wilkins Co. , London : 
Bailliére, Tindall and Cox, 1927.) 165. net. 


THE salicylates are among the most commonly used 
drugs and are administered in a wide range of 
morbid conditions . they are freely advertised to the 
publie and somewhat recklessly taken for many 
transient ailments in which a physioian is not 
consulted. They have received extensive investi- 

tion in the laboratories of pharmacologista and 

io-chemists. Yet there is by no means complete 
understanding of their effects. and much contro- 
versy has centred round their mode of action. 
Recent work, however, has done much to rid these 
druga of erroneous traditions which have been 
handed down with their use, and Prof. Hanzlik’s 
monograph is of considerable value in summarising 
research and indicating present views on the subject. 

Among the more important conclusions are the 
facta that salicylates are not specific for acute 
rheumatism, and that their good effeota in this 

i appear to be due mainly to their antipyretic 
and analgesic action, allowing comfort and rest. 
Most dootors prescribe sodium bicarbonate with 
salicylates with the intention of avoiding toxic 
effects, but there seems to be little trustworthy 
evidence that alkalis prevent salicysm ; their main 
use is to counteract gastric irritation. The meta- 
bolic influence of salicylates and oinchophen— 
which is better known in Great Britain as ‘ atophan' 
—is fully described, but the therapeutic value must 
a on & fuller understanding of morbid meta- 
bolism. Considerable prominence has been given 
to oinchophen during the last few years in ad- 
vertisaements and medical literature. and it should 
be emphasised that idiosynoragy to thia compound 
is by no means rare, and very unpleasant effects 
have followed ita use in medicinal doses. 

Prof. Hanzlik discusses many interesting features, 
and hia book will certainly be of value, not only to 
physicians who use these drugs, but also to phar- 
macologists and othera who are specially concerned 
with them 


Alanual of Psychiatry. Edited by Dr. Aaron 
J. Rosanoff. Sixth edition, revised, enlarged, 
and illustrated. Pp xvi+697. (New York: 
John Wiley and Sons, Inc.: London: Chapman 
and Hall, Ltd , 1927) 30s. net. 


Tars well-known text-book maintains the high 
standard set in previous editions The chapters 
on the personality and on word associations and 
their application are particularly welcome in a 
text-book of this nature. 

In discussing the presence of spirochetes in the 


Supplement to “ Nature," March 10, 1928 


383 





brain in general ysis, no mention is mado of | 
the excellent work of Jahnel during the past few 
years, and the illustrations showing spirochsetes 
in the brain are r. The treatment of general 
paralysis is nonecied in a very brief manner; & 
chapter might well have been devoted to this, 
one of the most interesting and fruitful subjects in 
modern psychiatry. Malarial treatment is dis- 
missed in nine lines! The author appears to con- 
sider that the high temperature of the malarial 
attacks is the curative factor—this is not the 
commonly accepted theory. There is also no 
mention of the use of hexamine in the prevention 
of paretic convulsions. Under the etiology of 
dementia preoox we find no mention of Mott’s 
well-known work. Kretechmer's recent contribu- 
tions on the relation of physique and character to 
syntonic and schizoid states aa to manic-depressive 
insanity and schizophrenia are not even mentioned. 

Notwithstanding these faults, the manual ought 
to be in the hands of every alienist. 


Modern Methods ın the Diagnosis and Treatment of | 
Renal Disease. By Prof. Hugh MacLean. (Modern 
Medical Monographs.) Third edition, revised 
and enlarged. . viii +135 +4 plates. (London. 
Constable and Co., Ltd , 1927) 12s. net. 


TEE appearance of a third edition of Prof. Hugh 
MacLean’s monograph on renal disease is & sure 
indication of the well-deserved popularity of this 
book. Since the first edition was published, the 
importance and value of renal funotion tests have 
become definitely established. Experience has 
shown that the methods given in former editions 
are sufficient and trustworthy, so that no alteration 
has been required in the sections Ser with 
investigations of kidney disease. Indeed, there is 
little material revision in this edition except in the 
chapter on treatment, which has been rewritten 
with full practical details. The principles of treat- 
ment are based strictly on the Taiho of renal 
impairment and its known effeota ; an although 
therapeutic measures are considered thoroughly, 
and in some cases suggested tables of diete are 
given, it is possible to apply these principles to any 
given d and type of renal disease. The sim- 
plicity of classification, and the practical way in 
which it is written, entitle this book to be considered 
one of the most valuable publications on the subject. 


| 
Bird Life. | 
The Baby Bird and ss Problems. By W. Bickerton. 


Pp xvi+135+39 plates. (London: Methuen 
and Co, Ltd., 1927.) 10s. 6d. net. 


WHEN we had read the first chapter of this book, 
we admit that we put it down feeling slightly 
dazed by it. “The Call of Spring" may be 
desori as an ecstasy of adjectives Long, long 
sentences are but partly broken by an infinite 
variation of colons, semi-colons and commas, 
generally followed, we notice, by an ‘and’ or a 

but.’ We have, however, read this short chapter 
again and have come to the conclusion that in it 
the author does himself gross injustice. When 





we came to the later chapters, which are longer 
and in which, therefore, the author has had more 
to write and less time to think, the language 
becomes much more simple and infinitely more 
interesting. 

We do not suppose that the book is intended 
for grown-up students but it is full of information 
for the young, whilst the information is given ina 
very charming manner. Naturally, in & book of 
this kind, a record consisting almost entirely of 
the author’s own observations, there are bound to 
be many dicta with which his readers will not agree. 
For example, he says that the stone curlew ig & 
mountain breeder. He holds up the dove as an 
emblem of peace, though it is well known to 
a character for quarrelsomeness surpassed by few 
other birds. in, when he comments on some 
of his bird problems, we are inclined to think that 
he sometimes reverses cause and effect. Thus, 
on p. 37, he says that some birds construct no nest 
because their young are born in an advanced pe 
of development, yet the converse would hold 
equally good Again, he says that birds which 
lay white eggs have learnt to lay them in holes and 
burrows in the ground. Most naturalists believe 
that eggs have protective coloration because they 
are not laid in folie of trees and burrows in the 
ground. It is probable that primitive birds hid 
their eggs, as do lizards nowadays, in creviccs of 
rocks and other places in the dark, so that white 
or yellowish are the primitive type. 

An interesting chapter is the one on " Eggs; 
their Qualities and Meanings,” in which the author 
compares the size of the egg with the length of the 
bird, though this would have been still more valu- 
able had he compared the weights, for wo sce no 
reason why a long-tailed small bird should Jay an 
egg larger than & bird with a short tail. The 
p e ia illustrations at the end of the book 
are admirable and are a fitting finale to & book in 
which children may learn much and their elders 
may read with interest. 


(1) Realities of Bird Life: being Hxtracis from the 
Diarves of a Life-loving Naturalist. By Edmund 
Selous With an Introduction by Julian 8. 
Huxley. Pp. xvi+35l. (London: Constable 
and Co., Ltd., 1927.) 148. net. 

(2) The Charm of Birds. By Viscount Grey of 
Fallodon. Pp. xii+243. (London: Hodder and 
Stoughton, Ltd., 1927.) 12s. 6d. net. 

(3) The Heart of a Bird. By Anthony Collett. 
Pp. viii +287 +8 plates. (London: Nisbet and 
Co., Ltd., 1927.) 108. 6d. net. 

THESE three recent books on the evergreen subject 

of bird life have something in common. All of 

them deal with field observation and are basod 
almost wholly on personal experience. All of them 


| are descriptive rather than analytical. Each in its 


own way succeeds in conveying not a little of the 
charm of these living things and of the pleasure to 
be derived from intimacy with their wa 

(1) From the point of view of scientific interest, 
chief place may be given to Mr. Selous, who once 
again enriches our knowledge of bird behaviour. 
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He presents his material ın the form of extracts 
from his diaries, loosely arranged m chapters 
according to their principal topics. It is a very 
readable book, into which one may pleasurably dip 
at almost any point. It 1s also packed with valu- 
able observational records, dealing especially with 
courtship behaviour ene birds, an extremely 
interesting subject of which too little is known. 
For the student desirous of obtaining information 
on particular points, the form of the book is a 
disadvantage, but this can Le overcome by the use 
of an index of unusual adequacy. 

(2) Lord Grey writes with his accustomed dis- 
tinction. As the respective titles indicate, his 
record is less objective than that of the more 
deliberate observer. One 1s more aware of the 
personality of the writer, and one is made to feel 
and to share the pleasure whioh tat birds 
has given him. Of all the aspects of bird life upon 
which he touches, song seeins to have interested 
him most, and nearly half the book is given mainly 
to this subject. No novelty 1s claimed for any of 
the observations: the most familiar fact 18 stated 
with the simple and infectious pleasure of one who 
' has discovered it anew for himself Nevertheless, 
there 18 much here on the subject of bird song 
which 18 not often to be found in books, even those 
of more ambitious aim Tne woodcuts by Mr. 
Robert Gibbings are well suited to the work. 

(3) Under & not altogether happy title, Mr. 
Collett gives us twelve pleasing essays, each dealing 
with the bird life of one of the months of the year. 
He generalises to a greater extent than the other 
authors just mentioned, his method being to sum 
his knowledge rather than to recount his separate 
experiences, but it 18 quite evident that he has seen 
what he describes. 


(1) Days with the Golden Eagle Seton Gordon, 
in collaboration with his Wife. Pp. xx+176+19 
plates (London: Williams and Norgate, Ltd, 
1927) 128. 6d. net 

(2) The Book of the Golden Eagle By Capt C W. 
R Knight Pp. xii+296+33 plates. (London: 
Hodder and Stoughton, Ltd., 1927) 2le. net. 


THE almost simultaneous appearance of two works 
on the golden eagles of Scotland suggests a oom- 
parison and contrast. The main theme of both 
volumes is the life-history of the eagle, from egg 
to adult. ns 16 is revealed day by day to the patient 
watcher by the evrie, and both stories are vivid 
with the personal experiences of the authors, for 
in bird. photography interest in the doings of the 
photographer a r8 to be second only to interest 
in his quarry. . Seton Gordon, however, devotes 
only about a quarter of his space to this detailed 
study. The remainder of his book 1s given over 
to more general themes bearing upon the golden 
eagle: an account of Scottish eyries, deacriptions 
of typical eagle country, the incidence of eagles 
on grouse preserving and sheep farming, Highland 
stories and traditions of the eagle. and the history 
of the golden and white-tailed eaglea in Britain. 
Captain Knight confines his account to his own 
observations; 16 18, in short, a sprightly history of 


B 





his experiences in the taking of his wonderful eagle 
film, and of his training of & young eagle to fly to 
the lure. Mr. Gordon’s book 1s for the reader who 
would know almost all that is to be known about 
the golden eagle; Captain Knight’s for hun who 
prefers à racy story of eyrie-hunting expeditions. 


Zoology in the Laboratory. 


(1) A Laboratory Course in General Zoology : a Guide 
to the Dissection and Cor parative Study of Animals 


By Prof. Henry Sherring Pratt. . X +244. 
(Boston, New York. icago and London: 
Ginn and Co, Ltd , 1927.) 78. 6d. net. 


(2) The Skate Raja ermacea Aftichill . a Laboratory 


Manual By Prof. Charles W. Creaser Pp. 
xi+57. (New York: The Macmillan Co., 1927.) 
1s. 6d. net. 


(3) The Biology of the Frog. By Prof. Samuel J 
Holmes. Fourth revised edition. Pp. x +386 
(New York. The Macmillan Co., 1927.) 10s. Gd. 
net. 

(4) Textbook of General Zoology. By Prof. Winter- 
ton C. Curtis and Prot Mary J Guthrie. Pp 
xv+412. (New York: John Wiley and Sons, 
Inc., London: Chapman and Hall, Ltd , 1927.) 
188. 6d. net. 23 

(5) Leitfaden zu trerphysiclogischen Übungen. Von 
Prof Dr. Paul Kruger. Pp. viii--92. (Berhn: 
Gebruder Borntraeger, 1927 ) 3 gold marks. 


THE output of new text-books or of new editions 
of old ones is as steady as the advance in scientific 
knowledge and advances in teaching methoda. 
For the T reason it is always very interesting 
to compare the produotions of different oountries 
&nd to note the trends in teaching. American 
text-books are usually of special interest, for they 
may be used by the English student (if the lan- 
guage used remains reasonably English) and the 
American publisher has the advante of a wider 
sale than in his own land. Naturally, they must 
be of high grade. English publishers of text-books 
should not forget the Amerioan market, a field 
which is frequently lesa wel explored by advertise- 
ment than it might be. 

(1) Pratt’s Jaboratory manual is called ‘‘ General 
Zoology,” but it is nothing of the kind unless general 
be taken to mean ' diffuse.’ It is an extraordinary 
collection of elementary references to invertebrate 
pes: only structure is mentioned and often 
only external characters. To this are added the 
frog and the perch. It is difficult to see for whom 
it could possibly be intended 

(2) The Jaboratory manual on the skate is the 
kind of handbook which might be used as & guide 
to dissections of this type Such books, if they 
are going to be useful for the stadent, should be 
illustrated This specimen contains only two old 
ilustrations. Its style is bad and many expressions 
are extraordinarily misleading. 

(3) Holmes'a work on the frog standa on a differ- 
ent plane, and w an effort to provide a ne 
description of the frog, including its physiology, 
habits, and instincts as we!l as structure. Much 
information is brought together which otherwise 
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only existe in scattered form. The only fault of 
the book is that it remains olearly a new edition 
of an old work, many chapters of which have 
needed considerable revision. Here and there the 
revision 18 atill not up-to-date. 

(4) Curtis and Guthrie’s work is another Amer- 
ican text-book which demonstrates how usual it is 
in America (compared with England) to combine 
the study of function and structure in zoological 
laboratories. It is a well-written volume and, on 
the whole, up-to-date. The physiology is aie 
rather ‘thin,’ two short chapters comprising the 
physiology of the vertebrate type, and this is 
practically human physiology. On the other hand, 
there are many 2500 testinal. and the different 
sections are well balanced. 

(5) er's little book of 92 pages (costing 3 
marks in Germany) is very interesting, for it shows 
that zoology students in Berlin have a short 
practical course in animal physiology. The book 
w a Btudent's guide to this laboratory work. It 
is mainly a collection of bio-chemical tests and is 
extracted from a larger volume by the same author. 
It must be a very useful manual to German 
students. 


Handbuch der Zoologie : eine Naturgeschichte der 
Stamme des Tierreiches. Gegründet von Prof. 
Dr. Willy Kükenthal. Herat ben von Dr. 
Thilo Krumbach. (1) Dritter nd: Tardi- 

; Pentastomida ; Myzostomida ; Arthro- 
a Allgemeines ; Crustacea ; Arachnoidea. 
echste Lieferung. Pp. 593-720  Siebente 
Lieferung. . 721-848.  Aohte Lieferung. 
Pp. 849-076.  Neunte Lieferung. Pp. 977- 
1158+xvi. (2) Siebenter Band: Sauropsida, 
Allgemeines; Reptilia; Aves. Zweite Hülfte, 

. 112. Zweite Lieferung. 
Pp. 118.224. (Berli 


de Gruyter und Co., 1927.) 
(1) Tax sixth, seventh, eighth, and ninth parte of 
the third volume of this handbook contain the de- 
soriptions of the rest of the orders of Crustacea— 
Anaspidacea, by Dr. P. A. Chappius, Mysidacea, 
Cumacea, Tanaidacea, Isopoda, and Euphausiacea, 
by Prof. Carl Zimmer, hipoda by Prof. J. 
Reibisch, and Decapoda and Staat by Prof. 
H. Bales. Under each order is found an account 
of the structure (usually with adequate references 
to physiology), distribution, life-history, ecology, 
and classification, with & list of the more important 
memoirs. Numerous figures from recent r8 
are included. Three pages have been added in 
order to include a summary of the resulta of the 


observations of Prof. Graham Cannon and Miss : 


Manton (1927) on the feeding of Hemimysis. The 
account of the Crustacea extends to 800 pages. 
The figures of larval forms of the Decapoda should 
have included better representations of the internal 
anatomy, which is too much neglected even in the 
Phyllosoma& larva, where the internal structure 
could have been well shown. 

The contributions to this volume maintain a 


high standard, and the articles will be of great : 


service to teachers of zoology and to advanced 


und Leipzig: Walter : 


students. The volume is provided with an excellent 
index. 
(2) In these two parte Dr. E. Stresemann deals 
with the external features of birds, the structure 
| and arrangement of feathers, coloration, skcleton, 
musculature, nervous system, and sense organs, 
and the digestive, respiratory, and vascular systems. 
The microscopic structure of the more important 
| organs and their physiol reoeive careful atten- 
i tion. The account is well illustrated, and a large 





A ai of the figures is from recent memoirs. 
he author is successfully handling a difficult sub- 
ject, and his volume on birds promises to be 
a very helpful and up-to-date part of the ‘ Hand- 
buch.’ 


Sagitta. By S. T. Burfield. (Liverpool Marino 
Biology Committee Memoirs on Typical British 
Marine Plants and Animals, edited by Dr. 
James Johnstone, 28.) Pp. viii + 104+ 12 plates. 
(Liverpool: University Press of Liverpool, Ltd. ; 
London: Hodder and Stoughton, Ltd., 1927.) 
6s. Gd. 


Tars latest addition to an excellent series of 
memoirs will be welcomed by all zoologists, 
especially by senior honours students. Sagitia 
bipunctata Quoy and Gaimard, or the 'arrow- 
worm’ as it is appropriately termed in common 
speech, is a well-known and important member 
of the marine plankton and has frequently been 
studied, from both the morphological and ecological 
ts, by workers on both sides of the Atlantic. 
This book is a detailed account of the anatomy 
and minute histology of this living slip of trans- 
parency, and the author has included sectiona in 
which what is known of the affinities, occurrence, 
habits, vertical distribution, and parasites are 
. briefly discussed. Gametogenesis and develop- 
; ment also receive attention. The whole is illus- 
| trated by more than & hundred line-drawings and 
diagrams, but one feels that somo of these would 
have been more effective had they been reproduced 
' on & rather larger scale. Probably space-saving 
| considerations hci this possibility. Tho 
| preparation of the memoir has obviously entailed 
a great deal of work, and the author is to be 
i congratulated on ite successful accomplishment. 


Recent Advances in Anatomy. By Prof. H. Wool- 
lard. (The Recent Advances Series.) Pp. vii+ 
302 +4 plates. (London: J. and A. Churchill, 
1927.) 128. Bd.” 


Pror. WoorLARD has written a very stimulating 
: aketch of some of the i pni movements in 
anatomy, which gives an idea of the wider vision 
| that is now opening out in this hoary subject. 
' He haa not attempted, however, to deal with the 
whole range of anatomical progress, but has dis- 
cussed only these topics of which his associations 
, in America, in Holland, and at University College, 
' London, have given him a personal knowledge 
and interest. The vitalising influence of the 
| functional point of view is everywhero poen 
in the wide range of topics, neurological, cyto- 
logical, and embryological, he has thus selected ; 
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and the book will exert a healthy mfluence in 
emphasising the expression of this principle in the 
growing pomts in anatomy. 

The chief criticism 18. that the author has 
crowded into a limited space an amazing amount 
of detailed and novel information without in- 
cluding enough of the older knowledge to link on 
the new data. Hence he is not easy to follow and 
understand. When the time comes for preparing 
a new edition of this work—whioh is so useful 
that the occasion should not be delayed very long— 
the author ought to make a drastte revision, not 
merely to correct the typographical errors and the 
too numerous ambiguities, but also to prune the 
lst of facts, so as to give more room for interpre- 
tation 


Natural History of Insects. 


Mosquito Surveys : a Handbook for Anti-Malarial 
and Anh-Mosquio Field Workers. By Malcolm 
E. Macgregor. (Published for the Wellcome 
Bureau of Scientific Research) Pp. 293. 
(London: Bailhére, Tindall and Cox, 1927) 
lis. net. 

IN 1922 the author was sent to Mauritius on behalf 

of the Colonial Office to make & thorough study ot 

malaria, and he has prepared this account of the 
mosquitoes of that island and of Rodriguez prim- 
arily for the information of the Medical and Health 

Department. The first part forms a clear and con- 

cise introduction to mosquito anatomy and lfe- 

history which the author is well qualified to provide, 
but ` trochanta," ‘ pleure," and “ collectertal ” 
are surely due to slips of the pen. The statement 
that the spermathecs are usually three in number 
requires further qualification. There are said to 
be (p 50) two diverticula of the «esophagus, 
wherens three, the correct number, are indicated 
in the figure and given on p 219 ‘The method sug- 
gested for determining the sex of the pupa is "' by 
the presence or absence of rudimentary testes," 
but & quieker determination can usually be made 
by examining the processes in which the external 

genital armature is Covo op a 
The second part is devoted to the classification 

of mosquitoes and to a useful account of the four 

species of Anopheles found in Mauritius—the 
genus is absent from Rodriguez—and of the Culi- 
cines found in both islands. Keys are given to aid 
in the identification of the larvee and adult insecte 

It is doubtful whether the key to the Culicine 
nera of the world should have been included, 

or its use requires considerable expert knowledge 

not likely to be possessed by those for whom the 
book is primarily intended. 

The third part contains many helpful suggestions 
for work in the field and in the laboratory, for 
example, a device for keeping creosote im small 
glass bulbs in insect store-boxes, methods of mount- 
mg Mosquitoes on celluloid strips, the rearing of 
larve in captivity, and the mounting of parta of 
larve, pupm, and adults as microscopic specimens. 
Ten pages are devoted to suggeations for anti- 
malaria and anti-mosquito surveys and for mos- 
quito control. 





The Plant Lice or Aphidide of Great Britain By 
Fred V Theobald. Vol.2 Pp.v+4]1 (Ashford, 
Kent, and London. Headley Bros, 1927.) 30s 


ENTOMOLOGISTS will welcome the appearance of the 
second volume of Mr Theobald's invaluable book 
on the British aphides. This volume follows on 
the same lines as the previous one. It deals with 
the remaining genera and species of the tribe 
Apbidini, and in addition certain members of the 
tribe Callipterins Altogether 26 genera and about 
150 speoies are dealt with, and of the latter 6-4 and 
36 respectively belong in the genus Aphis and 
Anuraphis. The remaining genera contain only 
from one to eight British species. 

The labour entailed by this monumental work is 
evident from a study of the complex synonymy of 
many common species, and we are deeply indebted 
to the author for the way in which he has streight- 
ened out the chaotic tangle in which many important 
poe have been struggling in the past 1t is clear 
that the habits and behaviour of many economic 
species vary conaiderably in different countries 

The inevitable change of the specific name of 
well-known species may trouble the economic 
entomologist for a time. but the correct name will 
have the value of permanency. In this respect it 
is to be hoped that the type of the genus Aphis will 
be soon definitely agreed upon by the acceptance 
of the latter as a genus conservandum 

We do not understand why A phidella secreticauda 
Theob (gen et sp. nov 1923) should become 
adphidiella secretocauda in the present volume, as 
we are not aware of any published note explaining 
the change and the name in its original form has 
ey passed into the literature. 

With these two volumes now available, it 18 
evident that thi authoritative work will be wel. 
comed by entomologists, not only in Britain but 
also throughout the world. James DAVIDSON. 


Faune de France (Fédération francaise des 
Sociétés de Sciences naturelles. Office centrale 
de Faunistique.) 15° Diptéres (Némalocéres), 
Chironomude, Tanypodine. Par M. Goetghebuer. 
ne 83. 18 franca 17: Diptéres (Brachyceres). 
(Aside) Par E. y. Pp 181 36 francs. 
(Paris Paul Lechevalier, 1927.) 


THE appearance of volumes of the " Faune de 
France "' series has frequeutly been noticed 1n these 
columns No i5, by M. Goetghebuer, of Ghent, 
deals with the little studied group of midges com- 
prising the subfamily Tanypodine, and his account 
is the only comprehensive one dealing with the 
European forms. No. 17, by M. E. Séguy, of the 
Natural History Museum of Paris, 18 devoted to 
the Asilide or robber fles and is profusely illus- 
trated with 384 figures His contribution is par- 
ticularly interesting, as the prey of each species are 
listed wherever known, and there is a useful account 
of the metamorphoses based largely upon the recent 
work of Melin. Both volumes are well up to the 
standard of their predecessors and will unquestion- 
ably poe of real assistance to students of the 
British species in the groups reviewed. The Office 
Centrale de Faunistique concerned with the publi 
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cation of those monographs is to be congratulated 
on their excellence and the general imitari of 
ireatment that is being maintained in this truly 
admirable series. 


Thysanoures, dermapléres ei orthopiéres de France 
et de la faune européenne. Par Prof. C. Houlbert. 
(Encyc ee scientifique: Bibliothéque de zoo- 
logie. Tome 2. Pp iv+357. (Paris: Gaston 
Doin et Cie, 1027.) 32 francs 

Tua first volume of the above work was published 

in 1924, and the appearance of the second completes 

the account of the Orthoptera. The latter are 
treated under two sub-orders—the Dictyoptera, 
which include the Blattids and Mantids, and the 

Eutelioptera, which embrace the remaining families. 

The descriptions given of the various species are 

concise and clear, while the numerous illustrations 

are useful aids to identification. 
together with the handy pocket size of the book, 
should make it a serviceable companion for the 
field naturalist in many parte of Europe. There 
is a considerable bibliography at the end of the 
book, and most of the chief works dealing with 
Orthoptera are listed. 


Pages of History. 


Avicenna de Congelatione et Conglutinatione Lapi- 
dum: being Sections of the Kitdb Al-Shifá 
The Lati) and Arabic Texte edited with an 
English translation of the latter and with 
Critical Notes. By E. J. Holmyard and D. C. 
Mandeville. Pp. ix+86 (Paris: Paul Geuth- 
ner, 1927.) np 


Tse authors show that the Latin treatise ‘ De 
congelatione et conglutinatione lapidum," which 
is printed in early alchemical books as a work of 
Avicenna’s, is a translation of part of Avicenna’s 
book, *“ The Book of the Remedy (Kwudb al- 
Shifá)," and is therefore one of the few medieval 
translations from Arabic for which the original 
text dealing with alohemy is available. The work 
has been attributed to Aristotle, but is clearly a 
part of the treatise of Avicenna written as a com- 
mentary on Aristotle about a.p. 1022. In the 
Latin translation the work is divided into three 
parts, the last two having the titles “ De causa 
“montium " and ‘De quatuor speciebus minera- 
lium.” The work contains some very interesting 
geological speculations on the formation of stone, 
rock, and mountains, on the nature of minerals, 
and an adverse criticism of the alchemists. The 
authors consider that it probably represents 
(pao arrived at by Avicenna late in life, and 
that at an earlier period he probably composed 
books in favour of alchemy. 

It is interesting to see these Latin translations 
of Arabic works, until a short time ago oy 
dismissed as ‘ forgeries,’ brought into relation wit 
their authentic originals, and we may hope that 
before long others may be added to the list. 
Mesars. Holmyard and Mandeville have made & 
very interesting and useful contribution to the 
history of chemistry. 


n 





| 
| 
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An Introduction to the Study of Experimental Medi- 
cine. By Claude Bernard. Translated by Henr 
Copley Greene With an Introduction by Prof. 
Lawrence J. Henderson. . xxi +226. (New 
York: The Macmillan Co., 1927) 12s. 6d. net. 


STRIKING evidence of the growing interest in the 
history of medical science is furnished by the recent 
appearance of this translation of the great French 
pi ysiologist’s classical work, which was first pub- 
ished more than sixty years ago. The translation 
is preceded by an introduction by Lawrence J. 
Henderson, professor of biólugisal chemistry at 
Harvard University, who attributes the insufficient 
recognition which Eonar: writings have received 
to their having been overshadowed by the growth 
of bacteriological research. The introduction ig 
followed by a translation of an appreciation of 
Claude Bernard by Paul Bert, who was his 
favourite pupil and successor at the Sorbonne. 

Bernard's work consists of three parts. In the 
first, which deals with experimental reasoning, he 
emphaaisos the importance of the experimenter 
being at once a theorist and a practitioner. and 
maintains that physiological and pathological states 
are controlled by the same forces but differ only 
because of the special conditions under which the 
vital laws manifest themselves. In the second part, 
which is devoted to experimentation on living 
beings, the case for vivisection is luminously set 
forth. The third part contains applications of 
the experimental method to the stúdy of vital 
phenomena, as illustrated by  Bernard's own 
investigations. 

The translator 1s to be congratulated on his 
excellent rendering of the French text. 





School Science. 


Readable School Biology. By O. H. Latter. (Bell’s 
Natural Science Series.) .xii-- 143. (London: 
G. Bell and Sons, Ltd., 1927.) 2s. 6d. 


Tus publishers are to be congratulated upon tho 
production of what should prove a popular addition 
to their Science Series, and the veteran naturalist 
and science master of Charterhouse upon the 
astounding range of biological fact and theory 
which he has concentrated into leas than 150 pages. 
Well printed and containing 48 figures (many of 
them original), the book is very good value for 
money. e author has struck the distinctively 
modern note in biological teaching by emphasising 
the physiological aspect of his subject; so that 
the general reader will not be tired by tedious 
descriptions of types or by long lists of un- 
familiar names. There is, indeed, a section on 
' classification’; but here the reader is directed 
to general principles, the evolutionary scale, and 
the mind is left with an impression of living 
organisms rather than of museum specimens in 
jare correptly labelled. 

The endeavour to live up to the title “ Readable ” 
has inveigled the author into some rather strained 
anthropomorphic analogies; that on p. 136 is 
particularly unfortunate in that it gives entirely 
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erroneous conceptions both of the behaviour of 
the chromosomes during meiosis and of their 
relation to inheritance. number of Mr. Latter’s 
coll es will not be disposed to accept his 
assertion that “with classes taking Biology as 
part of their general educatron, personal practical 
work by the pupils themselves is sheer waste of 
time and money"; this need not, however, 
prevent even such from using his book, which is 
eminently readable. 


Elementary General Science. By J. B. Jenkins. 
(Bell’s Natural Science Series.) First Year’s 
Course. Pp. viii+149. Second Year's Course. 
Pp. vii-171. (London: G. Bell and Sons, 
Ltd., 1927.) 25. each. 

THE arrangement of the subject matter of this 

introduction to physics and chemistry is unusual. 

Each volume is divided into three parte. In the 

first, very full instruotions are Loker for carrying 

out & series of experiments, and each experiment 
is followed by a list of questions to assist the pupil 
to make the correct abaoae and inferences. 

In the second, the resulta of each experiment are 

discussed, and the third deals with the applications 

of the facts acquired. 

Part I. is reminiscent of a cookery book, and it 
is disappointing to find that right to the end of 
the two years’ course it is necessary to ask & question 
to ensure an observation or an inference. “ Is the 
test-tube still intact t" follows the bursting of a 
test-tube by filling it with water and freezing the 
water! The electric bell would afford a valuable 
lesson but for the diagram and explanation, which 
` give the show away.’ Many of the experiments 
are more suitable for demonstration than for 
individual work. 

There is something tq be said for separating 
Parte II. and IL., as a pupil frequently remembers 
the application but forgets the fact or rid e 
because the former made a vivid impression before 
the latter had been grasped 


Smith's Inorganic Chemtsiry. Revised and re- 
written by Prof. James Kendall. Pp. xxvi+ 
1030 +15 plates. (London: G. Bell and Sons, 
Ltd., 1927.) 12s. 6d. net. 

‘Lx this new edition of a well-known text-book, Prof. 

Kendall has been able to preserve the general plan 

and spirit of the original and at the same time to 

incorporate a considerable amount of new material. 

Of the many new topics dealt with, special mention 

may be made of the new views on the ionisation 

of strong electrolytes, which ate very skilfully ex- 
plained in simple language. The book is ono of 
very modern conception and gives an excellent 

&eoount of the elements of inorganic chemistry, 

with sections on physical chemistry and the organic 

chemistry of everyday hfe. 

Elements of Chemistry. By Prof Harry N. Holmes 
and Louis W. Mattern. Pp. xi+519. (New 
York. The Macmillan Co., 1927.) 7s. 6d. net. 

Homes and Mattern’s book is chiefly noteworthy 

for the many excellent illustrations of chemistry 


in its applications to industry and daily life. There , ing chapter in the book is that dealing wi 





are more than 250 illustrations, many of them from 
photographs, and they certainly convey a most 
vivid picture of the ramifications of chemistry in 
all of modern life. For this feature alone 
the book is well worth inolusion in & school library. 
The text contains many references of interest to in- 
dustrial processes, and teachers of elementary chem- 
istry should find the book useful and stimulating. 


Classified Problems $n Physics. Part 1: Mechanics 
and Hydrosiattes. By Dennis Brook Briggs and 
M. Briggs. Pp. viii +128. 3s. Part 2: Magnel- 
ism and Electricity. By Dennis Brook Briggs. Pp. 
viii +128. 3s. Part3: Heat, Light, mi Sound 
By Dennis Brook Briggs. Pp. viii +183. 30. 6d. 
(London: Sidgwick and Jackson, Ltd., 1928.) 

In addition to some hundreds of problems, mostly 

numerical, of the standard of the school certificate 

examination, these books contain definitions, proofs 
of formule, and worked examples. The purpose 
they serve is diffioult to see. They are not text- 
books, and as supplements they are, or should be, 
unnecessary. e pupil who solves more than & 
small fraction of the problems is learning arithmetio 
rather than physics. The teacher might find the 


problemas useful, but would not n the other 
portions of the book. 
Miscellany. 


Coal ın Great Britain: the Composition, Structure, 
and Resources of the C , Visible and 
Concealed, of Great Britain. By Dr. Walcot 
Gibson. Revised and enlarged edition. Pp. 
viii 4-334 +8 plates. (London: Edward eae 
and Co., 1927.) 21s. net. 

Tue fact that a new edition of Dr. Walcot Gibson's 

well-known book “Coal in Great Britain” has 

been called for seven years after the original 
pee of the book is evidence that the work 

as filled, and has filled satisfactorily, & want in 
coal mining literature. The new edition follows 
quite closely the arrangement of the previous one, 
but some of the material in the first edition has 
been expanded, so that the new volume contains 

334 88 inst 311 in the earlier edition. 

A brief chapter has been added on the origin and 

composition of British coalfields; the chapters 

dealing with the coalfields of North Staffordshire, 

Yorkshire, and Nottinghamshire have been some- ' 

what e ed, and have been brought up-to-date 

by the light of recent investigations. This is 
ee particularly true of the great Yorkshire, 

ottinghamshire, and Derbyshire coalfield, where 
development has been pr ing very actively 
during recent years, although there is still room 
for much investigation, seeing that the author 
himself admits that “the northern, eastern, and 
southern productive limita of the concealed basin 
remain conjectural.” Full advan has been 
taken of recent publications on the coalfields of 

Scotland, although these are still dealt with in 

one chapter, whereas the material available would 

readily have warranted a considerably more ex- 
tended description. Perhaps the most disappoint- 
the 
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East Kent coalfield, in the description of which 

advantage does not appear to have been taken of 

the most recent information. The new edition 

remains, however, as was the first, the best brief 

comprehensive survey that we possess of the 
elds of Great Britain. 


Wireless Direction Finding and Directional Recep- 
tion. By R. Keen. Second and ed edition. 
Pp. vii+490. (London: liffe and Sons, Ltd., 
1027.) 21s. net. 


Tas work was first published in 1922 under the 
title “ Direction and Position Finding by Wireless.” 
In the interval, the wirelees direotion-finder, both 
in ita application to navigation and as & useful 
instrument for scientific research, has pies a 
to a considerable extent; and it is not 8 

therefore, to find that a second edition of Mr. Keen's 
book has been called for. The book has been 
revised in a thorough manner and considerably 
enlarged, while ita scope has been usefully extended 
to include directional reception for communication 


p : 

The earlier chapters deal in a clear and simple 
manner with the fundamental theory of directional 
ape aerials, whether of the closed loop type 

tion-finding, or the extended o 
d dar beam communication. A description is 
then given of the various practical types of direction- 
finder used for aerial and marine navigation, and 
in the case of the Bellini-Tosi m, detailed 
working instructions are given for e choice of site, 
erection and calibration of the direction findet on 
S or shore. The navigational aide of the ee 
ealt with in three chapters, containing details 
of the special maps and charta which are required 
and the necessary instruction in field and nautical 
astronomy. Modern research is summarised in a 
chapter on the phenomena of night errors and 
coastal refraction, and the relation of these to the 
propagation of electromagnetic waves is explained. 

A most valuable portion of the book is the 
bibliography of 374 references, which have been well 
chosen and are ed chronolo ically in an 
excellent manner. "The book i is well illustrated by & 
large number of diagrams and photographs, and the 
produotion leaves nothing to be desired. It should 
undoubtedly be in the poeseesion of everyone inter- 
ested in the subjeot of directional wireless. 

R. L. Bwrrg-Ross. 


A Survey of the Social Structure of England and 
strated 


Wales: as IU by Statistics. By A. M. 
Carr-Saunders and D. Caradog Jones. Pp. xvii 
+ 248. (London: Oxferd University Press, 
1927.) 10s. net. . 


Tze compilation of accurate statistical data for 
public edification is a twentieth-century pheno- 
menon. It is a logical outcome of the demand of 
the reasonable for faota upon whioh to base action 
and opinion. The facte which have emerged have 
been of incalculable assistance to social reformers, 
fece appetite has grown until at the present time 

and abundant but somewhat in ible 
fares is available for consumption. This volume is 
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& praiseworthy effort to assist the public in ite 

of assimilation. It gives form and coherence 
to the vast accumulated masa of statistics from 
official and unofficial sources which bear on the 
various aspects of the social life of the community. 
Even more valuable still, it pointe out the existing 
gape in the statistical data available. 

y virtue of its presentation of facta without 
rejudice, the judicial calm with which the many 
efects in our social structure are noted and com- 

mented on, this volume can be commanded to all 
serious students of social science. Būt those who 
expect to find prescriptive remedies for our social 
ills or a denen social theory will be disappointed. 
The authors are content to give the outlines of the 
problems confronting society, such as those con- 
nected with the numerical preponderance of women, 
the effect of heredity, environment, and education 
on quality of population, the distribution of wealth, 
and the aspect of the methods adopted by 
various sections of the community for the protec- 
tion or improvement of their position in society. 
It merits the closest attention of scientific workers 
because of its 8 tiveness and the clarity with 
which it blazes the trail for others in this Pu 
if perplexing, field of research. A. G. 


Pitman’s Dictionary of Industrial Administration : 
a Comprehensive Encyclopædia of the Organisa- 
tion, Administration, and Management of Modern 
Industry. Edited by John Lee. Complete in about 


30 fortnightly Parte. Part 1. . xv + 48. 
(London: Sir Isaac Pitman and Sons, Ltd., 

1928.) ls. 3d. net each Part. 
Wrrz the present trend towards a ation and 
the view of 


co-operation of effort in cere 
improving the organisation production and 
marketing effort, this work should be specially 
welcome to those now actually engaged in the 
organisation, administration, and management of 
modern industry, or those who hope to attain 
positions of importance in the future. In America 
and Germany nearly every industry has ita authori- 
tative work of reference; and while there are 
several text-books in Great Britain devoted to 
single aspects of the problem of scientific a 
ment, this dictionary is, so far as we are aware 
first attempt to cover the whole subject in compre- 
hensive rias À reference to the irs part shows 
that every subject and problem that are likely to 
arise in & well-o undertaking are dealt with 
briefly, and without the over-theorising from which 
many similar treatises, written from the academi- 
cal rather than from the practical point of view, 
suffer. The student and practical man will find 
articles on production, administration, marketing, 
insurance, oe, welfare, accident prevention, 
e giene, transportation, power, and other aspects 
the one big problem of efficient WT 
Unlike some other similar works, the dictio 
generously oross-referenoed to enable the stu fr 
to find the information he is seeking with the 
minimum of trouble. A really full index in the 
last volume should still further enhance the value 
of the work. 


' Thorndike ; 
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Forthcoming Books of Science. 


Agriculture, Forestry, and Horticulture. 
Hrnest Benn, Ltd.—Agricultural edited by 

I.R Bond. A. ond O. Black Lel—H '8 Gardening 
Dictionary, edited by E. T. Ellis, new edition. eris 
and Hall, Ltd, —(reen Manuring, A. J. Pieters 
duction and Marketing, J. F. Cox and G. E. Biart; Farm 
Soils: their t and Fertilisation, E. L. Worthen. 
W. Heffer and Sons, Lid. (Cambridge). —The Evolution and 

cation of Soils, E. Ramann, translated by Dr. E. 
Whittle. Longmans and Oo., [td.—Hundred Acre Farm, 
G. T. Garratt. Macmillan and Qo., L4d.—Elementa of 

in Cotton, Dr. W. L. Bells; Text-book of Tropioel 
ee Bir H. A. A. Nicholls, new edition, revised by 
J. HL Holland. G. P. Puinam's Sons, Léd.—Mushroom 
Book, Dr. W. 8. Thomas, 


Anthropology and Archseology. 


Coulee. oT E: ion, Folk-Lore, and Superstition ; 
An Outline of the Civilaations of the tho- 
Danubian Countries, Prof. Vasile PArvan, tranala’ 

L L. Evans ; Tho Naron, D. F. Bleek. n and Hall 
Lid.—Folk Tales of Provence, W. B. 

Windus.—Early History of Assyria, B. PR G. ma 


Harrap and Oo., I4d.—-Myths and Legends of the Poly- 
nesians, Prof. J. "OQ. Andersen. and Oo., Ltd.— 
Indian Culture Through the Prof. 8. V. Venkatoswara, 


Vol L: Education and 
Low ond Co., Lt.— tory of - Civilisation, 
H. Cory. Macmillan and Oo., Ltd.—The Life of a South 
“Afrioan Tribe, Dr. H. A. Junod, new edition, 2 vols. ; The 
Palace of Mos : a comparative account of the su 
stages of the Early Oretan Civilisation as illustrated b y the 
Discoveries at Enossos, Sir Arthur Evans, Vol. 2, 2 
Jokn M: —A Bhort History of Civilisation, Prof. I. L. 
9 Art of the Cave Dweller: a Study of the 
Earliest Artistic Activities of Man, Prof. G. Baldwin Brown; 


The of the Gods: a Study in the Origins of Culture 
in rio Europe and the Ancient East, C. Dawson. 
Kegan Paul and Co., eut History of the Devi s 
Study in o and 8 ition, R. L. Thom 

Story of M. E. E. Kellett; The Roman World, Pro 

v. t; Macedonian &nd the Hellenhna. 


Imperialism, 
tion of the Hast, Prof, P. J G. Routledge and Sons, 
Tdd.— Race and Civilisation, | AEST Herta, og, D. Service and 
Oo., L4d.—On the Trail of the Veiled Campbell ; 
The Glamour of Near East Excavation, 


Biology. 


A. and C. Black, Itd.—The Story of the Hive: a 
Bee-Lover's Book, C. Williams; Creatures that Fly, A. 
Winifred Vaizey; Oreatures that Swim, A. Winfred 
Mei Oambridgs University Press.—William Bateson, 

Nesbturalist, Essays and Addresses, together with a short 
account of his Life by Mra. Bateson ; rati Movement, 


J. Grey (Oambridge parstive Physiol Chapman 
and Hal, I4d.-Gameo Birds, D. Dewar ; m unn C. 


Oran belg; T ext-book of Zoology, W. C. Curtis and 
J. Guthrie ; T trodaction to vertebrate Embryology, 
Bhumwa; aright aede sens . F. ury and 
O. A. Jo —Àn tary 
Text-book onora Marstio W.Giltner. J. M. Dent 
and Sons, Lid.—A Matriculation oy Mim Johnstons; 
Dura of Plants : or Distribution of Vegetation in the 
ritish. lae, Miss Johnstone. Gurney and Jackson.— 
Ho 4 "feiainiscenode and Impressions of a Hunter- 
Ni m Three Continents, 1851—1928, A. Chapman ; 
Po Handbook of Indian Birds, H. Whistler. Mac- 
1 and Oo., Lid.—Afrioan Jungle Life, A. Radclyffe 
Dupmors; A Text-book of Zoology, the late Prof. T. 
Jeffery Parker and the late Prof. A. Haswell, new 
edition, in 2 volg, Vol. 1 revised by Dr. W. D. Lang, 
Vol. 2 revised by C. Forster . Q. P. Putnam's 
Sons, Itd.—The Social World of the Ants Com 
with that of Man, Dr. A. Forel, translated by OU. K. 
Ogden; Birds of the Ocean, W. B. Alexander; The 


Press, —Lifein the Middle Ages, G. G.' 


Field Book of North American Mammals, H. E. Anthony. 
G. Routledge and Sons, Ltd.— Tho Guests of British Anta: 
their Habits and Life-Histories, H. 8t. J. K. Donisthorpe 


Chemistry. 

D. Appleton and Oo.—A First Book in Chamutry, R. E 
Bradbury, new edition. Edward Arnold and Oo. 
pean for Advanoed Students, Prof. J. B. Cohen, new 

vols. Bostlidre, Tindall and Oos.—Chemioal 
tt, new edition. G. Ball 


Technology of Artificial 
and Use of Industral 
Wasies J. B. O Kershaw. . and O, Black, Ltd.— 
Chemistry of Some Common Substances, O. H. Dobinson. 


Cambridge U: Press.—The Biological Chemistry and 
Physics of Bea Water, H. W. Harvey (Cambridge Com- 
ag ied Physiology). Chapman and Hall, I4d.— Organic 

A Vol 8; A Guide to the Literg- 


er tiene O Crane and A. M. Patterson; 
Physical Chemistry and Bioph Bteel ; Photometrio 
Chemical Analysis, Yoe, Vol [: 
Tests and Calculations, Andrews. J. and A. Churchill, — 
Oils, Fata, and Fatty "Foods, . E. R. Bolton, being a new 
edition of “ Fatty Foods," by Bolton and Revis, with a 
chapter on Vitamins by Prof. J. CO. Drummond ; Recent 
Advanoes in Biochemistry, J. Pryde, new edition; Labora- 
tory Manual for the Detection of Pomons and Powerful 
Dr. W. Autenneth, new edition, translated from 
German edition, J. M. Dent and. Sons, Lu.— 
& Bchool Course, A. E. Foot ; nl O Grifis 


marily hanay and Biology, E. J. Holm 
ond Oe Co. Lt.—A. de A Test Book of in qe dei d edited 


by Dr. J. Newton Friend. Vol. , Pt. L, Nitrogen, Dr. 
P. R. Prideaux and H. Lambourne; Vol. 10, The Metal- 
Ammines, Dr. M. M. J. Sutherland. Gurney and Jack- 
son.—Lunge and Keane's Technical Methods of Chemical 
Analysis, new edition, edited by Dr. O. A. Keane and 
P. €. L. Thorne, Vol. 2: EOM mid Broel by Pror C9: 
Bannister, Non-Forrous Metals by Prof. C. O. Bannister 
and G. Patohin ; Metalho Salts by Dr. W. R Sohoeller, 
Potassium: Balta by Dr. J. T. aha dr and D car 2 
by Dr. R. 8. Morrell and W. E. Wornum, Paint Vi lee, 
Japans, and Varnishes by Dr. R. B. Morrell. 
Lockwood and Son.—A “Treatise on Chemical ineering, 
Dr. Geoffrey Martin. and COo., L4d.— A 
Comprehensive Treatise on io and Theoretical 
Chemistry, Dr. J. W. Mellor, Vol. 8; Creatine and 


Creatine, Prof. A. Hunter (Mon hs on cap c E 
Methuen and Oo., Lid.—The Great Chemists, E E. Holm- 
h).—Gases RT 


bu S. heor aná Bogd (Piin ferie tiflo Papers a Liquids 


Waterston, edited with à Bioarephe by Dd. E J. B. Haldane. 
Ozford University Press.—Colloid Ohemistry of Rubber 
Later, Dr. E. A. Hauser. 


Engineering. 

Edward Arnold and Co.— British Engin 
R. ioer. QG. Bell and Sons, Lid.— 
Royal Institution Christmas Lectures, 1027—8, ‘Prof, 
da O. Andrade. Ernest Benn, L4d.—' The abdo aus 
tion of Docks, Wharvea, and Piers, F. M. Plat Taylor; 
ting Machinery, W. H. Barnes ; Insulated Electrıo 
Cables, C. J. Beaver, Vol. 2: Manufacture and T! 
Evaporating, Condensing, and Coo Mela die 
Hausbrand, new edition, revised by B. d Appa 


Wag, 


and Windmg, H. M Mo Chipman ond ta tae 
Motor 8 , A. O. Hardy ; Port Stadies: with spemal 
Dui seid Western orts of the North Atlantic, 


Brysson Cunningham; Car Mamtenance and Repairs, 
ra W. Judge; Telephone and Power Transmission, R. 
Bradfield and W. J. John; Exhaust Steam Engineering, 
C. 8. Darlmg ; Handbook of Mechanical Refrigeration, 
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Macintyre ; Alternating ae Machinery, A. E. Brown ; 
Highway i i teman; Kinematics of Machines, 
Gullet. OC. Gri and Co. Lid.—A Manual of Marines 


Wa RE . Seaton, new edition; The Manufacture 
0: Ware, L. R. Mernagh; The Timbering of 
Metalliferous Mines, d. F. Downey; Carbonsation Tech- 
nology and The Production of Coke, Ohar- 
coal, and other Fuels, Armstrong; Distribution of Elec- 
re by Overhead Lines, W.T. Taylor; The Reminiscences 
of an Engineer Oioer im the Royal Na » Hing. Rear-Adml. 


E. W. G. G. Hi 0., Léd.—The Book 
of Remarkable Machinery, ke” Lockwood 
and r3 wis yd s oral Concrete Bri W. L. Scott, new 
edition; Water i ing, O. Hogg, revised by F. 
Johnstone- -Taylor ; 8 Yeer Book for 1828, oom- 

Hed and edited by D Kempe and W. H. Buh 

athuen and Oo., Lid.—The Great Dr. Ivor B. 


Hart; The Great Inventors, Dr. C. R. Gibson ; Mine Light- 
ing, Dr. J. W. Whitaker. 


“Geography and Travel. 


G. Bell and Sons, L4d.—Untrequented Southern France, 
R. Elston; Paris, E. Montizambert ; What to see in Sussex, 
B. E. Winbolt. 0 Un Press.—Hand-list of 
Catalogues and Books of Reference ing to Carto-Biblio- 

y and Kimdred Subjects, for Great Britain and Ireland, 
~ 1027, Sir Herbert Georgo Fordham ; A Regional 
Geography, edited by Sir Johnn usol and A. Q. be W. Di 
cashire, Wilmore ; Stirlingshire, Dr. D. 
Bim (Cambridge County Handbooks). 

lI4d.—Etah and Beyond: or Life Within ‘Trove 
Dare ef ius bale D. B. p ee 
Dr. G. Grosvenor; Oceanography, R. W. Miner: Geography 
pt North Axnerica, Miller and Parkina. Vigor Gollanos, 
I4d.—The Truth about Arabia, H. Sb. John Philby. G.G. 


Harrap. ona Oo., Lid.—The Book of Polar oration, 
Edith L. Elias. W. Heffer ond ER ml )— 
Through the Apennines the Lands of the Abruxxi, 


Hugh Thomson; North ria, P. Anderson 
illustrated by Hugh Thomson (Highwa 
Seriee—Pooket Edition). Methuen and 
An Koonomio and Regional Geography, B. H: 
Thomas Mwrby and Co.—Theory of tinental 
A ME M on the i &nd Movement of Land 
Inter - Continental and Intr&-Continental, 
roposed by Alfred W: er. W. A. J. M. Van 
oot van der Gracht, B. Willis, R. T. Chamberlin, 


Taylor, 


2 . G. P. Putnam's Sons, Lid.—Acroes Azia's Snows 
and the Maroo Polo Trail from Bombay 


Wa 


to Pilsmy, W. J. Morden ; ; Lixards of Komodo, 
W. D. Burden. U Press of L4verpool, Lid.—An 
Introduction to Ocean y with ial reference to 


Geography and Geophyaios, Prot. Johnstone, new 
edition, Including the results of recent work on geophysics, 


Geology, Mineralogy, and Mining. z 
Universily Prose. —Earth Flexures: their Geo- 


Cambridge 
metry and their resentation and Analysis in Geol 
Section, with reference to the Problem of Oil Findr 
E. G. Busk. Q. Griffin and Oo., Itd.—The Geolo 


of Go 
E. J. Dunn. Maom4llan and Oo., Eo Geor ce, 
Anlaya Om Doposie T B. Sorivenor. Thomas Murby and 
Co.— Alluvial Prospecting: the Technical Investigation of 
Economic Alluvial Minerals, Dr. O. Raeburn and H. B. 
Milner; Diamond: A iptive Treatise, Dr. J. R. 
Sutton: Handbook of the Geo of Great Britain, edited 


Dr. J. W. Evans and Dr. O. J. Stubblefield; T 
auss, Dr. A. Morley Davies, in 2 parts: (1) tive 
and Systematio, (2) rical and hioal. P. 
Puinam's Sons, — The Geology of mgolia, C. P 


Berkey and F. K. Morris. 
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Mathematica! and Physical Sciences. 

A. and C. Black, Lid. — Heat aud y Physics, 
E. O. Melly. Cambridge U: Press.—The Theory of 
P | Aceon aid Gata oe S Dr, A. R. 
Forsyth; Astronomy and Coemogon. H. Jeans ; 


tical Sytem d. G. 95 p d 
iddans and R. T. H C. ariin 
f. H. Cha 
Macmillan and Oo., I4d.—Theo Theory of Heat, Dr. T. 
Preston, new edition, edited by J. R. Cotter ; The Theory of 

$, T. Preston, new edition, edited and revised by Prof. 
A. W. Porter. Methuen and Oo., Ltd. —Tl'he Quantum and 
its Interpretation, Prof. H. S. Allen; Gravitation, Prof. 8. 
Brod ; New Worlds for Old: The Realm of Modern 
rua G. Lunnon; Test Examinations in Physice, 
R. C. Johnson ; The App 


Anscombe; X-Rays, B. L. Worsnop; Spectra, Dr. 

ications of Interferometry, W. E. 
Williama. Ozford Unaversity Pross.— he Principles of 
Mechanism, F. Dyson. 


Medical Science. 


Baillóre, Tindall and Cox.—Baillibre's Synthetic Ana- 
tomy, J. E. Cheesman, Part IX.: The Head and Neck; A 
Manual of Pathology and Morbid Anatomy, Dr. T. 'H. 
Green, new edition, revised by Dr. A, Pmey; Aids to 
Ophthalmology, Dr. N. B. Harman, new edition ; The Simple 
Goitzes, Dr. MoCarrison ; Epil , Dr. L. J. J. Muskens, 
with a Prefabe by Sir Charie B. Sherrington ; Modern 
M the Diagnosis, ey ren pt and ‘Treatment of 

osis, Dr. J. A. Myers, with an Introduction by 
D. A, Stewart; Fighters of Fate: a Story of Men and 
Women who have achieved greatly despite the pe ai 
of the Great White P with an Introduction by C. 
Mayo; Researches on the 8 iooooci, with special refer- 
gate te the Importance of ifferential Media and Micro- 
photography y as an Aid to ther Claseifloation and Identi- 
ton, being Vol. 3 of the Annals of the Pickett- 
Thomson Research Laboratory, Dr. D. Thomson and Dr. 
R. Thomeon ; Selected Papers on Injuries and Diseases of 
nee Sir W. L de C. Wheeler. O University Prese.— 
Dene af tho Muman Eyo; da C. Mann. Chap- 
all, Ltd.—Pharmacognosy and Materia Medica, 
HO G Washburn end W. H.Blome. W. Heffer and Sons, Ltd. 
OCambridge).—Praotioel Serology, Prof. Viganò, trens- 
tod by E: Mary Henor and edited Wo L. Wolf; 
ee of Madioo-Legal Society, 1926-27, edited. 

Bein G. " Slot and E. Dickson. E. and S. Livingstone 

— An Introduction to the Technique of 

i Frances M. ferais cu A Handbook of 

Dr. A. MoL. Watson tal Disorders: a 
Hee for Students and Practationars, Dr. H. J. 
Norman; An Introduction to Practical Baoteriology, Dr. 
T. J. Mackie, Prof. R. Irvine, and Dr. J. T. MoCartney ; 
Manual of ioal Anatomy, C. R. Whittaker; Delafield 
aod Brudden's Text-book of Pathology, new edition, 
revised by Dr. F. C. Wood. Macmillan and Co., Lid.— 
Brain and Mind: the Nervous System of Man, Prof. 
E A. Berry. Kegan Paul and Co., Lid. —ldioeynorasiee, 
hry Rolleston, Bart. ; Diagnosis : and Spirrtual 

Healing Dr F F. G. Crookshank ; Rheumatic ws Dr. 


m Medii and the Mae, Dr. M Galpin, 


Metallurgy. 


Ernes Benn, L4d.—Industria] Steel and Iron: their 
Constitution and Properties, P. Oberhoffer, revised and 
edited by W. Austin; industrial Use of Bauxite, with an 
Aooount of its Oocurrenoe, Composition, and 
Properties, Dr. N. V. . Knibbe. Chapman and Hall, Lid. 
—Inmpurities in Metals and Alloys: their Influence on 
Structure and Properties, Dr. C. Bmithelle ; Practical 
Steelmaking, W. Lister ; Iron and Steel, Boylston. 


Miscellaneous. 


Bailhare, Tindal and Cox.—The Community Use of 
Schools, Eleanor Touroff Glueck, with a Foreword by H. W. 
Holmes. G. Beli and Sons, Ltd. — he Approach to Teach- 
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: A Handbook for pina P Roscoe and. H. Ward. 
TE e Uni Principles and Practice 
ee 


The Social Insects: their 
W. M. Wheeler ; Tho Symbolo rove 


and 
dont 


Ere uA EAE &nd ita Integration m Children, Dr. J. F. 
Tad. (Goris (Cambridge Publio Heal and Sons, | An Historical Introduction to Modern Psychology, gee 


).—Ihe Phoriétics of 


E A Lid.—B8cience for Intermediate 
ee, D Monour and J. Thorburn. Methuen and Oo. 
Léd.—Mine Atmospherics, W. Payman and Prof. I. O. F. 
Statham ; The tion of Coal for the Market, Prof. 
H. Louis. John Murray.—Gilbert White: Pioneer, Poet, 
and W. Johnson; pad Addroasos and Dmaye, 
Viscount Haldane. 
Saienoe for Junior J. W. 
Bispham. a a Tate Bee or You: & 
Book of Essays on Scienoe, J. G. Crowther; Coloured 
Thinking, and Other Studies in Science and Literature, Dr. 
D. Fraser Harris; The Sixth Sense, and Other Stadies in 

Beienoe, Dr. D. Fraser Harris. 


Philosophy and Psychology. 


D. A and Oo. rau. thet Perak its siete 
Pnnoiplee H. L. Ho 
Individual a - 
Reahsm: an Attempt to trace its ‘ativan, eon an 
ment in its Ohief 


with a Foreword by rere Common Princi es 


a Physiol Dr. 
gr eni Eblagy Pr d, econ» 


ania Ita Boul an 1ta Faculties. Maomillan and Oo. 
L4d.—Tlhe Unique Status of Man, Prof. H. Wildon Carr; 
Human Values and Veritiee, Dr. H. O. Taylor; Theistic 


F. ©. Kolbe. Kegan Poul and Co., Ltd.—The Technique 
of Controversy : Principles of Dynamio Logio, B. B. 


2 


ord U tal ` 





Morphy; Colour end Colour Theoriea, C. Ladd-Franklm ; 
Pinto 


Life : a E. M. Joad. . 


Technology. 


G. Bolland Sons, L4d.—Old i See oma A Handbook 
for Collectors, W. B. Honey. Lid.—Modern 
By-Produot Coking Preotice, E. Bury and B. J. Morgan; 
Textile Mioroeoopy, L. G. Lawrie. and Hall, Ltd. — 
The Cleaning of Dr. W: R. Chapman ; Ice Cream Plant 
&nd Manufacture, R. G. Reid; Quantity Burveying: fo for 
Builders, W. L. Evershed, new edition; Bella e 
; The Founder's Craft and "s Art, J. R. Nichols; 
bogr&phio Art Secreta, W. Nutting ; The Problem of Fer- 
Siri Hh the Facts and Hypotheses, Dr. M. Schoen, 
translated by E L. Hind; Artina] cial Silk, Dr. F. Reinthaler, 
translated by Prof. F. M. Rowe; Horology ? the Science 
of Time Measurement, and the Construction of Clocks, 
Watches, and Chronometers, J. E. Haswell. C. Gri, 
Oo., Idd.— Paint Techno , EF. Noel Heaton. 
Sons, Lid.—Moving Ooil ad Speakirs, F. H. 
Lockwood and Son.—Modern Furniture Venetia, 


oo 


E. W. Hobbe ; : a Practical Guide to the Art ot 
Stone Cutting, R. new edition. Longmans 
and Oo., Idd.—The Smence and Practice of Oonfectionery, 


Prot. D. Ellis and D. Campbell. -Maomillan and Oo., Lid. 
—The of Jute and pen T. Woodhouse, 

new edition. ethuen and e oe Arta 
and Sciences of the RIDE Neuburger, translated by 
Dr. H. L. Brose. 


Printed tn Great Britoss by R. k R. Oaer, Lorren, Edtaburgh. 
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ornaments in glass paste. Finally, small beads of 
glas paste lying in masses show a pattern worked in 
colours, probably part of a garment, a new feature 
in Myoeneen art. Pottery dates the tomb at about 
1800 B.o. No human remains were found, and 
Prof. Persson suggests that the tomb may have been 
the cenotaph of & chief. This would agree with the 
great attention known to have been paid to the dead. 
by the Mycenmans and with practices suggested in 
several Homerio passages. - 

Tra Boyden Station of the Harvard College Obser- 
vatory, which was situated at Arequipa, Peru, from 
1890 until 1927, has now been re-established near 
Bloemfontein in the Orange Free State. Photo- 
graphio work with two telescopes was resumed in 
September 1927, using the temporery quarters pro- 
vided by the city of Bloemfontein while the permanent 
station is under construction on a low kopje a short 
distance south of Marel’s Poort, the power station 
settlement of the city. Bloemfontein is providing 
the permanent site for the new observing station, 
and making roads and other improvements for the 
Harvard Observatory. Under the former director, 
Prof. E. O. Pickering, and the present director, 
Prof. Harlow Shapley, the Harvard Observatory has 
maintained for forty years a very active interest in 
the southern sky, and nearly one-half of the great 
collection of astrographic plates at Harvard were 
made at ita Boyden Station. The observing con- 
ditions at Arequipa were excellent for about eight 
months of the year, but a prolonged oloudy season 
from November to March badly hampered the 
systematic observations. The cloudy weather at 
Bloemfontein is more evenly distributed through the 
year, and at the same time the transparency and 
seeing are extraordinarily good. The transfer of the 
station and its enlargement were made possible 
through gifts by the International Education Board 
and by Harvard University. A new 60-inch re- 
flecting telescope, to be the largest mstrument in 
operation in the southern hemigphere, is being oon- 
structed for the Boyden Station. Other instruments 
that will be in operation are photographic doublets 
of eight inches and twenty-four inches aperture, 
a 10-inch photographic triplet, the 13-inch Boyden 
refractor, and photographic cameras of one, three, 
and five inches aperture. The problems under in- 
vestigation include extensive studies of variable 
stars, extra-galactic nebule, globular star clusters, 
proper motions, and spectral classification and analy- 
ais. The transfer and erection of the station are 
under the immediate supervision of Dr. J. 8. Para- 
skevoponlos. 


Tun Annual Report of the Committee of Manage- 
ment of the Lewis Evans Collection of Scientific In- 
struments at Oxford has just been published. It 
records the restoration of the main exhibition room in 
the Old Ashmolean Museum to ita original condition, 
and the unveiling by Viscount Cave, as Chancellor of 
the University, of the memorial windows to Dr. Plot 
and to Sir Christopher Wren. All the astrolabes in the 
collection have now been photographed in preparation 


No. 3045, Vor. 121] 


NATURE 


393 


for an illustrated catalogue; important memoirs on 
the subject of the astrolabe have been published by 
Dr. R. T. Gunther, the curator of the collection. 
Among recent accessions are & 6-in. reflecting telescope 
made by Sir William Herschel, and the fine silver 
microscope made by G. Adams for George III. The 
telescope has been presented by Dr. Herbert N. 
Evans, of Exeter College, himself a cousin of Dr. 
Lewis Evans; it was formerly in the poasession of 
Archdeacon Nathaniel Jennings, who had a small 
private observatory on the north side of Regent’s 
Park, London. The George III. microscope, apart 
from ite interest as an example of the silversmith’s art, 
admirably illustrates the advance made in one century 
fram the instrument designed by R. Hooke, of Christ 
Church, in 1665. Among other accessions are a 
‘thunderhouse’ and a frictional electric machine, 
both of which are associated with Joseph Priestley. 
The Report ends with a reference to the finances of 
the collection, which in spite of liberal gifta from the 
great City Companies and other public bodies both 
within and without the University, cannot yet be said 
to be on a satisfactory footing. 


Psor. A. LAnaÁ'8 work on copepods in the saline 
waters of Croisic, and his claims to have established 
an evolution from one genus to another, have been 
discussed by Mr. R. Gurney and Mr. A. G. Lowndes 
in the columns of Narunz (Sept. 4, Oct. 16, 1926; 
Aug. 27, 1927). These 'allomorphs, or transition 
forms, he affirms may be produced by slight alteration 
in the environment, both in the laboratory or, within 
a longer period, naturally in the marshes themselves. 
Thus in eight stages, during seven years he olaims 
to have transformed Canthocamptus into Cyclops, and 
similarly many forms have been changed from one 
genus to another. Mr. Gurney’s criticiams are based, 
first, on the incomplete evidence given, Prof. Labbé 
himself admitting that his aquaria were not absolutely 
free from contamimation by other species, and giving 
no exact details of his experiments Bo that the evidence 
can be weighed; and secondly, on the wrong identifi- 
cation of his forms, some of the new generd being 
apparently identical with those already known, and 
the figures themselves inaccurate. Mr. Lowndes 
attacks the problem from another quarter, questioning 
the results on the grounds of the impoenibility of such 
small increases in the pH being capable of producing 
such momentous resulte, and referring to his own 
work on freshwater Cyclops which retain their in- 
dividual characters within & wide pH range. 


Wz have now a communication from Prof. Labbé 
in support of his own observations, upholding the 
identifications in spite of oriticisms, bis contention 
being that Mr. Gurney could not possibly prove that 
forms were identical which he did not see. He 
suggests sending to Mr. Gurney a lot of the copepods 
for analysis ; an offer which we hope will be accepted. 
Secondly, in answer to Mr. Lowndes he agrees that 
freshwater copepods can offen bear a much greater 
range of pH than those in salt water, but holds that 
variation in pH will not necessarily brmg about 
morphological variation. Thus the quoted Artemia 
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showed no change, whatever the variation in pH. 
On the other hand, with small change in surroundings 
alteration may take place. As he says, “ Allelogeneeis 
18 likely to succeed only under proper conditions of 
equilibrium between inner and outer pH.” To find 
such conditions “is the fundamental problem of 
allelogeneais, which I have not yet solved." Prof. 
Labbé quotes his previous work on the cyolea of 
Dunaliella as suggesting some solution of the problem 
of internal adjustment, and finally states that he will 
carry on his researches ‘ quite undisturbed.’ It is to 
be hoped that he will bring forward more exact 
descriptive and experimental evidence in support of 
his interesting and revolutionary statements. 


Wa much regret to announce the death on Mar. 4, 
at the age of seventy-five years, of Sir Aubrey Strahan, 
K.B.E. F.R.8., lately Director of the Geological 
Survey of Great Britain, and of the Museum of Prao- 
tical Geology, London. 


Tx Council of the British Association will nominate 
Sir Thomas Holland, rector of the Imperial College of 
Science and Technology, a8 president of the Associa- 
tion for the meeting to be held in South Africa 
in July and August 1929. Mr. O. J. R. Howarth, 
Secretary of the Association, expects to proceed to 
South Africa in May next to confer with authorities 
there on arrangements for the meeting. 


Ms. W. L. HrauzNsg, charman of Mesars. Cammell, 
Laird and Co., and well known for his work in 
soientiflo administration and industry, has been elected 
& member of the Athenwum Club under Rule I., 
which provides for election by the Committee of 
“ persons of distinguished eminence in science, htera- 
ture, or the arte, or for public services.” 

Tus followmg offloers were elected at the annual 
general meeting of the Geological Society of London, 
held on Feb. 17: President, Prof. J. W. Gregory ; 
Vice-Presidents, Dr. F. A. Bather, Prof. E. J. Garwood, 
Dr. E. Greenly, and Mr. H. W. Moncktón ; Secretaries, 
Mr. W., Campbell Smith and Dr. J. A. Douglas; 
Foreign Seoretary, Sir Arthur Smith Woodward ; 
Treasurer, Mr. R. B. Herries. 


Ds. W. Rosuwuarn, Superintendent of the Metal- 
lurgy Department of the National Physical Labora- 
tory, cera die Bince 1906, has been elected 
president of the Institute of Metals for 1928-29. 
Dr. Rosenhain is a graduate of the Unrversity of 
Melbourne, Australia, whence he came to England in 
1882 with & research scholarship of the Commissioners 
of the 1851 Exhibition. He has carried out a large 
amount of metallurgical research both on non-ferrous 
metals and on iron and steel, and is also well known 
in connexion with glass technology. 

De. HxanmRT E. Ives, who recently received the 
John Scott medal and premium for His contributions 
to electricel telephotography and television, has given 
the amount of the premium (1000 dollars) to the 
Optical Society of America, to found and endow a 
medal. This medal, to be awarded every two years 
for distinguished work in optics, is to be named ‘“‘ The 
Frederic Ives Medal,” in honour of the donor’s father. 
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A CONFERHNON on '' Malting Barley ” will be held 
at the Rothamsted Experimental Station at 11.80, 
on Thursday, Mar. 15. The subjects of the addresses 
to be delivered are “ What the Barley Buyers Want" ; 
“ The Influence of Season on the Yield and Quality 
of Barley "; ''Cultivation and Treatment of Barley 
grown for Malting i in the Vale of Taunton”; “ Cul- 
tivation and Treatment of Barley grown for '"Malting 
on the Lincolnshire Heath "; “ Malting Barley: Old 
and New Varieties’; and “ Five Years’ Experiments 
on Malting Barley." A 


Ar a meeting of the Royal Society of Edmburgh 
held on Mar. 5, the following were elected fellows 
of the Society: Dr. E. A. Baker (Edinburgh), 
Prof. G. B. Barbour (Peking), Mr. H. W. Brown 
(Edinburgh), Rev. Dr. W. 8: Bruce (Banff), Prof. 
A. J. Clark (Edinburgh), Dr. A. Couttie (Edinburgh), 
Dr. W. Murdoch Cumming (Glasgow), Mr. W. R. 
Dawson (London), Mr. E. W. Fenton (Edinburgh), 
Dr. James Forrest (Dundee), Prof. J. Fraser (Edin- 
burgh), Dr. K. Fraser (Carlale), Mr. W. G. Harding 
(Oxford), Mr. A. D. Hobeon (Edinburgh), Mr. W. V. D. 
Hodge (Bristol), Dr. A. Hunter (New York), Mr. P. J. 
Johnston-Baint (London), Prof. R. W. Johnstone 
(Edinburgh), Dr. T. J. Jonee (Liverpool) Mr. T. L. 
MacDonald (Glasgow), Prof. T. J. Mackie (Edinburgh), 
Prof. G. Matthai (Lahore), Dr. J. E. Nichols (Edin- 
burgh), Dr. C. H. O'Donoghue (Edmburgh), Dr. G. H. 
Percival (Edinburgh), Mr.'R. S. Pilcher (Edinburgh), 
Mr. C. E. Prioe (Edinburgh), Mr. O. F. T. Roberta 
(Aberdeen) Mr. R. Senior-White (Kasauli, India), 
Mr. A. D. B. Smith (Edinburgh), Mr. A. M. Watters 
(Hawick), Mr. J. M. Whittaker (Edinburgh), Dr. J. 
Williamson (St. Andrews)., 


Tae fifth International Botanical Gnn will be 
held at Cambridge on Aug. 16-23, 1980, with excur- 
sions during the following week. As at present ar- 
ranged, the Congreea will be organised in the following 
sections: Paleobotany, morphology (imcludmg ana- 
tomy), taxonomy and nomenclature, plant geography 
and ecology, genetics and cytology, plant physiology, 
mycology and plant pathology. For each of these 
sections a British sub-committee has been appointed, 
by which the programme will be arranged. The chair- 
men of these sub-committees and their addresses are 
as follows: Palmwobotany, Prof. A. C. Seward, Botany 
School, Cambridge ; morphology (moluding anatomy), 
Prof. F. E. Fritech, Danesmount, Tower Hill, Dorking, 
Surrey ; taxonomy and nomenclature, Dr. A. W. Hill, 
Royal Botanic Gardens, Kew, Surrey; plant geo- 
graphy and ecology, Prof. A. G. Tansley, Department 
of Botany, The University, Oxford; genetios and 
cytology, Bir John Farmer, Imperial College of Science 
and Technology, London, 8.W.7; plant physiology, 
Dr. F. F. Blackman, Botany School, Cambridge ; 
mycology and plant pethology, Dr. E. J. Butler, 
Imperial Bureau of Mycology, 17 Kew Green, Kew, 
Surrey. Communications made to the Congres by 
means of papers or by participation in the general 
discussions will be permissible in English, French, or 
German. An executive committee of British botanists 
bas been appointed, with Prof. Seward as chairman, 
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to make the necessary arrangementa; Dr. A. B. 
Rendle 18 acting as honorary treasurer, and Mr. F. T. 
Brooks, 31 Tenison Avenue, Cambridge, and Dr. 
T. F. Chipp, Royal Botanic Gardens, Kew, are 
honorary secretaries of the Congress. 





APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—A teacher 
of woodwork and geometry at the Walthamstow 
Technical College—The Clerk to the Governors, 1 Sel- 
bourne Road, E.17 (Mar. 12). An assistant master 
for mathematica and science at the Acton and Chiswick 
Polytechnic Junior Technical School—The Principal, 
The Polytechnic, Bath Road, Chiswick, W.4 (Mar. 16). 
A principal and head of the metallurgical department 
of the County Technical College, Wednesbury—The 
Director of Education, County Education Offices, 
Stafford (Mar. 23). A full-time teacher of engineering 
subjects at the Shrewsbury Technical College—The 
Secretary to the Committee of Management, Guild- 
hall, Shrewsbury (Mar. 27). A biochemist and a proto- 
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zoologist at the Medical Research Institute in Nigeria 
—The Private Secretary (Appointmenta), Colonial 
Office, 2 Richmond Terrace, Whitehall, 8.W.1 (Mar. 31). 
Inspectors of agriculture under the Department of 
Agriculture and Forests of the Sudan Government— 
The Controller, Sudan Government, London Official, 
Wellington House, Buckingham Gate, 8.W.1 (April 7). 
A professor of organic chemistry in the Central College, 
Bangalore, University of Mysore— The Registrar, 
University of Mysore, Mysore, India (April 25). A 
junior asaistant in the Research Department, Wool- 
wich (under the directorate of Explosive Research )— 
The Chief Superintendent, Research Department, 
Woolwich, 8.E.18. 


ERRATUM.—ln NATURE of Mar. 3, p. 315, col. 2, 
lines 20 and 24, it was stated that Prof. A. V. Hill had 
calculated that the Woolworth Building in New York 
could be climbed in eight seconds, and that it had been 
done in nine seconds. These times should be eight 
minutes and nine minutes respectively. 








Our Astronomical Column. 
Coamrs.— After the discovery of Reinmuth’s | medium, as such a medium could scarcely have been 


comet, an examination was made of earlier plates 
taken at Konigstuhl, with the result that the following 
ition of the comet was derived: Jan. 29-10757 
.T.; R.A. 95 239 365-6; N. Decl. 17°41’ 19"; from this 
pos. combined with those of Feb. 22 and 25, 
r. A. C. D. Crommelin has derived the following 
elliptical orbit (the position for Feb. 22, on revision 
of measures, was given as 9^ 15™ 78-5, N. Decl. 
21? 44' 55°): | 
T 1928 Feb. 1-6502 U.T. 


w 9° 26’ 87° 
0 124 53 ll presse 
$ 8 0 18 
9 30 2 13 
loga 0-5701080 
log q 0 2685923 


Period 7-164106 years. 
The following ephemeris ia for 0 h. U.T. : 


BRA. N. Deal lgr log ^. 

Mar. 8 9h 14m 31* 23° 8' 02748 9-9889 
16 9 16 44 28 81 0-2778 0-0132 

24 9 20 54 23 35 0-2814 0:0402 


The orbit does not closely resemble that of any 
comet in the catal: but there 18 & distant resem- 
blance to that of Denning’s comet, 1894 I. It is of 
interest that the aphelion point of the above orbit 
lies close to the perihelion point of comet Schwasemann- 
Wachmann, and the two cometa were close together 
in the middle of 1924, if the orbit of Reinmuth is 
near the truth ; 15 representa within 24* an observation 
made at Milan on Feb. 28. : ! 

Mr. James Young obtained a photograph of Encke’s 
comet, Feb. 67708 U.T., from which he derives the 
following position: R.A. 225 49m 54-58, N. Deol. 
0° 18’ 55°. This gives Feb. 19-829 for the date of 
perihelion, which 1 3 hours later than Matkiewicz’s 
picdicted date, Feb. 19-6984, rather an unexpectedly 

discordance. The acceleration of thig comet, 
which formerly attracted so much attention, seems 
to have completely died away. This renders it 
diffoult to explain the acceleration by reasting 
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present in the last century and absent now. 

Mon. Not. Roy. Astro. Soc. for January contains 
reproductions of the drawings of S8kjellerup’s comet 
by Mr. Chidambara Aiyar on Dec. 15, when it was 
about 2° from the sun. 


Tum DRaAvsoN PanRADOX.—This paradox had its 
sole basis, m a carelesaly wnitten paragra h in Sir 
J. Herschel’s ‘‘ Outlines of Astronomy. T asserta 
that the pole of the equator moves around s centre 
that is 6° distant from the pole of the ecliptic, go 
that the obliquity varies between 234? and 354°; the 
ioe-ages are asserted to have occurred at the epochs 
of maximum obliquity. Drayson also erroneously 
claimed that the proper motions of sters were merely 
an effect of this movement of the earth’s axis. 

The observational evidence against the Drayson 
theory, and ita lack of a dynamical basis, have been 
Copey brought before the pubho d the last 
half-century, but it still claims adherenta. r. A. H. 
Barley, ita rincipal advocate, has recently brought 
out a pamphlet, ‘ The Ice Age " (W. E. Baxter, Ltd., 
Lewes, Sussex), in which the old assertions of Drayson 
are repeated, and the further claim made that the 
very small errors in the predictions concerning the 
recent solar eclipse (spoken of as ‘serious errora’ in 
the pamphlet) were due to the non-acoeptance of 
Drayson’s views. The ent here is a repetition 
of t used by Mr. E. J. Stone in several papers 
between 1883 and 1892; he asornbed the errors of 
Hansen’s lunar tables to a change in the ratio of 
mean to sidereal time, brought about by. the substitu- 
tion of new solar tables m the Nautical Almanac 
He was correct in asserting that some such ch 
took place, but he multiphed ita effect by 865; Sir 
G. Airy showed in a letter to the O in Ma 
1883 t sidereal time, from the manner ın which it 
was derived, could not be m error by the amount 
that Stone asserted. 

Prof. de Sitter discussed the errors of the lunar 
tables m NaruzE of Jan. 21, p. 99, and gave the 
evidence in favour of the conclusion that they are 
due to small variations in the earth's rate of rotation, 
not to changes in the direction of ite axis. 
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Research Items. 


HAWAIIAN Jaws AND 'Dzurg. —Mr. H. G. Cha) 
has examined the collection of Hawaiian mandi s 
both those attached to crania and those without 
crania, and mostly dating from before the coming of 
the white man, in the Bernice P. Bishop Museum, 
Honolulu, with a view to the study of the teeth 
and dental disease. The results are published in 
Memows of the Bernice P. Bishop Museum, vol. 9, 

. 8. The teeth show comparatively libtle i - 
arity, only 9-9 cent. Only 17-2 per cent. have ae 
incisor kn out as & sign of grief for a relative. 
This custom was more prevalent among the men 
than the women, and on Hawaii than on the other 
islands. There is little caries owing to develop- 
mental faulte. From forty to sixty years of age it 
increases considerably, and is more prevalent in 
mandibular than in the maxillary Alveolar 
abscesses more prevalent as age advances, aa 
does p ; between forty and sixty years of 
age o 6-57 per cent. are free from it. As 
the jaws, there are more orthognathous females than 
males and little prognathiam in either sex. The 
pea. of males and females show 4 ter height 
and wi th of the ramus of the mandible on the left 
side and & greater height of the body of the mandible 
on the right side. The males of the island of Hawaii 
show a greater bigonal width than those of the other 


- islands. 


CaNGHg BrATIBTIOB.— The Ministry of Health has 
issued two further reports on oe&ncer. One of these 
( on Pub. Hi and Med. Subjects, No. 46) 
d with canoer of the rectum, and is based on an 
examination, by the Departmental Committee, of 
the records of rather leas than 6000 cases of this 
disease. It is found that, on an average, the Plea roe 
did not come to o tion until twelve months after 
the occurrence of the first symptoms, and that rather 
leas than half the patienta when seen by the surgeons 
were considered to be operable. Of operated 
on, about one-sixth died as the result of such operation, 
sepsis being the cause of half these deaths, but two out 
of every five were alive three years afterwards. The 
other report (#b., No. 47) deals with the treatment of 
canoer of the uterus at the Samaritan Free Hospital, 
and has been aae Dr. Janet Lane-Claypon 
and Mr. W. M. H. M'Ouliagh. in the same 
fact emerges that something the patients 
are inoperable when they present themselves, and 
that the first symptoms were noticed six months 


previously. The operative mortality in cancer of the 
cervix was only about 6-7 per oent., and the number 


s five after h y was about 
M rond for the i and 44 per cent. for the 
ominal operation. For canoer of the body of the 


uterus, the number i five years after operation 
was 61:5 per cent. It has long been recognised that 
childbirth is a predisposing cause of cancer of the 
cervix, and the date here collected suggest that 
Tea O E OTA ee ee 
early miscarriage ore the fœtus is viable. Many 
othar dataila have “alas; boeri in the two 
reports, such as the earliest symptoms of the disease 
noticed by the patients, the mortality of various 
o ive procedures and the chief causes of death 

erefrom, and the duration of life without operation. 


Hanwrun Norz.—The Engineering Section of the 
National Safety Council, st "Es bus th annual 
congress, held at Chicago on Sept. last, reporta 
the resulta of & research committee at up to dal 
with the elimination of harmful noise. e report 
begins by attempting to define noise, but admits that 
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the Hine of demarcation between musical sound and 
noise cannot be sharply drawn. The interest in noise 
elimination is widespread, and many articles have 
throughout America duri the year. 

. E. E. Free made a noise survey of the oity of 
New York, and Mr. R. F. Novis of Chicago. oh 
surveys, however, cannot be utilised as a basis for 
determining which noise should be eliminated and 
which may be tolerated. People who are ill can 
tolerate only a minimum of noise, but no one knows 
what noises are harmful, or how much noise is harmful: 
to people who are not ill. Several attempta have 
been made to measure the effect of noise the 
human organism, but so far the data for formulating 
a definition of harmful noise are not available. The 
report suggests that the services of physiologists, 
neurologista, otologista, peychologiste, and physicists 
should be enlisted m order to investigate the problem. 
Prof. John J. B. Morgan, of Northwestern University, 
has made a prelimi study of the effecta of noise 
by oomparing the e ectrocardiograph records of 
subjects m & quiet and in a noisy environment. The 
noises were produced by Western Electric audio- 


meters, the sound being amplified and given to the 
subjects through a loud ing telephone. Prof. 
Morgan’s tentative conclusions are (1) t the heart 


action is modifled by the noise, but that the effect is 
more apparent in the i ity of the action than in 
the average rate; (2) that subjecta vary in the way 
they respond and that different sounds have different 


‘effects ; (8) that the suggestion of a ‘horrible din’ 


to a hypnotised subject quickens the pulse, thus 
moans Inns uo emotional attitude eaen jae 
BO may beo ter significance than i 
of Ke sound teal. The rt oonoludes Er the 
method indicates a way of approach to the very 
difficult problem of harmful noise, 


ZOOLOGICAL Sropras or CuxwrRAL Asta.—The 
Commission for the Study of Natarral Resources of 
the Russian Academy of oioi has just published 
& list of literature on animals of Turkestan, compiled 
by M. M. Ivanova-Berg, under the editorship of 
Prof. Leo . The comprises a volume of 
large size, 285 pp. in all, and covers all literature on 
anmmals of Central Asia, both wild and domestic. 
Central Asia is given wide pos anid includes the 

irghi pes, Turkestan, ungaria, Kashmir, 
NW inde hanistan, and northern Persia, but the 
literature on the fauna of the Caspian Sea 1s not im- 
cluded, except that dealing with fisheries on the eastern 
coast. Russian literature is dealt with very exhaust- 
ively, but it is not claimed that foreign papers are 
fully represented. The total number of' entries is 
4804. Titles are classified ; first are quoted syste- 
matic, zoogeographicàl, and similar pa on each 
group; then a section on peste of agriculture follows; 
another special section on locusta (more than 300 
entries); then fisheries; aħimal breeding generally 
and by branches; bee-keeping; silkworm ndur 
Two supplementa bring the bibli phy p ically 
up to the end of 1927. Two indexes, one of geo- 
graphical names mentioned in titles, another of ies 
of animals, conclude this volume, which be 
found v useful by anyone working on scientific 
or economic problems of tral Asin. 


POLYZzOA FROM THA ÁDRIATIO AND MHDITERRANMAN. 
—Dr. Antonia Neviani (‘‘ La Schteotheoa serratimargo 
Hks. sp. nell’ Adriatico e suoi ospiti Memories 
della Pont. Accademia delle Soienze—1 nuovi Lincei, 
Ser. 2, vol. 10) redescribes this in i 


teresting species, 
first discovered by Hincks in 1886 from the A tio, 
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ta were then obtained, 
attributed by him to the us Schizoporella. Dr. 
Neviani, havi succeed in finding several fine 
specimens in the Mediterranean, gives a detailed 
acoount of these, together with other encrusting 
polyzoa growing on them. Schisotheca serratimargo, 
as 1b ia now ed, is a calcareous polyzoon livmg in 
the oorallne rone attached to various stones, shells, 
madrepores, and nullipores from the Mediterranean 
and the Adriatic Seas, the Suez Canal, and the coast of 
Morocco, also ing fogail in the Pliocene and post- 
Pliocene of Italy. A full list of records is given, showing 
that from 1909, when it was recorded by Watera from 
the Red Sea, it was not again mentioned until 1925, 
when Canu and Bassler moluded it in their list of 
Bryozoa from Morocco and Mauritius. It is unfortun- 
ately exceedingly delicate to handle and breaks up at 
the slightest touch. The ‘guests’ or animals growing 
upon it include Spirorbis and serpulids and five 
species of calcareous polyzoa, all belonging to different 
genera. : 

Panasiras OF THE EunoPRAN Conn BoRER.— 
Otroular No. 14 (Oct. 1927) of the United States Dept. 
of Agriculture embodies & résumé of the present 
status of imported parasites of the European oom 
borer. The authors, Messrs. D. W. Jones and D. J. 
Caffrey, mention that since native parasites do not 
effectively attack this insect, it has been deemed 
necessary to import certain species which itise 
it in ite original habitat in Franoe, Belgium, Italy, and 
H . Twelve different species o itea have 
been introduced into the United States between 1920 
and 1927, numbering more than 355,000 individuals. 
All these were sent to the Corn Borer Laboratory at 
Arli n, Mass., and from there distributed, after 
they had mated, among infested areas. A certain 
number of parsartes were kept back in order to build 
up an increased stock before liberation, and in this 
way 1,535,000 additional parasites were obtained. 
Systematic collections and observations in the 
vicinities where these liberations took place, have 
resulted in the recovery of six of the species concerned 
in circumstances indicating that they have become 
established in the United States, and that they are 
actually preying upon the corn borer. Although 
strenuous efforts are being made to import, breed, 
and establish these various parasites in corn borer 
infested areas, it is too early at present to decide 
whether they will prove effective aids in controlling 
the pest. Judging from the experience with similar 
parasites impo to aid in controlling other foreign 
pesta, several years will ela before any important 
effect can be expected. th the meantime, evi 
effort to control the corn borer by other meth 
needs to be assiduously maintained. 

Gaverios oy Cumeries.—In a study of the ug 
Prunus, including the plums and cherries, Mr. C p. 
Darli n (Jour. of Denanct, vol. 19, No. 2) finds 
that 8 is the basal number of chromosomes and that 
many of the species and varieties are polyploid. 
The chromosome number runs so high as 48, and some 
varieties have chromosome numbers which are 
aneuploid (not an even multiple). Self-sterility is 
prevalent and hybridisation has occurred between 
different forms. This has created a swarm of hybrid 
forms which render impossible any clear demarcation 
between ies with the same number of chromo- 
somes. omologous series of variations also occur 
in Prunus, which are attributed to i and 

tion among related types. The sweet cherries 

. avium) have some trivalent chrom the 
total number of chromosomes being 2n=17-19. The 
sour and Duke cherries (P. cerasus) are tetraploid 
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and, although only 


(2n= $2), and the bivalent p pisi cea often 
grouped in pairs at meiosis. The sweet cherries are 
of ancient cultivation, but the Duke varieties, de- 


velo largely in theseventeenth cen’ ,&re 
i aene de eue ium diploid gametes of 
sweet cherries, perpetusted by . Tetraploidy 
algo has the effect of removing the bar to self-fertility. 
It is found that cherries which are diploid, or nearly 
80, can produce tetraploid seedlings, and vice versa. 


MENDELIAN GENIS AND DuvknLorwmNT. — The 
Amphipod Gammarus chevreuxi has provided useful 
material for genetao study.  Meears. E. B. Ford and 
J. S. Huxley (Brit. Jour. Hepil. Biol., vol. 5, No. 2) 
have made an analysis from a developmental point 
of view of the factors controlling eye-oolour. The 
normal black-eyed type gives rise to various mute- 
tional eye-colours, such as red, which may differ not 
only in the final adult colour, but algo in the rate at 
which pigment is deposited. Segregation for slow 
or rapid development of the pigmentation may 
occur in a simple mono-hybrid ratio, but in certain 


‘families an apparent failure to segregate was found 


to. be due to rate-factorg. Many of the 
facet-colour genes therefore eae pane the pert lason 

i the deposition of melanin, all ooloured 
pud ilara ln colourleas thro scarlet ; later 
they may darken to black by the addition of melanin. 
Graphs for developmental rates of different factors 
are given, and conditions which rnay bear a similar 
interpretation in various other animals are discussed. 
It is suggested that & multiple allelomorph series 
may represent the developmental curves of & ae 
substance, differing in rate of formation of the sub- 
stance, time of beginning deposition, and equilibrium 


‘| position finally reached. 


Naw CARBONIFEROUS PELEOYPODA.—JÀn important 
little paper on certain Carboniferous Pelecypoda, or, 
as he prefers to call them, lamellibranchs, has just 
been published by Mr. J. Wilfrid Jackson of the 
Manchester Museum (Mem. and Proc. Manchester 
Int. and Phil. Soc., vol. 71, No. 10: reprinted as 
Notes from the Manchester Museum, No. 31). The 
genera dealt with are Pterinopecten, Poaidonomya, 
and Posidoniella. The author shows that more than 
age form has She cae ieee in the aoe ed genus 
as P. W.) an ee inguishes five species, 
The Aarena. tween them depend on surface 
ornamentation, and ocour on specimens from different 
horizons, but are not so marked as those exhibited by 
contemporary Goniatites, nor are the various leg 
of equivalent value to the Goniatites for pur- 
poses, mainly owing to the scarcity of well preserved 
n E Two new species of Posidoniella are also 

esoribed. 'The paper is illustrated by three very 
good plates. A ` 


CRYSTALLINE CARNOTITE.—The usual carnotite 
deposits of the plateau region of Utah and Colorado 
are impregnations in sandstone formed when the 
rocks were first to the percolation of meteoric 
waters. Geologically this date has been placed in 
the Eocene, and the lead-ratics indicate a numerical 
age of at least 42 million years, in good agreement. 
A discovery of crystalline carnotite has now been 
made in a situation near the upper end of the Grand 
Canyon, where the date of formation would be con- 
siderablv later in the Tertiary. This unique material 
is thoroughly described by F. L. Hew and W. F. 
Foshag in the Proc. U.S. Rat. Mus., vol. 72, art. 12, 
1927. Lead is present, as shown by spectroscopic 
testa, but in quantities too small to be determined 
chemically in the limited samples available. How- 
ever, the age was estimated from a measurement of 
the proportional radioactivity. The radium—uranium 
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ratio was found to be only 68 per cent. of the normal 
ratio, corresponding to an age of 6 8 millon years, 
which agrees well with the logical indicationg 
With further investigations of this kind 1t will become 
possible to date the various atages in the history of the 
Grand Canyon from the Eocene to the present day. 


Survey Work IN THE UNITED STATES —Among 
the many accomplishments of the United States 
coast and geodetic survey for the year ending June 
1927, the Annual Report directs particular attention 
to three of importance. The first ın the completion 
of the field work necessary to make a readjustment 
of the first order triangulation west of the ninety- 
eighth meridian. The second 1s the investigation 
of the firat order level net of the United States. The 
adjustments started from Galveston and were carried 
to the Pacific and Atlantic coasts. This levelling 
showa that mean sea-level on the Atlantic coast 18 
more than a foot above mean sea-level on the Pacific 
coast. The third notable achievement was of a 
different nature, namely, the construction of a light 
movable steel tower for use in triangulation in flat 
regions. The use of this improved tower 18 expected 
to reduce the cost of first order triangulation in level 
Jands as much as 25 por cent. A further advenoe in 
survey methods is the adoption by all the vessels 
of the survey of echo-sounding epperatus. After 
extensive tests and modifications, a satisfactory 
apparatus has been developed. The Report contains 
key maps of the state of various surveys. 


ARE AUROR ACCOMPANIED BY Noises ?—Reports 
of swishing sounds a a auroral displays 
are common, but are still regarded with doubt, 
because of the difficulty of reconciling the production 
of such sounds at low levels with the extreme rarity 
and altitude (about 100 km.) at which aurore appear. 
There have, however, occasionally been reporte of 
aurora being seen at much lower levels, some years 
ago, ina letter to NATURE, Dr. G C Simpson discussed 
various cases of the kind, including some instances 
in which he was able personally to mvestigate the 
report on the spot; his conclusion was that in these 
cases the effect was an optical illusion Another 
report of a low level aurora, by Mr. J H. Johnson, 
appeared in the December (1927) sue of the 

cations of the Astronomical Society of the Pacific. 
“A singular aurora—an array of dancing streamers 
having prismatic colours.” accompanied by swishing 
sounds, was seen at Eagle. Alaska, 64? 47^ N., 141? 
10’ W. in front of a bluff half a mile away. which rises 
to a height of 1200 feet above the town There seers 
to be no reason to doubt that & remarkable luminous 
phenomenon occurred not far from the observer. 
and at less than 1000 feet above ground level; but 
16 must have been of a very different character from 
that usually called an aurora. Even the top of the 
streamers did not appear above the summut of the 
bluff, and no mention 18 made of the presence, at tho 
same time, of high-level aurora properly go-called. 


New REsuLTS with Sorr X-rays.—In a recent 
aper in the Journal de Physigue (vol. 8, p. 484) 
J. Thibaud and A. Soltan have directed attention to 
differences between their mensurementa of wave- 
lengths betwen 40 A. and 80 A., made with a ruled 
ting, and those made by Dauvillier with a orystal. 

e latter, if calculated directly from the Bragg 
formula, are always too high, apparently because the 
index of refraction of the material used ciffera from 
unity by as much as 0:01 in this region. Their own 
resulta include new values for the K lines of nitrogen 
and boron, and for the X and O rays of several heavy 


of the L level for the lighter elementa. The NX rays 
examined consist of regular doublets. In a later note 
in Comples rendus, it 15. reported that continuous 
spectra are also present in association with the char- 
acteristic soft X-rays, if heavier currents are passed 
through the generating tubes (NATURE, Mar. 3, p. 321). 


A New SEPARATING FuNNEL.—In the Chemiker 
Zeitung for Jan. 25 ia a description of a new form of 
separating funnel, consisting of a combination of two 
stoppered peat-shaped bulbs, between which ig wn- 
serted a 3-wa&y stop-cock. Each of the bulbs carries 
an elongated hollow stopper of ae design. The 
new funnel, which offers considerable advantages over 
the older type, 1a in use in the technological laboratory 
of the Chemical Institute at Buda-Pesth. 


MEASUREMENT OF THE CONCENTRATION OF DILUTE 
So.uTions —The accurate determination of con- 
centrations of dilute solutions of organio compounds 
is & matter of considerable difficulty when the usual 
methods of analysis are employed. Tt is possible to 
utilise the interference refractometer for this purpose 
to obtein rapid and accurate measurements, and 
some of the difficulties encountered in the calibration 
of the Zeiss interferometer are discussed by R Macy 
in the Journal of the American Chemical Society for 
December 1927. A greater degree of accuracy 18 
attainable with solutions of aromatic than with 
solutions of aliphatic compounds, and tho reading for 
two substances in the same solution 1s very nearly 
the sum of the separate readings for each. 


ADSORPTION OF OXYGEN on CHARCOAL.—Uesing four 
different types of charcoal. A. F. H Ward and E. XK. 
Rideal have investigated the adaorption and heet of 
adsorption of oxygen, the rate of autoxidation, the 
area of methylene blue adsorption, the ash content, 
the true and apparent bulk densities, and the particle 
size, and an account of their work 18 contained m the 
Journal of the Chemical Society for December 1927. 
In the case of a charcoal with a large ash content, the 
initial heat of adsorption for oxygen was very high 
and the carbon surface appeared to be unstable. 
For the other charcoals, the areas of the active 
portions were found to be proportional to the rotes 
of autoxidation and were of the same order as when 
determined from the poisoning of autoxidation by 
amyl alcohol. The results obtained do not support 
the supposition of Keyes and Marshall that the high 
iiie! heat of adsorption corresponds to the establish- 
ment of a unimolecular layer and that the lower 
subsequent heats are due to the building up of thicker 
oxygen filins. 


Tae REACTIONS BETWEEN OXYGEN AND COAL.— 
An investigation of the spontaneous combustion of 
coal is being carried out by the Safety in Mines 
Research Board, and some of the results obtamed are 
described by Messrs W. Francia and R. V. Wheeler 
in the Journal of the Chemical Society for December 
1927. The amounts of oxygen fixed by the vitrain 
portion of newly won coal and by vitrain from the 
same seam after prolonged atmospheric oxidation at 
150° C. were measured at various temperatures, and 
the quantities of the products of the reaction deter- 
mined. The oxidation of coal appears to take place 
by the formation of unstable oxygenated groupings. 
which are carboxylic m character and ultimately 
cause the ulmin portion to become soluble in alkalis, 
The reaction seems to depend upon the presence of 
an adsorbed layer of oxygen, which 18 continually 
renewed so long as oxygen enters into combination. 
The Rosas rit groupings are decompoaed into water 
and oxides of carbon and the coal 'revivified" by 


elements, and have enabled them to find the energies | heating in a vacuum. 
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(THE thirteenth annual report of the Medical Re- 
search Council! gives, as usual, a summary of 
research work covering a very wide field; some of 
the more important aspects of this work only will be 
referred to here. At the end of the year under review 
Sir Frederick W. Andrewes and Sır Cuthbert 8. Wallace 
retired from the Council, their places being taken by 
Sir H K. Anderson and Prof. T. R. Elliott. The 
work of the Council has suffered by the deaths of 
Dr. John Brownlee, Director of the Statistical Depert- 
ment, of Dr. T. 8. P. Strangeways, well known for his 
work on the artificial culture of cells and tissues, and 
of Prof. E. H. Starling, who was chairman of the 
committee on the physiology of muscular work, under 
the Industrial Fatigue Research Board. As in pre- 
vious years, reference is made to the effective augment- 
ation of the resources of the Council by the facilities 
provided by the universities and other centres of 
research throughout Great Britain to research workers 
who are advancing knowledge under te provided 
by the Council. Paymente towards the cost of par- 
ticular investigations have also been made by the 
Miners’ Welfare Fund, the Dental Board of the 
United om, the Empire Marketing Board, the 
Distem: h Council of the Field newspaper, 
the British Empire Cancer Cam , the trustees 
of the late Sir William Dunn, and by an anonymous 
donor for & microscope designed by Mr. J. E. Barnard. 
During the year the Council has worked in close 


co-operation with many Government de ta, 
with the Development Commission, the De ent 
of Scientific and Industrial Research, and the newly 


constituted Colonial Medical Research Committee. 
The Report pointe out that it should now be recogni 
that medical science is one and indivisible, and that 
laboratory investigations into tropical diseases may 
be more usefully carried out in a tem te climate, 
whilst observations on measles or tuberculosis may 
be more fruitful of resulta when made in the tropice. 
It is hoped that eventually an ‘Imperial Research 
Service’ may be built up by which problems of 
nutrition or di may be ioci investigated wher- 
ever it is convenient and the ta applied wherever 
they are required. Z / 
BIOLOGICAL STANDARDS. 


` During the year the Therapeutic Substances Act 
1925 came into operation, and standard prepara- 
tions are now required for the assay of diphthena and 
tetanus antitoxins, antidysentery serum (Shiga), old 
tuberculin, insulin, pituitary (posterior lobe) extract, 
arsenobenzene, novarsenobenzene, and sulpharseno- 
benzene. Standard solutions of the antitoxins and of 
the serum are distributed at intervals to all 
hhoensees for the manufacture of these substances under 
the Act; standard preparations of insulin and of 
p pe have similarly been distributed. 

e standards of the arsenical derivatives are held at 
the National Institute for Medical Research, where 
also the routine testing of all batches of these drugs 
18 carried out. The standards with those 
accepted or recommended by the health organisation 
of the League of Nations in all cases in which an 
international standard has been adopted. At the 
present time an international investigation is proceed- 
Ing into the potency of scarlatina streptococcal toxin 
and antitoxin, with a view to the eventual creation 
of a standard and the definition of acceptable unite. 
The demand for standard lutinable cultures and 
sera, prepared at the Stand Laboratory at Oxford 

1 Committee of the Privy Counal for 


Medical Research. Re 
of the Medical Research Council for the Year 1926-27. (Cmd 8013.) 
Pp. 152. (London: H M. Stationery Office, 1928.) 8s. net 
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Research. 
under the direction of Prof. G. Dreyer, has continued 
to morease ; the Council has decided that the whole 
cost of the laboratory cannot be met from greed 
and during the year the system of mene c 
for such Ended pre tions was adopted, wıthout 
greatly affecting the demand for them. 


Basic CONSTITUENTS OF THE TISSUES. 


In recent years it has became clear that 4 number 
of different bases can be extracted from normal tissues. 
Some have been known for a long time, but only 
recently has any evidence been obtained as to their 

oemible functions; others have only recently been 
isolated, and their physiological properties have stall 
to be investigated. last year’s report the successful 
synthesis of spermine 

(NH, : (CH4 - NH - (CH,), - NH - (CHy), : NH.) 
by Dudley and Rosenheum was referred to; from the 
current report it 18 seen that the same authors, work- 
ing with W. W. Starlmg, have isolated, identified, and 
synthesised a now base, spermidine 

(NH, - (CH4), NH - (CHy), NH) 
which 18 present in the tissues together with spermine. 
Although the latter was first discovered m sperm, it 


ap to be a constituent of most tissues and not 
to any particular relationship to the reproductive 
processes ; it is, in fact, absent from bull’s semen, eggs, 
and 


The most abundant and the longest known of the 
nitrogenous extractives of muscle is creatine, but’ 
until the past year we held no clue as to its function. 
Tt has now bean shown by P. Eggleton to exist during 
life in the form of an unstable compound with phos- 
horic acid in eguimolecular proportions which is 
broki down in contraction and resynthesised during 
uent ret in the presence of oxygen; 1t can be 
isolated from rabbit muscle ın the form of a barium 
galt. Hence the creatane complex plays & in the 
chemical processes acoompanying contraction, as well 
as the glycogen and lactic acid; it is connected 
apparently with the velocity of contraction. The next 
most abundant base in muscle is the peptide carnosine ; 
Dudley and Thorpe have pre a large quantity 
of it, and are at present investigating ita pro Tties 
and reactions. is work was undertaken following 
an examination of muscle for the base histamine, 
after Best, Dale, Dudley and Tho had extracted 
it from both Irver and lung ; 1t was found that muscle 
also ogntained it. Histamine, together with choline, 
appears to be responsible for the depressor effect of 
tissue extracta (except those from the suprarenal 
and pituitary glands, which are pressor), upon the 
Blood presure ita effect in this respect is due to its 
dilating the capillaries ; at the same time it stimulates 
most smooth muscular tissues and thus produces also 
constriction of the arteries, but the former effect 18 
the more important, since ib is produced by much 
smaller doses. 

Particular mportance has been lent to this iden- 
tification of histamine in many tissues by the work 
of Sir Thomas Lewis and his collaborators on the 
reactions of the blood-veesels of the akin in man to 
injury. These investigators have brought forward 
much evidence to show that almost forms of 
mj or irritation act in a similar way by causing 
the liberation of a chemical substance allied to hista- 
ne quite probably histamine itself), to which 
the reddening and swelling of the skin are due. After 
the application of various stimuli or of histamine, these 
cutaneous blood-veasels contract mnperfectly or not 
at all to adrenalin or pituitary extract, and also become 


400 


NATURE 


[Maron 10, 1928 





refractory to histamine iteelf. It is possible that the 
collections of small dil&ted blocd-veasels which appear 
on the face as age advances or following much ex- 
pem to the weather, are also caused by over-stimu- 
tion of the akin, since they are refractory to the 
stimulus of these different hormones. If these oon- 
clusions can be extended from the akin blood-vessels 
to those of the deeper tissues, they should influgnce 
considerably our conception of the reactions of dif- 
ferent organs to injury or to nervous stimulation. 


'TEXRAPHUTIOÉ, 


The year 1927 saw the centenary of the publication 
by Ri Bright of hia observations on kidney dis- 
ease. A. A. Osman, applying modern methods of bio- 
chemistry to the study of Bright’s disease, has found 
that administration of alkali is of t benefit in 
treatment and in prophylaxis, and hes been able, 
further, by means of simple tests, to demonstrate the 
type of case likely to suffer from nephritis as a 
comphocation of other diseases, especially scarlet fever. 
Thus the incidence of nephritis and albuminuria in 
816 untreated cases of scarlet fever was 5:5 per cent., 
but in 620 cases treated by alkalis it was only 0-6 
per cent. in, alkalis oan effectively prevent the 
onset of anuria under conditions in which this symp- 
tom may occur, and also the appearance of nephriti 
in metallic poisoning, or m poisonmg with general 
ansethetica or after exposure to infection. The after- 
effecta of nephritis have also been studied in a group 
of more than 10,000 patiente who suffered from this 
ee War. In many of them the original 
kidney lesion cleared up, leaving behind, however, 
88 sequels, cardio-vascular i enta with high 
blood preesure. This study may throw light on the 
origin of certain cases of high blood pressure for which 
at present no definite cause can be-found. 

ing the year a report by J. G. Forbes haa been 
published dealing with the poe of diphtheria ; 
susceptible individuals can be detected by the Schick 
test and protected against the disease by toroid- 
&ntitoxin mmmunisation. An important step forward 
‘in the control of this disease appears to have been 

King and his colleagues have continued their syn- 
theses of substances likely to have a chemo-therapeutic 
action; about 50 colourless compounds, cl ey re- 
lated to complex dyes, have been examined for 

ocidal activity by Miss Durban and Miss 

and a relationship has been found between 

the appearance and intenmfication of curative action 
on one hand and of affinity for cotton fibres on 
the other. King and Balaban have also exdmined 
some gold and me derivatives of the thiogly- 
oxalines. One of the gold compounds, containing 
68 per cent. of the metal in soluble combination, 
to have some curative action in i tal 


&p 
tu oai uglas). In human patiente suffering. 
from css utis another gold compound, sanocryzin, 


exerte, in selected cases, & favourable influence ; in 
animals it appears to be effective only in those having 
enough resistance to enable them to exploit the tem- 
dug. advantage, whatever it may be, given by the 


hen and Browning have examined the trypano- 
cidal prope a of ammostyrylquinolme and ammo- 
anilqumo compounds. In connexion with this 
work it has bean shown that substances which are 
retained in the body and exert their therapeutic 
action slowly, are effcotive by killing only & few of 
the parasites, produote from which stimulate the 
tissues to produce antibodies which destroy the re- 
mainder. Further, if & subtherapeutio dose of & 
chemotherapeutic substance such as orystal violet be 
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given a short time before a curative dose of an 
arsenical compound, eto., the injection of the latter 
may be ineffective ; this observation has an obvious 
and important bearing on practical therapeutios. 

Colebrook and Hare have found that by proper 
spacing of the doses of organic arsenical compounds 
it is possible to pona and maintain & bactericidal 

tency of the blood against streptococcal infections. 
Freee authors have also made the interesting observa- 
tion that the white blood corpuscles of patients suffer- 
ing from severe streptococeal infections’ are much 
more sensitive to the toxio action of arsenical com- 
pounds than those from healthy individuals. 


PATHOLOGY. 

In investigations into tuberculosis, A. 8. Griffith 
has shown t the bovine bacillus is the chief cause 
of the disease in domestic mammals; it was, in fact, 
the only type found in the horse, cat, and goat. In 
sheep, and especially in swine, the avian type of the 
basil us is also found. The human oocurs in the 
biete lade alias e asbl ay In 
man & high proportion of tuberculosis is di due 
to the bovine bacillus, conveyed chiefly through the 
medium of infeoted milk, ie i the importance 
of the elimination of this disease from dairy cattle. 

Hill and Brad have continued their investigations 
into the effects of diet upon reproductive power and 
habihty to cancer m mice. The natural span of life 
&ppears to be about three years. Five diete have been 
used : grain and green food ; cooked meat, vegetables, 
pudding, tinned fruit, and salt; white bread, mar- 
peed cakes, biscuits and a little milk ; a low protein 

t and the same diet with one-third browned by 

ing. Breeding is exoept on the third (or 
white bread) diet. Cancer occurs fairly frequently in 
the older mice; in the females ita mcidence may 
reach 50 per oent.; the commonest sites are the 
mammary gland and the lung. The important point, 
however, is that mice on all diete are about equally 
affected ; no evidence has been found that the first 
diet protecta against this disease or that the others 

i to it. 

ji Work on the filter-passing Viruses hag been con- 
tinued during the year, without, however, leading to 
any striking advance; the chief difficulty at the 
moment is to discover some method by, which they 
can be grown in artificial culture. As canine 
distemper, it is now possible to immunise dogs success- 
fully, but the methods at present m use can only be 
employed successfully in specialised laboratory. 


APPLIED PHYSIOLOGY. 


J. A. Campbell has now completed his experiments 
on acclimatisation to low oxygen pressures. He found 
that this is due to the tissues, especially the heart 
muscle, becoming tolerant of the low oxygen pressure. 
Estimation of the tissue oxygen and car dioxide 
tensions, by injecting ee into the tissues and 
then withdrawing samples for analysis, ahowed that 
the local oxygen tension remained low after acclimat- 
isation. In the EP way, exposure to Aper 
oxygen pressures to.a marked rise in oxygen 
tension in the tigsues. It ap then, that the tissue 
oxygen tensions depend directly upon that of the 

air 


tn conclusion, reference may be made to the work 
carried on by H. M. Vernon and his collaborators on 
industrial fatigue. A great variety of subjects has 
been investigated, including hours of work, accident 
causation, machine design, ventilation and heating, 
rest pauses and illumination. Practical application 
of the resulta obtained should lead to the greater 
comfort and efficiency of the industrial worker. 
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Association of Technical Institutions. 


the unavoidable absence of the president for 

1928 (Sir Alfred Mond), Lord Riddell gave an 
addreas at the opening seasion of the annual general 
meeting of the Association of Technical Institutions, 
held at Stationers’ Hall, London, on Feb. 24 and 25. 
Since he had been president of the Association during 
1927, Lord Riddell was able to give some of the 
impressions of technical education he had gathered 


from his examination of ita problems. com- 
mented on the t work and scholarship of the 
staffs of the institutions : he noted the widespread 


recognition which is now b accorded to the li 
quality of technical education: he stressed the 
necesaity of developing day classes. At present, he 
said, there are about 850,000 ils in technical 
institutions ; of these 750,000 attend evening classes. 
Yet when one considers the numbers of young persons 
in England and Walee between the ages of fourteen 
and twenty-five, it i8 obvious that 100,000 day 
pupils does not represent the maximum of day 
work which ought to be possible. Finally, Lord 
Riddell presented a vigorous defence of modem 
young people against what are practically perennial 

of slackness and deterioration. This defence, 
Lord Riddell said, was n: and opportune, since 
Bir John Reith, of the British Broadcasting Corpore- 
tion, had recently implied such charges. He had, 
however, asked Sir John to come and address the 
meeting. 

Bir John Reith’s short address was not only devoted 
to the pointe referred to by Lord Riddell. As an 
engineer, he criticised the present training of engineers, 
and made a ire that greater cultural qualities should 
be given ın that training. It would ap . however, 
that Bir John’s views conoerning the cultural qualities 
he urges are not a little confused. To illustrate the 
engineer’s lack of them he related a story. With a 
friend he ascended a steep road. When they reached 
the top a marvellous panorama of the countryside 
was unfolded to their view. Deeply moved by ite 


beauty, Sir John turned to note the effect of it all 
upon his companion. The latter, however, appeared 
to ignore it. '' Listen to that traction ine oomi 
up the road,” he said; “1t is knocking abominably ! 
It may have been a disappointing remark, but it was 
not evidence that appreciation of beauty was lacking. 
There are obscenities of sound as well as of sight: 
John Masefield’s “‘ dirty British coaster with a salt- 
caked smoke-stack, butting thro the Channel in 
the mad March days” may sea pcd from the 
“ stately Spanish galleon dipping ugh the tropics,” 
but it ita own quales of beauty. E 

Col. Ivor Curtis's paper on education in the Royal 
Air Force was the very interesting story of an 
educational experiment: an experiment which had 
to be made for a branch of the Service which was 
without tradition. A central problem was to over- 
come the scepticiam of the Service and to make it a 
working partner. The experiment has succeeded. 
The nature of the Royal Air Force makes it essential 
that all work should lead to the development of 
individual resource. In connexion with the actual 
scheme as it now exists (one-third of the Royal Air 
Force is obtained through the apprenticeship scheme 
and two-thirds from men recruited after the age 
of eighteen), the success of libraries at scattered 
centres has particularly marked. 

In view of the present tendency to investigate the 
qualifications and examinations of builders and archi- 
tecta, pa on the training of the architect and on 
technical education for the building trades by Messrs. 
T. P. Bennett and F. E. Drury respectively were 
greatly appreciated. 

The report of the Council for the year contained an 
excellent record of work done im connexion with the 
University of London Bill, Matriculation (University 
of London), libraries in technical institutions, Arohi- 
tects’ Registration Bill, the Emmott and Maloolm 
commuttees on education and industry, and examina- 
tions for part-time studente. 


The Indian Science Congress. 


HE fifteenth session of the Indian Science Con- 
was held in Calcutta on Jan. 2, 1928. 
In the absence through illness ‘of His Excellency the 
Viceroy, who had intended to preside at the in- 
augural meeting in the Senate House of the University 
on Jan. 2, the pro were opened by His 
Exoellency Sir Stanley Jackson, the Governor of 
Ben. his ie the thid. tine the Congre haa 
been held in the second city of the Empire, the first 
occasion being in 1914, when the first meeting was 
held, the second in 1921. To commemorate the fact 
that Calcutta was the birthplace of the 
and to pane out the rapid wth of this movement, 
the original Proceedtngs of the 1914 meeting were 
reprinted and distributed to the members. In 
fourteen years the space taken in recording these 
pro i has increased seventeen-fold. 

It was fitting that Dr. J. L. Simonsen, one of the 
two originators of this movement and the man to 
whose self-sacrifleing labours as honorary secretary 
the Science Co: -owes its origin and steady 
growth, should have bean elected president for this 
meeting. The difficulties in starting an organisation 
which uired the co-o tion of Bo many sutono- 
mous ies, such as the universities, & number of 
research institutes, as well as the many independent 
Government departments which deal with applied 
science in a continent the size of Indis, were con- 
siderable. The task of steering an unofficial move- 
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ment past the many difficulties which were encountered 
during the early years was still greater. For this 
iece of public service India owes a great debt to 
br Simonsen. The Congress is now firmly estab- 
lished and fulfils a very useful function in providing 
an annual meeti ground for men of acience m 
India and i beens down the barriers imposed 
by distance, by race, and by that condition which, 
for want of & better word, may be described aa depart- 
In his presidential addresa, Dr. Simonsen first gave 

& short history of the origin and progrees of the 
oe and directed attention to the services 
rendered thereto by & number of distinguished men 
of science, among whom Sir Sidney Burrard and the 
late Sir Henry Hayden took a prominent place. 
The Asiatic Society of Bengal from the beginning 
also did much to foster the movement. Dr. Simonsen 
then dealt with the growth of the research spirit 
in the Indian universtties, and passed on .to the 
present academic standing of these bodies. While 
the former is in a satisfactory condition and shows 
definite si of pro , the general academic 
ing of the universities of India is being steadily 
lowered. This latter manifestation was attributed 
ly to the fact that the control of these univermtios 

is now largely in the hands of laymen, and partly to 
the circumstance that & university degree in India 
is regarded as a stepping-stone to Government 
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employ. Two reforms were advocated to meet the 
situation—the control of the curriculum and of the 
examinations should be placed in the hands of the 
professional staff; admission to the various Govern- 
ment departments should be based on Civil Service 
examinations conducted by an im ial authority. 
The last portion of the presidential addreas dealt 
with the importance of the study of natural products 
(see NATURE, Feb. 11, p. 216). 

Much useful work was accomplished in the various 
sectional meetings. Among the most successful was 
that of the Section of Mathematica and Physics, where 
as many as eighty-one papers were presented. In 
his address, Dr. J. de Graaf Hunter gave a sketch of 
the resulta of studies of the figure of the earth from 
the earhest times. A ype has been used latterly 
as a reference figure and the geoid has been exhibited 
in relation to it. By this means determinations of 
the spheroids which best fit the geoid in India and the 
United States have been made on the basis of isostasy 
and without. In the case of India, isostasy does not 
account for the idal anomalies, and ap dign 
appear to have density anomalies und has 
recently bean considered probable. e study of 
the geoid, combined with pendulum resulta, promises 
to yield further information about these crustal 
anomales and may possess an industrial value. 

The Section of Citamistey as usual attracted many 
members, and one hundred and forty-four papers 
were contmbuted. In his sectional address, Prof. 
8. B. Bhatnagar, of the University of Lahore, dealt 
with the progress of physico-chemical research in 
India and gave an interesting review of the past 
history and present position of this branch of science. 

Another addreas which attracted & good deal of 
notice in the local press was that given by Dr. Michael 
P. West in the Section of Psychology. Two diametrio- 
ally o types of educational pay chology were con- 

, one emphasising the type, the other individual 
growth. Stress waa laid on the need of & new type 
of institution which would give the child the means 
&nd opportunities for developing ite own peouliar 
interests. i 

In the Section of Botany, Prof. M. O. Parthasarathy 
Iyengar gave an interesting review of various as 
of the study of alge and emphasised the need for a 
handbook of Indian algw as a means of stimulat 
research. This section, which was well attended an 
in which the discussions often reached & high level, 
reflected the great attention which has been given to 
botany in recent years by the Indian universities and 
the vastly improved teaching in this subject. 

The other sections represented in the ee eed 
were iculture, Anthropology, Zoology, and - 
logy. ing to the recent seasion in Calcutta of the 
Far Eastern Association of Tropical Medicine, the 
Medical Section of the Indian Science Congress did 
not meet in 1928. 

Three evening lectures, all of which were well 
attended, were given in the Senate House of the 
University : on radiations and their uses, by Prof. G. R. 
Paranjape; on ra tersarss of chemistry in modern 
warfare, by Prof. J. C. Ghosh; and on inheritance 
in plants and animals, by Prof. M. A. Sampath- 
kumaran. 

A very full programme of excursions was arranged 
by the local secretaries, and much hospitality was 
shown -both by individuals and by public bodies. 
The University of Calcutta placed the Senate House 
and the other University buildings st the disposal 
of the Congrees. Visita were to the various 
research centres in Caloutta, such as the School of 
Tropical Medicine, the Bose Institute, and the Indian 
Museum. 
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University and Educational Intelligence. 
- Bra xiNGHAM.—At the annual meeting of the Court 
of Governors, held on Founder's Day, it was announced 
that Mr. and the Hon. Mrs. Anstruther-Gough- 


Calthorpe had most generously made to the University 
a free gift of 40 acres of land adjoining the site of the 
University buildings at Edgbaston. It is hoped that 


this gift will allow of the provision of more playing 
fields in the near future add will give ample room for 
extension of the University for many years to come. 
It may be recalled that the site of the present buildings 
was a gift of the Calthorpe family. 


Campripor.—Dr. N. J. T. M. Needham, Gonville 
and Caius College, has been appointed University 
demonstrator in biochemistry. 

Sr J. J. Thomson gave the First Founder's 
Memorial Lecture at Girton College on Mar. 8 on the 
subject ‘‘ Beyond the Electron." 

LownpoxN.—Mr. Bernard Ashmole, who, since 1926 
hes been Director of the Britiah School at Rome, has 
been appointed as from Aug. 1 to the Yates chair of 
arch@o ogy tenable at University College. 

Prof. Robert Robinson has bean appointed as from 
Aug. I to the University chair of o io chemistry 
tenable at University College. f. Robinson 
studied at the University of chester, where he 
obtained the D.8e. d in 1910. He has occupied 
profeeeorial chairs at Sedoy, Liverpool, 8t. Andrews, 
as well as at Manchester, and has had óonsiderable 
experience in industrial chemistry with the British 
Dyestuffs Corporation. He is the author of numerous 
papers mainly on the constitution of the colouring 
matters, brazilin and hematoxylin, on ihe iso- 
quinoline alkaloids, and on the alkaloids gnoscopine, 
harmine, and strychnine. 

Manonuster.—Honorary d to be oonterred 
on Founder's Day, May 23, include the following— 
LL.D.: Right Hon. Sir Alfred Mond, Bart. ; D.Sc. : 
Prof. David Hilbert, professor of mathematics in the 
Univeraity of Gottingen, and Prof. C. T. R. Wilson, 
Jacksonian professor of natural philosophy, Cam- 
bridge. It is expected that Dr. Richard fy ilistatter, 
who was ungble to be ee last year, will receive 
the honorary degree of D.8c. at the same ceremony. 

NEWOASTLE-ON-TYNT.—At a meeting of Armstrong 
Coll Council held on Mar. 5, the resignation, as 
from Sept. 30, of Prof. J. J. Welch, professor of naval 
architecture since 1907, was &ooepted with regret. 

The followi new appointments were made as 
from Oct. 1: (1) Prof. T. H. Havelock, at preeent 
professor of applied mathematics ın the College, to be 
professor of mathematics and director of the Depart- 
ment; (2) Dr. G. R. Goldabrough, since 1919 lecturer 
in applied mathematica and reader in dynamical 
astronomy, to be professor of mathematics. Prof. 
Havelock, who is a graduate in science of the Univer- 
sity of Durham and was for a time fellow of 8t. John’s 
College, Cambridge, was appointed to the College as 
lecturer in applied mathematics in 1906, and pro- 
moted to the professorship in 1914. Since that date 
the Department of Mathematics (under Prof. Jeesop) 
and the neh soar ee of Applied Mathematica (under 
Prof. Havelock) have been separate. Prof. Jessop 
having now reached the retiring age, the two depart- 
ments will be combined and Prof. Havelock will take 
charge. d 

Oxronp.—Prof. David M. Watson, Jodrell pro- 
feasor of zoology and comparative anatomy in Univer- 
sity Coll ndon, has consented to deliver the 
Romanes for 1928 in Oxford on May 4 at 
b ».M. The subject chosen is “ Paleontology and the 
Origin of Man.” 
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Calendar of Customs and Festivals. 
March 11. f 


Sv. SormaoNiUS.— Patriarch of Jerusalem at the 
time of ite capture by Omar in A.D. 638. When the 
M e erected by on the mte of Solomon's 
temple fell m the mght, the Jews told the Caliph that 
it would not stand until the True Cross was removed 
from Calvary, which the Caliph then ordered to be 
done. It is Sophronrus who records that it was the 
custom at mid- t for the Cross to be taken out of 
its case to be reveranced. 


March 12. 


Sr. PauL or LEON, A.D. 573; son of a Welsh prince: 


who migrated to Brittany at the x of sixteen, 
where he remained for the rest of his life, trav: 
about the country and finally invested wi 
the see of Leon, much against his will, by Kmg 
Childeric. In art he 18 represented either with a 
bell or with a aruse of water and a loaf of breef, or 
dnving & n into the sea to signify that he 
expelled the idical superstition out of Brittany. 
Popular | d incorporated in his life also credits 
hun with the origin of megahthic monuments, for the 
avenue known by his name on an island in Morbihan 
18 gaid to be composed of rude stones which grew 
from the pebbles with which his sister marked a 
path on the sands when the island was py dan in 
answer to their prayers. The saint was the to 
teach the ple to domesticate wild bees and 
wild pigs. e bell, a familiar object in Christian 
antaquitiea of the Celtio period, is prominent in his 
legend. A bell was refused him by King Mark—in 
thoee days, it is said, seven bells were rung before 
each of the King's meals; but much later in life 
God sent him one “ after many years of wishing and 
longing." The people called it by & ial name 
because it was ‘groen and oblong,” obviously & 
bronze bell of & familiar In popular belief the 
bell is an effective protection against the spirits of 
evil and would be peculiarly appropriate to a miasionary 


in erpe i with its magical 
practioes from the country. 


Sr. GaEconvy THE GREAT, elected pope on the 
death of P ius II. in 590; one of the greatest 
figures in the Church, and responsible for the mission 
to Britam under St. A e which established 
Christianity in England. y miraculous relations 
have been associated with bim, of which the best 
known is that the Host visibly changed into the 
appearance of Christ enduring His passion m response 
to his prayers in order to convince a woman who 
disbelieved that the bread was flesh. On another 
occasion when disbelief was expreased m the efficacy 
of a cloth with which the relics of a saint had been 
wiped, as was then usual to save the relics from 


harm by touching, the cloth was cut at his behest, 
and blood po from it as from the living body of 
the gaint. - 

The proceasions at Rome on the festival of 


St. known as the ‘Greater Litanies’ or the 
‘Black Crosses,’ were instituted by St. Gregory at 
& time of plague to avert the wrath of God from the 
ciby. 

March 13. 

Sr. MOCHOEMOG, ABBOT OF LiaTHAIOR.—Of this 
Triah samt who lived in ihe middle of the seventh 
century, many marvellous happenings are related, 
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but not least remarkable are the circumstances of 
lus birth. His father, Beoan, married a beautiful 
damsel named Nessa of the race Nan-desi. In 
recompense for building, for his wife's aster, Bt. 
Ytha, a beautiful convent, he was promised a son; 
but before the promise could be fulfilled he was 
killed and decapitated in battle. His wife found his 
head and took it to her sister, reproaching her for 
the non-fulfilment of the promise. Nessa, following 
the mstructions of St. Yika joined the head to the 
body and restored her husband to life. A son was 
born who was brought up by St. Ytha in the service 
of God, and later became the saint. The resemblance 
of the story of Beoan to incidenta m Irish pagan 
legand needs no emphasis. 


March 16. 


Br. FINIAN LOBHAR, or THE LxEkPER; a descendant 
of Alild, king of Munster. A remarkable legend 
relates that St. Ruadanus had & miraculous tree in 
his cell which dropped a liquor nto & bowl from nine 
o'clock to sunset that sufficed to dine him and his 
brotherhood ev day. St. Finan vimted him to 
persuade him to live like other people, and marked 
the tree with a cross so that the liquor ceased to flow. 
Ruedanus, on discovering what had happened, bade 
his servant fill & vessel with common water from a 
fountain. This he did, and it was at once 
into the marvellous liquor which had filled the bowl. 
Finally, Bt. Finian, after turning some of the liquor 
sent to him back into water, aded 8t. Ruadanus 
to hve like other people and not to work any more 
miracles. 

The emphasis in this story on the differance in 
mode of life suggests that it records not 80 much an 
encounter between two monks as a contest between 
a Christian missionary and a ician, or 
even one of the fairy folk, red, being one 
of the epithets most frequently associated with 
airies. 


March 17. 


Sr. Parnicg, born about 387.—-His place of birth 
is uncertain, variously said to be Kilpatrick, Cornwall, 
Pembrokeshire, or rg com At the age of sixteen 
a mor oie off from Boulogne to Antrim by Niall 
fo) e Nine Hostages, returning home and entering 
the church six later. He came back to 
Christianise Ireland in 432 and died in 465. Popular 
lives of the saint attribute to him the performance of 
many marvels. It is well known that he drove all 
snakes, toads, and noxious beasts out of Ireland; 
leas familiar, that no spider will come near King’s 
College, Cambridge, because it is built of Irish wood. 
It is not surprising to find him aasociated with the 
Celtic croes. He p & cross at the head of every 
Christian buried outside a burial ground. There may 
also be a e recollection of sun worship in the 
story of Mg Dedi of Bt. Patrick affording a bright 
light when & horse was lost in the dark, and when at 
his death there was no night for twelve-days. Tradi- 
tion says that it was at a sun festival coinciding with 
Easter, after a solamn vigil when no fire had been lit 
for days, that 8t. Patri reaching to the 
made that symbolic use of the shamrock h 
which it became the national emblem worn on ih 
saint’s day at a time of universal rejoicing. But just 
as the samt’s day may preserve the memory of the 
sun festival, the shamrock may ibly resent 
the traditional Celtic feeling for the pions OF three 
which is seen in the old elsh triads, where the 
occurrence of groups of famous threes of a kind is 
celebrated endlessly.” 
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Societies and Academies. 


LONDON. 


Royal Society, Mar. 1—A. E. H. Tutton: (1) The 
hexahydrated double sulphates contaming thallium. 
Thallium salts corresponding to the potassium, ru- 
bidium, cæsium, and ammonium salte of the iso- 


morphous series R,M (8,0) . 6H,0 have been pre- 


pared. Four of them are double sulphates containing 
thallium as the R-metal, and magnesium, ferrous iron, 

ese, or copper as the M-metala; six are 
double selenatea. (2) The hexahydrated double 
selenates containing thallium. The six salts are those 
in which F is thallium and the M-metal is magnesium, 
nickel, cobalt, ferrous iron, Manganese, or copper. 
The results of the whole mivestigation (both pepers) 
agree in showing that, as previously proved, potassium, 
rubidium, and cesium aalts of the great series in- 
variably show crystal forms and properties which 
vary regularly with the atomic number of the alkali 
metal. The ammonium members, while showing no 
relation to atomic numbers or weights, resemble the 
correspondi rubidium salts containing the same 
M-metal so closely as to be practically 180-8tructural. 
Thallium salts invariably occupy a position well within 
the limita (as regards es and constanta) of potas- 
gium and cesium salte. “ um salta, however, have 
one strikingly outstanding property, that of very high 
optical refraction, occasionally exceeding even that of 
monobromonaphthalene and yet more so that of 
carbon hide. 

W. H. J. Childs: The distribution of intenmty in 
the band spectrum of helium: the band A4650. 
Measurements of the intensity distribution in the 
helium band A4650 (first of the main series) show 
that the predicted distribution is of the correct type, 
but agreement with observation is by no means com- 
plete. Notably the P and R’ branches are much 
stronger, relative to the Q branch, than theory mdi- 
cates. An expreasion of the form ie- E/ET where 4 18 
a linear function of 7’, 18 ad te to describe the 
observed distribution. Er with many e bands, 
the temperature obtamed by painter: distribu- 
tion of angular momentum 18 governed by the Boltz- 
mann factor 18 much higher than the true temperature 
of the ges. In this case effective temperatures of 
approximately 750 A. and 1000 A. are found, depend- 
ing on conditions of excitation. A higher temperature 
is obtained from the Q branch than from the P and 
R branches. Exammation of Doppler width of band 
lines shows, however, that there is a distribution of trans- 
lational velocities corresponding to true temperature. 

M. C. Johnaon: Studies in the behaviour of hydro- 
gen and mercury at the electrode surfaces of 
tubes. The proportion of a hy positive ray 
spectrum, which ig due to the neutralisation of protons 
18 decreased by a pee admision e ind 
vapour. The accom i omination of the - 
Mau by mercury mad elayed and weakened by 
the itation of nickel for aluminium as the 
cathode material. The resistance at electrodes of 
different sensitivities to m contamination is not 
altered by that contamination if the tube 18 filled with 
hydrogen, but is senmtive to a change from hydrogen 
to air. Mercury 18 only liberated from a contaminated 
cathode during discharge. A solid mercury cathode 
can be made to disintegrate under bombardment in 
& manner different from its thermal evaporation, but 
the exoceasive disintegration product of the contam- 
inated aluminium is from aluminium. The hypothesis 
is put forward that the increased cathode dimn 
tion is the secondary effect of the removal of a suriace 
layer of oxygen, allowing disintegration afterwards by 
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ordinary proton bombardment, and allowing esos 
of hydrogen from the alummium structure. The 
spectrum. are then consequences of the mass 
and oritical potentials of mercury. 

W. E. Curtis: The structure of fhe band spectrum 
of helium. Details are given of three new helium 
bands which have the electronic level-2P in 
common. Two of them are due to the vibrational 
transition 1 —> 1, the initial electronic levels being 3S 
and 4S. The other has an initial electronic level of 
effective quantum number 2-96, but ita term type is 
uncertain. The rotation terms have been accurately 
evaluated for the three new banda and for three others 
previously described which aleo have the final level 
2P. The new evidence presented favours the view 
that the helium and hydrogen molecules are struc- 
turally simular. j 

H. A. Wilson: The Saha theory and the oonduo- 
tivity of flames containing metal vapours. 
Noyes and Wilson have shown that the saahaan. 
constants for the reaction M =M* +e (where M 
denotes atom of alkali metal and e electron) can be 
deduced from measurements of the electrical con- 
ductivity of flames at about 2000? K, and that 
equilibrium constants so obtained agree approximately 
with those calculated by the Saha core, This 
assumes that all salt te into the flame is reduced 
to metal vapour and that all negative carriers are 
free electrons. It is now shown t these assump- 
tions may be omitted without affecting the equation. 
Bennett’s resulte on the conductivity of rubidium in. 
flames give a value of the equilibrium constant nearly 
equal to that given by Saha’s theory ; Gouy's resulta 
on light emitted by sodium flames require the fraction 
of sodium reduced to metallic state to be ind ent 
of the concentration of sodium, and hence the frac- 
tion of ions which are electrons must be independent 
of concentration. 

R. G. Lunnon: Fluid resistance to moving spheres. 
By timing the falls of metal spheres in water, through 
distances up to two metres, the resistance of a fluid 
at high speeds has been measured both for accelerated 
and ior uniform motion. During accelerated motion, 
the resistance is increased m a regular way, which 
can be described approximately in terms of carried 
mass, from one-half to twice the mass of the 
displaced fluid. 

N. F. Mott: The solution of the wave equation for 
the scattering of particles by a Coulombian centre of 
force. The solution splita up into incident wave, 
representing on-coming electrons, and scattered wave ; 
the quantum theory result agrees exactly with that of 
classical theory. ‘Phe analysis is applicable to a- and 
to B-perticlee. 

G. H. Briggs: A redetermination of -the velocities 
of particles from radium-C, thorium-C and -C’, A 
redetermmation by the magnetic deflexion method of 
Hp fop «-particles from radium-C gives 3:903 x 10% 
E.M.“units. Using the theoretical value of e/m de- 
duced from electrochemical data, the velocity is 
1-923 x 10° om. per sec. The co values 
found by Rutherford and Robinson were 3-988 x 10 
and 1-922 10%. Velocities for thorium-C and -C’ were 
found to be 1-704 x 10° and 2-058 x 10°. 


Physical Society, Feb. 10.—Allan Ferguson and 
Eric J. Irons: A simple graphic method for the 
determination of galvanometer and fluxmeter con- 
stants, with a note on the measurement of intense 

etic fields. The paper deals with methods for 
evaluating the principal construction constants of 
moving coil instruments by the graphical treatment 
of observations of logamthmic decrement and ite 
variation with circuit resistance.—J. C. Hudson: The 
application of electrical resistance measurements to 
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the study of the atmospheric corrosion of metals. 
The procedure is suited for quantitative field testa 
on the atmospheric corrosion of metals, and is based 
on the determinataon of the ch produced on 
exposure in tho electrical resistance of wire specimens. 
The method ıs capable of great accuracy. In the 
case of copper, the percentage remistance change due 
to corrosion is inversely proportional to the diameter 
of the wire; it is thus possible to use the method as 
an ‘acceleration test’ by conducting experiments on 
relatively thin wires, which are appreciably affected 
by corrosion within a few weeks.—C. J. Smith: On & 
method of constructing the caustic curve formed b 
refraction at a plane surface. The method depen 
on the properties of an ellipse which cuts the rays 
orthogonally. 


Royal Meteorological Society, Feb. 15.—L. F. 
Richardson and R. E. Munday. Memoir No. 2 (published 
1926): The single-layer problem in the atmosphere 
and the height-integral of pressure. Atmospheric 
tides are supposed to be such that a single vector 
suffices to specify the momentum of a whole column 
of air. Are ordinary weather disturbances of the same 
sort, or must each column be regarded as two or more 
layers moving independently ! The answer to this 
question 18 extracted from the international collection 
of the records of balloons. It 1s found that 
Laplace's equations for free tidal oscillations are a 
very bad description of ordinary disturbances of the 
European atmosphere; in other words, the ‘dynamic 
height’ of the atmosphere ıs extremely varieble.— 
L. F. Richardson, D. Proctor, and R. C. Smith. Memoir 
No. 4 (published 1926): The variance of upper wind 
and the accumulation of mass. Using the pilot- 
balloon observations made dumng the War, Dur- 
ward's study of the variation of wind between two 
places at the same time is contmued, by working up 
meer simultaneous observations at short distances 
(11 to 28-5 km.), and, surprisingly, the variation is 
found to be greater. Paired times at the same place 
are also investigated. The mathematical study of 
smooth functions acoustoms us to the idea that accu- 
racy 1s to be obtained by proceeding to the limit of 
smallness ; but the wind seems not to possess the 
required kind of smoothness.—J. Glasspoole: The 
distribution over the British Isles of the average 
number of days with rain durmg each month of the 
year. While the east is the dry mde of Great Britain 
and of Ireland, in the case of the number of days with 
rain the increase 18 more pronounced from the south- 
east to north-west of the British Isles. Actually, the 
average number varies from 150 along the Thames 
Estuary to 270 in the Outer Hebrides. ere are only 
10 days with rain on the average along the Thames 
Est in June, July, and tember, and 26 in 
Decem in the north-west of tland and in the 
mountains of Kerry, Connemara, and Donegal. Juneis 
the month of fewest days with rain over the British 
Isles generally, namely 14, while December has most 
with 20. May also has lees days with rain than either 
July or August, so that the popular call for early 
hohdays 18 yell supported by rainfall statistics. The 
amount of rain rain-day is greater during the last 
six months of the year than the first mx months. 8o 
that on the ave May and June are again more 
favourable for holiday makers than July and August. 


CAMBRIDGE. 

Philosophical Society, Jan. 10.—N. Feather and 
R. R. Nimmo: The ionisation curve of an average 
a-particle. Systematic photometry of the track im- 
agea from a cloud expansion chamber made possible 
the calculation of the variation of the light sca 
power of an a-particle track over the last two centi- 
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metres of ita length in standard air, and the variation 
of this quantity was finally identified with the varia- 
tion of ionisation along the track. In air, helium, and 
hydro the maximum ionimmg efficiency of the a- 
Ese Breia pap otra when it the velocity appro- 
priate to the distances 8-0, 2-55, and 2-25 mm., 
respectively, from the end of ite path in standard air. 
—F. L. Arnot: The interference of hght m a wedge. 
When white light from a very narrow slit is reflected 
from & thin wedge, and then analysed in e spectro- 
scope, interference bands are seen in the spectrum 
provided the of the wedge is parallel to the sht- 
source and to the alit of the troscope. Under 
certain conditions, the bands become clearer and 
more sharply defined as the width of the source is 
increased. ese conditions are (1) that the light 18 
incident on the wedge from the direction of its thick 
edge, and (2) that the distance between the wedge 
and the spectroscope has a certain value depending 
upon the angle of incidence of the hght on the wedge. 


PARIS. 


Academy of Sciences, Jan. 30.— The president 
announced the death of Félix Henneguy.—E. Goursat: 
The rôle of the double characteristics in the problem 
of the deformation of surfaces.— Hadamard: The 
ergodic principle.—A. Rateau : The number of specific 
turns and the iio power of motor turbines.— 
C. Sauvageau : e Adelopyces of the Litosiphon.— 
René Maire and Louis Emberger: General view of 
our phytogeographical knowledge of Morocco. the 
regions, domains, and sectors.—A. Khintchire: The 
law of 1 numbers.—S. A. Janczewski: Homo- 
geneous erential systems of the fourth order.— 
Rolf Nevanlinna: Complements to the theorems of 
unicity m the theory of meromorph functions.—Paul 
Dumanois: Concerning the theory of antidetonants. 
The hypothems. that antidetonante, such as lead 
te yl, act by accelerating combustion is 2 iy 
as disproved by the experimental work of Moureu, 
Dufraisse, Chaux, P t, Aubert and Villey, Egerton 
and Gates, Dumanois and Lafitte. The suggestion 
that antidetonanta act by preventing the formation 
of peroxides (Moureu, Dufraisse, and Chaux) during 
compression is more in accord with the known facta.— 
Pierre Dive: The rotation round an axis of a hetero- 
Tn fludd mass with ellipsoidal stratification — 

mile Belot: The origin of satellites with inverse 
revolution and the velocity of the primitive nebula.— 
Nicolas Kryloff: The variational algorithm and the 
fundamental problem of mathematical physics.— 
J. Nageotte : e study of myeline vesicles with the 
ultra-microscope.—C. and H. Gutton: The h fre- 
To electrical discharge. The potential at which dis- 
charge (1n hydrogen) takes place is measured as a funo- 
tion of the pressure, at wave-lengths of 3 to 5620 metres. 
—J. Aicardi: A new method of alinement by Hertzian 
waves. A description of a method of radio signalling 
by the use of which a ship or an aeroplane can follow 
a definite route during fog.—Jean Thibaud: Absorption 
discontinuities in the intermediate domain (K bands 
of carbon, nitrogen, and oxygen).—G. Balasse: Study 
of the continuous emission spectrum produced by the 
electrodeless discharge. The theory suggested in a 
previous communication leads to the conclusion that 
a continuous emission spectrum must be produced 
for all elementa. This has already been proved 
experimentally for the elamenta cadmium, potassium, 
lead, ealeium, mercury, and phosphorus, bismuth, 
sulphur, and iodine have now been added. Since 
these nine elementa are distributed in five different 
columns of the periodic table, ıt may be considered 
that the continuous emission spectra produced by 
the eleotrodelees discharge is a general phenomenon 
extending to all elemente.— A. Couder: The con- 
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struction and trial of a telescope mirror of & ioular 
form m Pyrex glass. The murror is e in the 
form of a cylindrical tube closed at one end. The 
surface of the end is worked into a parabolic mirror 
of 136 om. focus. The deformations produced by 
flexure are discussed: owing to the low coefficient 
of expansion of Pyrex glass, the thermal deforma- 
tions have proved to be negligible.— Y. Rocard and 
Ph. de Rothschild: The absence of enlargement of 
spectral Imes after reflection. It is concluded from 
the resulta of the experiments described that the 
enlargement of the lines by reflection on a murror, 
the atoms of which possess thermal agitation, and 
might be expected to result in a considerable lowering 
of the order of limiting interference, ddes not exist.— 
Néda Marineaco : The molecular weight and association 
of chlorophyll in solution. The molecular weight 
determinations are based on the diffusion coefficient 
and the viscosity (Einstein equation). For sufficiently 
dilute solutions (leas than 0-053 gram per litre) the 
molecular weight of chlorophyll 1s about 800, oorre- 
sponding to the 817 for one atom of esium: for 
higher concentration there is evidence of the presence 
of associated molecules.—G. Denigés: The direct 
mucro-estimation of the phosphoric ion by oeruleo- 
molybdimetry in hquids from the animal organism, 
natural waters, fermented drinks, etc.—Paul Dop and 
F. Duffas: The water-bearing calyx of Clerodendron.— 
S. S. Kharbush and Mlle. Panca Eftimiu: The pheno- 
mena of chromatic reduction in the family of the 
Erysiphaces.—Maurice Fontaine: The reeobions, at 
high preesures, of the pneumogastrio of the frog 
immersed in a hypotonic solution.—C. Motas: A new 
Hydracarus collected at the Grand Lautien (Var).— 
Y. Manonélian and J. Viala: Nerve cells and the 
virulence of the suprarenal capsules.—E. Rouboud : 
The unfitness of Plasmodium pracox for development 
during the winter m Anopheles maculipennts, and ita 
epidemiological consequences for northern Europe. 


GENEVA. 

Society of Physics and Natural History, Deo. 15.— 
Aimé Pictet and H. Vogel: The synthesis of milk 
sugar. An equimoleoular mixture of f-glucose and 
B-galactose heated to 175? C. in a vacuum gives 
lactose. The reaction takee place in two phases, 

C,H.40, =C,H,,0, + H40 
and C,H4,0, + C,H 40, =C13H4,0,, (lactose). 

—E. Briner and A. Mori: Some new addition com- 
pounds of phenols with ammonia. Ammonia in the 
presence of 8-naphthol, a-naphthol, a-oxyanthra- 
quinone, salicylic acid, po resorcinol, 
hydroquinone, or pyrogallol has given in each case 
one or two addition compounds corresponding to 
fixed conditions of temperature and pressure.—E. 
Briner and G. Lunge: The reactions between nitrogen 
peroxide and sulphur dioxide. These two substances 
in the liquid state give the compound 8,0,N,, con- 
taming sıx normal acid functions. It may be re- 
fended as an anhydride of nitrosylsulphuric acid.— 
R. Wavre: The field of gravity in the interior of the 
planets.—Raoul Pictet: Integral transformation into 
motive pome of the heat furnished toa Accord- 
ing to the author, who does not accept the second law 
of thermodynamics, it should be possible to convert the 
whole of the heat furnished to a gas into work. 


Roms. 

Royal National Academy of the Lincel, Nov. 20.— 
G. Scorra: Fundamental sub-groups of & group.— 
L. Tonelli: An observation on derivation by series. 
—U. Cisotti: The solenoidal character of Riosi's tensor 
for ternary forms.—S. Franchi: Tectonic enigmas in 
the mountains of Valdieri and along the valleys of 
Gesso, Stura, ancl Vermenagna.—S. Baglioni and L. 


No. 3045, Vor. 121] 


Settimj: The nutritive value of the nitrogenous sub- 
stances of certam types of preserved f . Experi- 
mental investigations on albino rata. The nitrogenous 
matter contained in the dilute acid extract of cheese, 
dried stockfish, and dried edible fungi, and that con- 
tained in the part of cheese, stockfish, casein, and com- 
mercial hydrolysed casein which is insoluble in dilute 
acid, is capable not only of maintaming in equilibrium 
the nitrogen balance of albino rats, but also of allow- 
ing an accumulation of nitrogen and an increase in 
body-weight. The highest percen increase in 
body-weight 13 obtained by means of a mixed diet 
com of hydrolysed casein, the insoluble part of 
stockfish, and the soluble part of the fungi. The 
nitrogenous matter of that portion of the fungi which 
is insoluble in water 18 incapable of maintaming in 
gulbrun either the nitrogen balance or the weight 
of albino rats.—D. Graf: Functions of vectorial 
variety.— Cristina Eula and Odoardo Franceschi: 
Projective study of surfaces.—R. Cacciopoll: A clags 
of surfaces admitting of quadrature.—U. Crudeli: 
A o ry of stationary motions of (heavy) viscous 
liquids een two vertical cylindrical (round) tubes. 
—AÀ. Masotti: The contaot between linee of flux and 
lines of current in the motions of fluids.—A. Rosen- 
blatt: Energy flux in the exceptional case of Kutta- 
Joukowak’s theorem. — B. Caldonazzo: Viterbi 
motions and the triple orthogonal systems of surfaces 
determined by them.—L. Fernandes: The resolution 
of an abeorption band regarded as common to praseo- 
dymium and neodymium. At a temperature epee 
mating to that of liquid air, the line of wave-length 
469 A. of the absorption spectra of praseodymium and 
neodymium is resolved into thin, sh linea, the 
intensities and wave-lengths of these differing con- 
siderably with the two metals.—A. Ferrari and A. 
Baroni: The orystalhne structure of the double 
cæsium cadmium chloride CaCdCl,: considerations 
on the monometric structure of the type A[B Xj]. 
This salt exhibita a monometric lattice, with an ele- 
mentary cell with the side 5-20 A. The ion dOl 
has dimensions lower than those given by the sum of 
the dimensions of the component ions Cd** and Cl ; 
this pro appears to be general for complex tons. 
The crystallographic analogy between cadmium and 
meroury is emphasized by the identity in structure 
between the salte CsCdCl, and Cs .—G. Natta 
and M. Freri: X-ray analysis and crystalline struc- 
ture of cadmium-silver alloys. For the a-phase of 
the system cadmium-silver, representing solid solu- 
tions of cadmium (up to 44 atomio per cent.) in silver, 
the length of the mde of the elementary cell varies 
linearly with the composition, increasing from the 
value 4-07 A. for pure silver to 4-14 A. for the alloy 
containing 31 atomic per cent. of cadmium. For the 
B-phase, corresponding with the compound AgCd 
end with solid solutions of cadmium in this, the 
hotograms are of quite different appearance, the 
los lines present be ily according to 
a body centred cubic lattice of the cweium chloride 
type, and the calculated intensities agreeing well with 
the experimental values.  Petrenko and Fedorow 
observed that at 460° the compound AgCd undergoes 
a transformation, which they interpreted as a decom- 
position of the unstable f-alloy into the neighbouring 
a- and y-phases. The resulta now obtained show, 
however, that this consista of a polymorphic trans- 
formation, since all the lines of the photograms con- 
form well with a hexagonal or rhomboh lattice 
with the axial ratio 1:602; the side of the cell is 
a =3:01, and the elementary cell contains one molecule 
of AgCd, the calculated density being 9-57.—G. Piccardi: 
Relations between the ionisation potentials of the first 
and second order of homologous elementa.—R. Savelli: 
Fruita of two vanetigs borne by the same plant. 


Maron 10, 1928] 


NATURE 


407 





Official Publications Received. 


Berran. 


Indian Hi Alegre Edited by Prof. Nibaran Chandra Bhattac 
No 1, Jancary p.52. (Omicutta* Chuckervarity, Chatterjee and Co.- 
Ltd) 8 annas. 

Dominion of Canada. Report of the De nt of Mmes for the 
Fiscal Year ending March 81, 1927. (No 2142) Pp. v+50. (Ottaa. 
PF. A Acland) 18 cents 

Transactions of the Royal Sooty of Edinburgh. Vol. 65, Part 8, No. 
25 The Anztomy of a Foetal African Hlephant, Elephas africanus 
Gcrodens africana) Pait 2: The Body Muscles By Dr. Nelhe B. 

on on piss. (Bdinburgh. Robert Grant and Bon; 
London. Willams and Norgate, Ltd) ëm 

Anocahon of Technical Institutions Agenda Paper and Report of 
Couneil (1017) for the Annual General Meeting to be held on ay, 
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London, E.O 4. r at the Annual Genaral! Mectiug, 
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4th and 2>th, prae The Training of the Architeet. By T. P. 
Bennett Pp 16 ( on.) 

Univermty of Leeds Twenty-third Report, 1926-27. Pp 192. 
(Leeds ) 

Minutry of Health Seventh Report of the Adrisoiy Committees on 
the Welfare of the Blind to the Minister of Health, 1 37, Pp. 85 
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Dove Marine Labors , Cullérooats, Northumberland. Report for 
the Year endmg Juns 1927. (New Series 16) Edited by Prof. 
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Pharmaoceutioal Socie 
tones  Beoond Annual 1937. Pp fh Aue 
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for the period April 1928- March 1937. 84-+2 plates--4 maps. 
(Acora. Colonial Becretai:at; London: s Crown Agents for the 


Colonies.) & 
Transaction, of the cal Boe:ety. Vol. 28, 1928-27, No. 5. Pp. 
?15-504--xu. 10s — Vol $9, 1037-18, No. 1. Pp.48 10¢ (London) 

Department of Apiculture, Ceylon. Bulletan No 81: Notes on the 
Qultivataon of Sisal, with wpecial reference to Ceylon By G Harbord. 
Pp 15-++11 plates 40 conta Bulletin No. 8$. iments taon 
with Rubber (Hevea brashengs) By L- Lord and L. eenudera, 
Pp. 2l. 40 canta. (Peradeniya, Oeylon) 
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Department of the Interior: U B. Geological Survey. Water-Supply 
Paper 500-V . Laboratory Tests on Physi Properties of Waterbearing 
By Norah Dowell Stearns — (Oontnbutuons to the Hydrology 
of the United States, 1017.) Pp. 1¥-+121-1764+plates 11-18 — Bulleun 
TW-F. The Gilbert District, Nevada. By Henry G F n. (Oon- 
knbations to Hoonomie Geology, 1927, Part L) PP 11+126-145, 5 cents 
Professional Paper 141. Upper Triassic Marine Livertebrate Faunas of 
North America, By James Parmn Bnuth. iv 2024-121 plates. 
1 80 dollar, a adr D.C . Gorernment ting Office ) 

Department of the interi: U 8 Geologioal Survey. Forty-eighth 
Annual Raport of the Directo: of the Geological Survey to the Secretar 
of the Interior for the Fiscal Year ended June 80, 10277. Pp u+T% 
(Washiugton, D.O . Government Printing Office ) 

Proceedings of the United States National Maseum. Vol 72, Art 7° 
Redesoription of of Ameno&n Musooid Flies in the Oollection of 
the Vienna Natoral Mussum, with Incidental Notes By J AM. 
Aldmoh (No. 7708) Pp. 84. (Washington, D.O : Government Printi- 


ing Ofhoe ) 
fow York Academy of Boiances, Scientific Surrey of Porto Rico and 
the Vugn Islands Vol 11, Part i: Insects of to Rico and the 


Virgin Islands Diptera or Two-winged Flies, By GO. H. Curran. Pp 
118 {Now York Oty ) 

Tha Beience Reports of the Tohóku Imperial Unirermty, Sendai, 
Japan, Second Benes (Geology) Vol 10, No. 4° On Atpparion Richt- 
k + Kokon. By Hikoshichiró Matvamoto Pp 5975+ plates 29-89. 
(Tokyé and Sendai- Maruzen Oo., Ltd.) 

Report of the Aeronautical Research Institute, Tókyó Imper 
Univermty. No. 28° An Electrical Indieator for High-speed Internal- 
Oombus&on Engines By Jfich: Obata and Yahei Yosia Pp. 597-408 

plates 21-25, 0 50 yen. No. 30: On ration of Lead Tetrasthy! 

y Yoshio Tanaka and Tsutomu Kuwate 40-420. 0?2yen. No 
80  Theorstisehe Untersuchungen uber die Querruderwirkung beim 
Tragflugel. Von O. Wieselsbe:ger. Pp. 421-417. 058 yen. ókyó. 
Kôsmka: Publshing House.) 

eee ofthe American Aoc&demy of Arts and Sciences Vol 62, 
No 7 The Viscosity of Mercury under Preasuies By P. W. B s 
Pp 187-f04. 60 oent. Vol 62, No. 8: The or iat and 
Prestare Coeficient of Remstance of Ten Elementa. By W. 
Bridgman Pp. 507-126. 50 cents, n, Mase ae 

The Carnegie Foundateon for the Advancement of chmg Twenty- 

second Annual Raport of the Present and of the Treamürer, Pp, + 
168. (New Yak City ) 
University of Oahforma Publications in American Archaeology and 
Ethnology. Vol 23, No. 5 Achomawi Geognaphy. By Fred B 
Knifen. Pp 297-882-+ plates 55-59--2 m:pe. 45 centa. Val 23, No. 
tó' Piteh Aceent in Hupa By Phuy Barle Goddard. Pp 883-898 25 
conie. (Beikelay, Oal : University of Oelifornia Presa ) 
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Carneme Instituton of Washington. Annual Report of the Director 
of the ent of Terrestnal Magnetism. (Reprinted from Year 
Book No for the Your 1928-27.) Pp. 165-716 (Washington, DO. 
Smithsonian Instituton ) 

Agricultural Hxperiment Station, Michigan State Oollege of Agrı- 
culture and Applied Science. Technical Bulletin No. 85 Studies in 


the Etol of Roup and Allied Diseases of Fowls By Edwin P. 
Johnson. 20 recular Bullehn No. 107* The Mexicwn Bean 
Beetle. By HR H Pettik Pp.& (Bast Lansing, Mich ) 
7 CATALOGUES, 
Australama Books, Maps, Onginal Water Colour Dram Oil Pamt- 
ings and Ooloured Plates relating to Austreba, Tasmania, New Zeeland 


aml the Islands of the Pacific Ocean (Cataiogue No 506.) Pp 9t 
(London: Francs Edwards, Ltd.) 

Wild-Ba: field Bleotro-Magnetic Furnices for the Automatic Wardening 
of Steel (Section A) Pp 20 (London. Automatics and Electric Fur- 
nases, Ltd ) 

Meteorological Instrumenta  (Citalogue No 548) Pp $ (London. 
O F Casella and Co., Lid.) 





Diary of Societies. 


FRIDAY, Manon 9, 


RovaL AsTRONOXICAL Bocigry, at 5.—R. W. Gurney. Particles of Ligh 
Velocity in the Chromosphere,—-Dr. IL Jeffreys. Posmble Tidal 
Effecta on Áocurete Tune-keeping.—M. O. Johnson Absorption by 
ney and the Tampeiatore and Luminosity Bequences of Novo 
—Dr. H. Spencer Jones . The System of Proeyon 

Payretoan Soaerr (at lm Uolles of beienes) at 5—H5n J J. 
Thomson: Blectrodelies through Gases (Guthne Lecture) 

Twetrrorg or METALS (Bbefheld Local section) (in Non-Farrons Section, 
Applied Scianoy Depairunent, Suetheld Uorrorsity) ak 730 —W. R 
Barclay Special Alloys 1n relation to the Corrosion blem. 


SATURDAY, Manon 10. 


Rorar ixwriruri0x or GmraT Barras, at 8 —fir Ernest Rutherford: 
The Transformation of Matter (I ). 


* MONDAY, Manon 11. 


HovAL GroazarnicAL Boorwrv (at Lowther Lodge) at 5.—T Hay 
Some Topography of the Bnglish Lakes. 

Rora Boorxrr or Mentone (War Bectian), at 5 —Lieut -CoL E. Cowell: 
The Pathology and Treatment of Tranmauc Wound Bhoek 

BRoraL Lesrrromiomw or Great Barra, eb 5 15.— Dr. E. Schrodinger 
Wave Mechanics (11I ) 

Barisa PsrcuoLooi0AL Soorerr uration nabs | (at London Day 
Training College), at 6.—B, R beon. Report of an Enquiry into 
the Attitude of Local Authorities towards Mental Testa 

Detiruriox oF AUYOMOBILA Euxoixxxzs (Birmingham Centre) (at 
Queen's Hotel, Birmingham), at 7.—G. L Ensor: Notes on the single 
Bleece-Valve Principle " 

Iwwrrruri0x or HrxorRicAL Howorwrxxzs (at Armstrong Collage, New- 
Ford x ies ai T —T N. Ruey and T. R Boott Insulating Oile 
for High-Voltage Oebles 

Qxrawic Boorrerr (at North Btaflordshire Technical bed rc Btoke-on- 
Trent) at 7.80.—J. Wilbemson: A New Type of Tunnel {n &a:table 
for the Finng of Pottery 

Ixsrrrurx or Nertas (Scottish Local Bestion) (at $9 Elmbank Crescent, 
Glasgow), at 7.80 —Annna! Genera! Meeting. 

Lesirrtre or Ongwietay (Leeds Area Bection) (at Leeds)—Dr H. 8 
Houldsworth : The Expert Witness and the Law of Evidence 

IxwrirUTION Or ELkOTRICAL ExorxmEmms (Western Oentre) (at Swansea) 


TUKSDAY, Manon 18 


RoraL CorLror or Pursiciaxs or Lowpox, at 6 —Di. I Bennett : Bome 
Problems ot Nephritus (Goulstonmn Leeturea) (1 ) 

RovaL leerrrotiox or Great Berran, at 5.15 —Prof. J. B Harley. 
The Bebaviour of Aninals (IF ) 

LDrgriiuriox or ParroLrom TroumoLoarmrs (at Royal Booiety of Arts), 
at 6 8 —Lieut-Col 8 J M, Auld: The Natural Gas of Sonth Persia, 
Process Development and Exploitation. 

ILLUMINATING Ewutngraine Bocurrr (at Holophane, Lid, Blerton 
Street, B.W 1) at 680—Dr. 8 English: The Manufacture and 
Properties of Glass and their Application in Iinminating Engineering 

IwerrrUir oy Maniwe Eworwrrns, at 030 —G R. Lutchinson' Reoont 
Developments in Propelling Equipment Practice of Reorproceting 
Engined Steamers. 

Rorat PmorocmaPHio0 Socrerr o» GREAT 
General Meeting, 

or Bairian Fouspava xs (Lancashire Branch, Bornley Section) 
(at Burnley Municipal Collage), at 7 15,— W. H Meadoweroiít Foundry 
Oonditions, 

Iwarirvii10w or MixoigicAL Exoirwxrxms (Scottaah Cenne) (at North 
Brush Station Hotel, Edinburgh), at 7 80.—F, H enorants: 
Practaee and Progiess in Combustion of Coal as applied to Stem 
Generation. 

Qurxrrr MicxoeooricAL Oro, at 7 $0.—T H. Bavory 
their Environment 

PHARMACEUTICAL Soorety, at 8 —Dr H H Dale. Bome Reactions of 
Pharmacology on Pharmacy, 

Roya. Bocixiv or Mrpicnes (Tropical Diseases, Payobratiy, Neurology, 
and Haineology Bections), at 8 » —Special Discussion on. Neuroses in 
the Tropics. 


Burrarm, at T.-—Annual 


Bpiders and 


WEDNESDAY, Manon 14 


RoraL IxsTrrruzio* or GRT Bxiranr, at 5 15.— Dr. E. Schrodinger‘ 
Wave Mechanics (IY.). 
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Roran BociHTY or Nepicimg (Gargery: SubSection of Prostology), at 
5.80. —C. Dukes: Demonstration of the Pathology of Obstrnction due 
to Tumour» of the Bowel —W B Gabrel Intextinal Obstruction 
following Colostomy.—Dr A F Hunt The ition, Cause, and 
Treatinent of Megaeolon in Adnits —Sir Charles Gordoo-Watson A 
Method of Removing Adenounata of the Signioid through the Rectum. « 

Ix«riruTiow or Crvit Kkaoiugxus (Students! Meetiug), at 630 —H M. 
Pearson * The Belgian Railways 

DxwrirUTIOM oF EmOtMEKENMA-IN-CH ROFE (at St Bride Institute, Bride 
Lane, E C Dat 7 80—G. A Hughes: Wells and Well Bonng 

DerniurE or Meras (Sheffield Local Bection) Qointly woh Kindred 
Bocisties) (in Departinent of Applied Science, Bheffleld Unieruty), at 
7 90.—Electriesl Engineering Lecturs 

RoraL Booty or AMT», sb 8 —H U Brown. The Lend Acid Call. Its 
Place in Modern Industry 

LANCASTER  A&TROMOHMICAL AND SCIENTIFIC AssOCIATIOM (at Storey 
Institute, Lamaster), at 8—Prof H E Armstrong. Sir Edward 
Frankland, a Great Lancestrun 

BEvargwics Socicrv (at Royal society), at 8 30.—Dr. W. R. K. Watson. 
Drixton Mental] Tests 

IwwrrrüTr or CHgkisraY (Manchester and District Section) (at Man- 
chester) —F Twyman Absorption Mpeetrography and some of its 
Applications in Oliemietry. 


THURSDAY, Marra 15. 


lovaL Bocugm, at i130 —Intense Magnetc Fields. | Communiestiona 
will be mada by Bii Ernest Ruthertord and Dr P Kapitza, nnd a 
goneral dacasaion will follow, —To be read hy titla only :—J. D Cock- 
Croft The Design Oois for the Production o! Btroug Magnetic 
Fielde —D. Jack: The Band Spectrom of Water Vapour —H d'E. 
Atkinson Statstical Experiments on the Motion of Eleetrons in 
Gnses —Lord Rayleigh * 8 t of the Nicht Shy it» Intenmty 
Vanetions when Aualysed by Colour Filter I1I 

Li»wraw Society or Lompow, at 5.— Dr 8 W. Kemp. Whaling 
Researches and the Work of the Dino ry Expedition. 

Roran Cotiecr or Pursiciaxs or Lowoow, at 5 —Dr. L Bennett 
Some Problems of Nephriua (Goalstonmn Lectures) (11 ) 

Rovarn Imeriruriow or Great BRITAIM at 515 —Dr J.J For Opoex 
and Chemustry (II ) 

Iesiiturion or Miwixo awp MecTaLLuray (at Geological Society), at 





$ 30. 

Onirup-STUDv Sociery (at Royal Sanitary Institute) at 0 —Prof J. 
Pore Wilson The Literature of Childhood from Isaac Watts to De 

are, 

InsrrTUTIOM oF Eircretcal EwarxekEx, at 0—W T Townend Some 
Considerations of the Boonomres of Rleetrio Power Produstion 

BovaL AERONAUlICAL BOCICTY (ab Boye) Bociety of Arta), at d20 — 
Di. Radorf Testing of Mat in Aire Construction. 

IysrirUTF oF Mrraus (London Loea! Section) (at 83 Pull Mall), af 7 £0. 
-—W Lambert High Tensile Bronze, 

CuxuicaL Bocixrv, at 8, —H. Burton and Prof C E. ingoki: Mobile- 
anion Tantomenam Part I. A Preliminary Stody of the Conditions 
of Activation of the Thise-carboo S , and a Discussion of the 
Results in Relation to the Mode» of Addition to Conjugated Systenis, 
—Prof. T. M. Lowry, C À H. Brie and H. Burgess Btodie» 
of Dynamio Isomearum, Part XXVII e Absorption -spectra of 
Prototropic ompoande: Physacal Propertws of the Enolic and 
Ketonio Forms o Benizozlemnphor =] J Etridgo end B. Sugden: 
The Paiaehor and Chemical nstitution. Put IX. Boron Com- 
pounds —H. 8, Hedges. Observations on the Paseivity of Metals 

Hanvatax Socrety oF Loxpow (at Paddington Town Tun. at &50 — 
Sur William Willoox Toxicol in its Applicatson to Nedieal Practice 

Ilwerrruri0w or MrECHAXICAL iwzazs (Birmingham Branch) —C, J. 
T Billinoghem : Hydraulic Power. 

DnmiruTi0* or MECHANICAL Enxcrescas (Leeds Branch) —Tuformal 
Discussion Payment by Results, 


FRIDAY, MancH 18 


BiocHru:cAL Bocicry (Annual General Moe ) (i0 Department of 
Phymology and Biochemistry, Univermty llege), 430,—R 
Robison and W T J, Morgan. A New Phosphorie Kater obtained by 
the Aid of Dred Yonst —R. F. Corran and W. Q. M. Lewis. The 
Influence of Normal and Caneerous Blood Berum on Pancreatic 
Lipase Action and the Hffect of Ionio and Colloidal Lead —J G 
Davis and W. E. Slater: The Anaerobrio Metabolism of (a) The 
Cockroach, (1) The Barthworn.—K Boyland and A. D  Rutchie: 
The Lactic Aeid Produotion of Cardiaco Muwle,—J. T. Irving: The 
Glucose Metabolism of Kidney Tissue ta reio —D Burk The Free 
Energy of meee Acid Breakdown in Nusele.—R K. Cannan 
and M. Richardson Observations on Iron-thiol Complexes — 
A Bhoreand R K. Onnnan. The Crentine creatunine System —H D. 
Kay: Observations on the Phoaphata-es of Mammalian nes 

Borat CoLLrgE or 3uROEONS OF EXQLAXD, at &—Suir Arthur Keith: 
Demonstration of Variations and Anomalies of the Cervical and Coatal 
Bonea of the Vertebral Column and their Application in Dingnosis and 
Trentinent 

Soorery or OnBEuiCAL IxpuUsTAY (Li 1 Bection) (at Liverpool 
University}, at o —Annual Meeting. —W . Recent opmenta 
1n Micro-ebemieal Technique. 

iwsrirUTIOR or MECHANICAL ÉNGIREERA, ai 0 —Capt H. P, M. Beames: 
The Reorganisation of Crewe Locomotive Works. 

Bociery or CHEXwiCAL lxpUsTRYT (Birmingham and Midland Section) (in 
Chamber of Commerce, Birmingham), at 7 —Dr. W. H Hampton: 
Colonred Glames 

RovaL Puoroorapmo Soctery or Garat Burraim (Pietomml Group), 
at 7 —F. Judge: Bromoil Iathomaphy 

Jowion IwsrrruriOM or Ewaiweers, at 7.30 —W. M. Hurrell: An Out- 
line of Petroleum Distribution (Chalrman's Address, Mustratel by 
Slides and a Film entitled The Perwan Oil Industry) 

Oxronp Umivxegstrt Jomior RciEwTIFIC CLus (in Department of Bio- 
chemistry and Phwwology, Oxford), at 815.—G. Stoney: Modern 
Practice in Steam Turbines. 
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Rovan Bocimrv or TaoricAL Nepicine awn Hroirwr (Laborator 
Meeting) (at Royal Army Medical College, Millbauk, 8 W.1), at 8 15. 
Rora. Somery or Mrpicixx (Electro Therapeutics beet ion), at 8.30 — 

A. B. H Pinch The Present Poeition of Radrum Therapy. 
RoraL IwsriruriOw or Gaxat BuiTA:N, at 0 —Prof E. Whittaker: 
The Quantum and Rolativity Theories of Light. 
Socixry or Drzns AND CoLourists (Manchester Section) (at Manchester) 
—Bhort Papers by Members. 


SATURDAY, Haru 17. . 


Nort or Enauaxp IywriruTx or Mina awp Mronawical E»orwraas 
(Aes0ci ates and Students’ Boetion) (at Neville Holl, Nawcsstie-üpon- 
Tyne), ata —J. F O Frend- Cool Cleaning —W. B, Brown, Explosives 
Aocwents, 

Rovar Imerrruriox or Gurvr Barraix, at &—Sir Ernest Rutherford 
The Transformation of Matter (II.) 

PnvaroLoo!cAL Society (at University Collega) 


PUBLIC LECTURES. 


SATURDAY, Marca 10, 
Horniman Museum (Forest Hill), at 230.—C Darjli Forde The First 
Metal Workers. 
MONDAY, Manon 12 


Leca Umivcrsity, ot 6 10,— Prof. W.J Sollas. A Geological Contriba- 


tion to Homan History. 

Gar-HAM CoLLEuE (Bas l Btreet) at 06 —G P Bailey Modern 
Beienoe and Daily Life 6 Conquest of the Air 

East AMNGLIAM Institcts or AceRICCLTUBRC (Chelmsford), at T.—W. 


Brunton Rotation Gianng, 


TUESDAY, Mancu I 
Mevicat Bouno Guss Hosprrat, at 5 —H;ir Wiluem Bmgg The 
Btructare of an Organic Crystal (Fwon Memorial Lecture) 
BRITISA IXsrITUTE OF PHILOSOPHICAL STUDIES (at Royal Society of Arta), 
at 8,15,.—Dr, O. Deslisis Burne Ethio and Industry 


WEDNESDAY, MaBou 14 « 


RovaL LDewrrurs or PusLic HEALTH, at 4.0 —Dr R Donaldson 
Bacteriology in connexion with Foreign Medicine 


THURSDAY. Manon 15 
Kast Loxpox CoLrxor, at b —Prof. W N. Haworth The Structure of 
the Carbobydrates, 
Lrxpe Univensity, at 8 —A N.Bhimmin: Économios in Kveryday Life 
The Spending of Money. 


FRIDAY, Manca 10. 
Ku»a's OorLLEcE, at 5 80 —B. Both Babylonian Sculpture 
ImaTiToTION or ProrramiowaL Crvit BgnvaxsTu (nt Royal United Service 


Institution), ab 580—Major J. b. Buchanan. The Development of 
High B Auroraft, 


SATURDAY, Marcu 17. 


Homwixax Mowsuom (Forest Hill) at 8 30.—H. Harcourt: Food and 
Faminea in [nda 


CONFERENCES. 


Tuonspar, Hanca 15 


RorHAMwTED EXrraiwoeTal Braiiow, HanPEXDFEW, Bb 1] 30 — Malting 
Barley. 

R V Rexd What the Bailey Buyers Want. 

J. Stewnrt The Influence of Beason on the Yield and Quality of 
Harley 

J d Cultivation and Tieatment of Burley grown for Malting 
in the Vale of Taunton 

G. H Nevile: Caltivation and Treatment of Barley grown for Malt- 
ing on the Lincolnshire Heath 

OM and New Varieties 


W. H. Paker Halting Bar 
Bir John Russell Five Years Experiments on Malung Bariey 


Manca 38 To 81. 
Greawax B\iLNEOLOGICAL Cowoness (nt Baden, near Vienna). 
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Industrial Research Laboratories.! 


HE National Research Council of the National 
Academy of Sciences, Washington, has re- 
cently published the third edition’ (revised and 
enlarged) of a bulletin on the industrial research 
laboratories of the United States, including consult- 
ing research laboratories. The original publication, 
compiled in 1920, listed about 300 industrial 
laboratories ; the first revision, in August 1921, 
included 526 laboratories ; and the present revision 
contains data for 1000 laboratories. The survey 
does not include Isboratories connected with 
Federal, State, or municipal governments, or with 
educational institutions, and it is limited to the 
laboratories rather than organisations supporting 
research. It is claimed not that the present com- 
pilation represents a complete list of the industrial 
research laboratories, but that it probably gives 
a “fair survey of industrial research " in the 
United Stetes. Under each entry there are given : 
the name and address of the company and address 
of the laboratory if different from that of the com- 
pany; the name of the director of research and 
the number of his staff; and the chief lines of 
research work. In addition to the alphabetical 
list of laboratories, there are a subject classification 
and a geographical classification. 

The value and quality of the information given 
in the bulletin must, of course, depend largely on 
the method of compilation. It is stated that all 
the information has been obtaied directly by 
correspondence. Moreover, no investigation was 
made to ascertain the character of any laboratory 
listed nor the quality of the work done. Question- 
naires were sent to about 1500 firms, and the infor- 
mation given is based mainly upon the rephes 
received to these questionnaires. It will be realised 
that the answers supplied in this way must vary 
in quality and acouracy. The conscientious firm 
will be careful not to inolude, in its enumeration of 
research staff, employees who are little better than 
technical oraftemen engaged in routine testing, and 
will be scrupulous to distinguish between genuine 
industrial research and the mere checking of works 
products. On the other hand, the leas conscientious 
firm, anxious to make some sort of a ‘splash’ ina 
comprehensive record of national research agencies, 
will be inclmed to include employees who can only 
by a long stretch be brought into the category of 
research workers, and to look upon mere repetitive 


1 Bullam of the National Research Cowmcil Wo. 60: Industrial 
tories of the eee Bias induding Consul 
Thira and enlarged. 


Compu 
by Clarence J. West and Ervye L. 163. sabmgton 
D.C.: Nahona! Acadamy of Sciences.) ier Pp. 
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testing as being, in & sense, industrial research. 
Nothing is said in the bulletin as to whether the 
questionnaire sent out indicated the criteria by 
which a firm was to decide whether it had, or had 
not, a veritable industrial research laboratory, 
meet for inclusion in the list. 

Bearing in mind these qualifying considerations, 
we must, nevertheless, admit that the publication 
affords remarkable evidence of the variety and 
extent of the industrial research being prosecuted 
in the United States, the firms enumerated ranging 
from such & body as the Bell Telephone Labora- 
tories, Incorporated, with ita staff of 2000 full-time 
research workers, to firms claiming only a single 
research worker who—it is occasionally admitted 
—is engaged “intermittently " on research prob- 
lems. One gets a picture—perhape not more than 
a flashlight picture—of a thousand industrial 
laboratories engaged in the taak of winning the 
scientific knowledge and elucidating the scientific 
principles involved im many hundreds of varied 
industries; and in devising ways of applying to 


industrial practice the science Bo &oquired, so as to, 


cheapen or improve existing materials, to find new 
materials, to discover new processes and, generally, 
to raise the level of produotion in quantity, quality, 
and variety, while lowering ita cost. If we envisage 
this scientific work associated with the contem- 
poraneous movement, organised on a national 
scale, for the elimination of waste, and with corre- 
sponding developments in business organisation, 
scientific management, advertising efficiency, and 
methods of distribution, we shall understand— 
without taking into account the favourable mone- 
tary position of the United States—what formid- 
able competitors in international trade American 
firms and corporations as & whole must be. 

A few salient features of the bulletin may be 
noticed. - In glancing through it we meet, as we 
should expect to meet, abundant evidence of the 
provision made for industrial research by those 
industries which have, as it were, sprung from the 
loins of science—for example, the chemical, eleo- 
trical, and optical industries. What is significant 
is the evidence of a growing application of scientific 
research to industries hitherto largely empirical, 
with little or no scientific tradition behind them— 
industries that, like Topsy, simply ‘ growed.’ To 
take a few examples only, we find industrial re- 
search laboratories dealing with baking, flour and 
foods, canning and preserving, fruit and fruit pro- 
ducts, building materials, fur products, laundering 
and milk. There are a few laboratories maintained 
by the co-operation of several firms in the same 
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industry organised as research associations; but, 
for the most part, the laboratories enumerated are 
parts and parcels of the industrial organisations of 
individual firms and corporations. Their number 
is signifloant' of the extent to which science is 
gaining domicile within the industrial unita. 

The Mellon Institute of Industrial Research, at 
the University of Pittsburgh, is in a class by itself. 
Ita work is carried on under the Industrial Fellow- 
ship System of Robert Kennedy Duncan. Indivi- 
dual firms or groups of firms provide the funds for 
the maintenance of one or more industrial fellows 
whose full time is given to the investigation of 
technological problems that requiré protracted 
periods—a year or longer in each case—for their 
satisfactory solution. The industrial fellows at 
present comprise 70 chemista, 10 ceramista, 10 en- 
gineers, and 3 biologiste, and they are engaged upon 
sixty different lines of scientific investigation. 

It is probably true that the greater part of the 
scientific work done in these industrial research 
laboratories, taken. as & whole, is directed to the 
immediate problems of the respective firms or 
industries ; but, even so, ib must involve some, per- 
haps much, fundamental research. In the labora- 
tories of the larger firms or corporations a great 
deal of fundamental research—research in pure 
acience—is deliberately planned and undertaken 
on broad lines, irrespective of any prospect of 
immediate industrial benefits, because it is real- 
ised that such scientific, research is the fountain 
from which the streams of applied science must 
flow. 

We need & similar compilation of industrial re- 
search laboratories for Great Britain, so that we 
may pee in some measure how we stand. Are the 
individual industrial firms in this country oalling 
in Boienoe to redress the balance of international 
competition? No doubt the big industrial corpora- 
tions are devoting considerable expenditure and 
human effort to scientific investigation, and the 
modern tendency towards greater industrial aggre- 
gations, by the combination of smaller firms, will 
increase the facilities for more extensive scientific 
research. But a great area of British industry is 
oooupied by small or medium-sized firms, directed 
by strongly individualistic owners, where the in- 
dustrial unita are too small to enable industrial 
research, on any adequate scale, to be carried 
on individually. Much has been done to provide 
the industrial research needed in this area by the 
establishment of the research associations formed 
under the sgis of the Department of Scientific and 
Industrial Research. These associations are like 
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the research associations in the United States, in 
that they are financed on & co-operative basis, but 
they differ from the American associations in that 
they are partly financed by grants-in-aid from the 
Government and they are more numerous and cover 
a wider and more diversified industrial field. For 
this area of numerous and varied medium-sized 
or small firms, they constitute probably the only 
practicable scheme for securing the prosecution of 
scientific research in the closest association with 
industrial effort—for getting the relevant industriee 
saturated with science—and their future existence 
and development is a matter of national concern. 

The census of production, imperfect though it 
be, has already been of great industrial value in 
enabling us to appreciate our economic position. 
A most useful supplement to such a census would be 
the publication of a conspectus of all the-industrial 
research laboratories in Great Britain, especially 
if it could be ensured that only laboratories and 
workers engaged in veritable industrial research 
were included. Such a return, though it might 
disturb our complacency, would be likely to quicken 
our sense of the leeway to be made up, in this matter 
of applying science to industry, if we are to meet 
in the open markets of the world our chief foreign 
competitors—notably the United States and 
Germany—on at least equal terms. 

J. W. WILLIAMSON. 





A Record of a Dying People. 

The Arunia: a Study of a Stone Age People. By 
Sir Baldwin Spencer and the late F. J. Gillen. 
In two volumes. Vol. 1. Pp. xxvii +390 -87 
plates. Vol. 2. Pp. xvi+391-646 
(London: Macmillan and Co., 
36s. net. 


O anthropological book has ae Pj , 


a reception or given rise t^ guch voi. 


Fi 










embodied the record of later 
investigations down to 1928, and thus the accounts 
of imperfect or partly understood native ceremonies 
and beliefs have been amplified and rectified. 
Comparison between the two editions will show, 
however, that a great deal has remained unchanged, 
because the earlier contained careful descriptions 
of what the authors actually observed, and being 
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a record of facta, must remain valid for all time. 
It is in such matters that the anthropologist has 
the advantage over most scientiflo men, for ob- 
servations in the field when made, as in the case 
of the Australian, on a vanishing people, cannot be 
repeated by future students, and therefore re- 
searches of this kind will never become out-of-date. 
The impossibility in many cases of subsequent 
checking of his statements thus imposes on the 
anthropological observer a grave responsibility. 
Sir Baldwin Spencer was a scientifically trained 
zoologist when he began to study the natives of 
Central Australia, and we can rely entirely on his 
account of what he witneased. The late Mr. Gillen 
had for a long time gained the confidence of the 
natives and was thus an indispensable colleague. 
The discussions alluded to above necessitated 
@ reconsideration of certain interpretations and & 
new inquiry into some of the statements previously 
made and into the belief of thenatives. Sir Baldwin 
has done his best to clear up these matters. Not 
long after the publication of the first edition, the 
investigations made by the late Rev. C. Strehlow 
were published in & series of papers in the Ver- 
Offentlichungen aus dem Städtischen Volker-Museum, 
Frankfurt-am-Main, and these were accepted as 
authoritative by Garman anthropologists, and most 
English students took them very seriously. The 
earlier parte were edited by the late M. F. von 
Leonhardi, who in the ‘ Vorrede’ to the 1910 issue 
strongly supported Strehlow against his oritios. 
Certain discrepancies between the observations of 
the German and English investigators have been 
ascribed in part to their working among different 
sections of the great Arunta tribe. It also seems 
that there were definite limitations attached to the 
researches of Strehlow, so that, despite his mastery 
of the language, he was unable to partake in 
personal experience of the ceremonial life of the 
natives which the lay mvestigators were able to 
obtain. It is, moreover, & common experience that 
for obvious reasons missionaries cannot always 
persuade natives to disclose their secret and sacred 
beliefs and practices. Sir Baldwin has discussed, 


. in foot-notes and appendices, some of the pointe in 


which the two accounts varied or differed. We 
have, therefore, in this book the matured judgment 
of the author on subjects that required elucidation. 

It will be noted that in the new book there has 
been a slight rearrangement of certain sections, 
and some have been enlarged, such as that on 
“Social Organisation," though in this section 
allusions to the social organisation of neighbouring 
tribes has been omitted. The earlier discussion 
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following the account of “ knocking out of teeth ” 
has been greatly abbreviated, and the comparison 
with other tribes has been omitted, but, fortunately, 
references to the customs of neighbouring tribes 
are usually retained elsewhere. Attention should 
also be directed to the fact that there are & few 
alterations in the spelling of native words, or even 
in the words themselves. It will be necessary for 
all those who have made notes for lecture or other 
purposes to go over these carefully with the new 
book, as throughout this work there are many 
modifications, more especially in the account of 
religious beliefs. The description of the stone im- 
plements has been greatly enlarged and more fully 
illustrated, and improvements have been made in 
the parte dealing with material culture and deoora- 
tive art. There are nearly twice as many illustra- 
tions in the new book as there were in the old, and 
` Bo, being of excellent quality and carefully printed, 
they add very greatly to the value of the book. 

As ocours elsewhere in Australia and also in parte 
of Melanesia, physical differences are said to char- 
acterise the two moieties ; here one is supposed to 
have straight and the other curly hair (vol. 1, 
p. 42). Forty samples of hair were collected and 
given to Dr. O. W. Tiegs for examination; his 
report is reprinted in Appendix E, in whioh he 
says he cannot confirm the sborigiale' belief, 
though from blood tests on South Australian 
natives there is evidence to show that a mixture 
of ‘ blood ' has ooourred. ‘‘ This suggests that the 
widespread idea of the aboriginal that he is com- 
posed of two’ distinct races, still recognisable by 
their straight and wavy hair, is a tradition which 
has descended from & past age, when a wavy- and 
& straight-haired race existed, and that these two 

races have now largely fused ” (vol. 2, p. 599). 

: In the earlier discussions on the Arunte, em- 
phasis was laid by some on their very primitive 
character; indeed, some regarded them as the 
most primitive of all people, and thia in face af the 
elaborate ceremonies, complicated social system, 
and the fact that “ the traditions of the tribe recog- 
nise four more or leas distinct periods in the Alcher- 
ings " (“The Native Tribes of Central Australia," 
p. 387). The periods and the cultural innovations 
which characterised them were also summarised 

_ (Lc. p. 421). The evidence in the new book con- 
firms this. Except for a few objects of material 
culture, the Andamanese, to take but one people, are 
much ‘lower’ than the Arunta or any Australian tribe. 

In the far distant Alchera time, a few super- 
human beings called Nümbákülla brought elementa 
of culture to the Ingp&tua creatures (i.e. incomplete 
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human beings), whom we may regard as being the 
very backward aboriginal population ; these were 
made into men, doubtless through the instrument- 
ality of initiation ceremonies. The culture-bearera 
brought the churinga and reorganised social rela- 
tions. There is thus traditional evidence of cul- 
tural movements which ultimately affected the 
whole of Australia—just as m New Guinea and 
Melanesia we find analogous oultural drifts. Migra- 
tions of culture are due (1) in some cases simply 
to the borrowing of elements of culture from neigh- 
bours ; (2) in others, there is a definite introduction 
of culture by means of a limited number of persons 
who appear to be more advanced members of the 
same r&oe as the recipiente, or at all events closely 
related ; (3) in a few cases there is evidence that 
the inimigrante belong to an alien race. In Aus- 
tralia, the evidence seems to point to the first and 
second of these alternatives, as it does in New 
Guinea as a whole. There is also good reason to 
believe, as indeed is most probable, that this 
cultural drift came from New Guinea. 
A. C. HADDON. 


Geology of the Alps. 

(1) The Structure of the Alps. By Prof. Léon W. 
Collet. Pp. xii + 290 +12 plates. (London: 
Edward Arnold and Co., 1927.) 168. net. 

(2) Die Decokeniheorie in den Alpen (Alpine Tektonik, 
1906-1986). Von Prof. Dr. Franz Heritsoh. 
(Fortachritte der Geologie und Pal&ontologie, 
herausgegeben von Prof. Dr. W. Soergel, Band 6, 
Heft 17.) Pp.iv-76-210. (Berlin: Gebrüder 
Borntraeger, 1027.) 8 gold markes. 

least fascinating of the many aspeota 

ine studies is that of the geological 
wth of the elevated region from 

tho peaks wo aoe them have been carved. 
has it been claimed that the 
is that of the rhountain-mass 

‘books before us the authors 











‘have set forth the latedtviews of Alpine tectonics, 


} particularly those of nt developmenta of the 
theory of nappes or Decken: In the Alps, between 
two rigid massifs of rooks, folded and metamar- | 
phosed in Palwozoio and possibly pre-Paleozoio 
times, is found a zone of well-bedded Mesozoic and 
Cainozoic sediments. Movement ‘of the southern 
maseif towards the northern caused buckling in 
the intermediate region, and the folds thus de- 
veloped were overturned and finally squeezed out 
and expelled north-westwards as great overlapping 
sheete (nappes de recouvrement, Deckfalten). 
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More than twenty of these nappes can be re- 
cognised : they lie one above another, folded and 
rippled 1n their upper portions, but drawn-out, 
sheared, and torn in their lower limbs. Different 
nappes may be folded with or may envelop one 
another. The later folda deform the older and, 
like waves, break and splash north-westwards over 
them. In places the upper nappes, by their forward 
movement, are supposed to have set in motion the 
lower and less extensive sheets. Where resistance 
to movement varied (as, for example, in the area 
between the Mont Blanc and Aar massifs), the 
nappes, retarded laterally, may swell forward into 
arcs or featoons of arcs, and exhibit fold ‘ virgation.' 
From the brow of a nappe in the north or north- 
east to ita roots in the south or south-east, the 
translation of the rocks may amount to more than 
100 km. s 

Such is the fascinating conception of the theory 
of nappea or Decken. In Prof. Collet's book, which 
will be welcomed as the first exposition in English 
of these views, Alpine problems are considered 
almost (if not exclusively) from the viewpoint 
outlined above. Prof. Heritsch's work, however, 
goes much farther than ite title might suggest ; it 
summarises the evidence for and against views of 
Alpine tectonica which seem irreconcilable. 

(1) There is no queation that Prof. Collet’s book 
will serve a very useful purpose in attracting the 
intereet of travellers to the geology of the Alps; 
students in universities and schools will doubtless 
also be grateful to him for his lucid treatment of a 
difficult subject. At the outset, the author intro- 
duoea the reader to the fundamental conception 
of the Alpine geosynclines or large basins of de- 
position, and their intermediate geanticlines or 
ridges. The margins of the basins yielded the 
&utoohthonous sequences and the deeper parts 
supplied the rook-successions of nappes. These 
principles are applied to the elucidation of various 
regions in turn. In the Mont Blanc area the granite 
18 thrust northwards over the sedimentary zone of 
Chamonix and is separated by it from the ancient 
mass of the Aiguilles Rouges. The Aar Massif and 
High Caloareous Alps, with their autochthonous 
and parautochthonous rooks (the latter term not 
being defined except by implication), are illustrated 
by excellent descriptions of the districts of Kander- 
steg and Grindelwald, of Jungfrau, Monoh, eto. 

These accounta are given in a form which will 
enable visitors to the Alps to search out the 
evidence for themselves, especially if they are also 
provided with the excellent geological guides of 
the Swiss Alpine Club ; we cannot therefore grudge 
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the space devoted to them, particularly as they 
embody the results of much of the excellent and 
arduous investigations of Prof. Collet himself. Some 
readers, however, may wish that the space oocupied 
by 24 pages on the Jura Mountains had been at 
any rate in part devoted to the expansion of the 
account of the Glarus Alps or the wonderful Klippen 
(nappe-outliers) of the Pre-Alps of northern Switzer- 
land. 

The Pennine Nappes, the piling-up of which has 
produced the Valais Alps, are interpreted in the 
light of Argand’s work, and are go described that 
geological study may be combined with climbing 
and sightseeing at such resorts as Arolla, Zermatt, 
and the Upper Engadine. Eastwards, the great 
half-window of the Swiss Alps is closed on the 
famous ‘ Rhine-line’ from Constance to Chur, for 
the Aar massif and older nappee plunge beneath 
the later sheets which form the Eastern Alps (the 
Austrides of R. Staub). Prof. Collet makes a praise- 
worthy effort to render clear the succession and 
relationship of the nappes of the Eastern Alps, 
according to the view of Termier, Kober, R. Staub, 
and others, but the necessarily condensed form of 
the account and the absence of detailed locality- 
maps will render this section difficult for studenta. 

Prof. Collet writes with such freshness and vigour 
that we fear the reader may forget that the Decken 
theory in its wider implications is but a theory. Ina 
book of this size it is perhaps difficult for an author 
to separate evidence from speculation. It is a little 
tantalising, however, to be told, without being 
informed of the evidence, that the Alps provide " a 
great support to Wegener's theory " (p. 22), or that 
(p. 246) “We shall see, later on, that the higher 
Prealps . . . represent a small part of Africa resting 
on Europe." Unfortunately, Africa is not mentioned 
again in the book. True, it is postulated that the 
northward-drifting of Africa (or Gondwanaland) 
closed the geosyncline (the Tethys of Suess), the 
sediments of which were forced upwards and for- 
wards to build the Alps, the underlving sima being 
injected as basic intrusions in the Pennine nappes. 
The existing Mediterranean area is then regarded 
by Argand and Staub as due to distension produced 
by the drift of Europe away from Africa. But 
this is hypothesis, albeit brilliant. 

The extensive bibhographies form a valuable 
feature of the book. A glossary, with an explana- 
tion of the terms as ordinarily used in Britain, 
would also help non-geological readers. 

(2) Prof. Heritach’s review of the progress of 
investigation of the Alps is a publication of an 
entirely different character. It is a compilation 
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certain to be of the utmost service to those who 
wish to undertake a serious study of Alpine 
tectonics and to appraise the evidence leading up 
to the different interpretations of the complicated 
structures. Ita bibliographical details alone are of 
great value. Prof. Heritsch himself has done much 
original and valuable work in the Eastern Alps, 
but although he calls himself an opponent of the 
Decken theory so far as that region is concerned, 
he spares no trouble to set out the views of its 
various supporters, paying frequent tributes to the 
publications of Albert Heim, Rudolf Staub, and 
other exponents of it. He traces the history of 
Alpine investigation and the development of the 
‘mushroom,’ overthrust and Decken theories. To 
make clear his later discussion he gives an admirable 
account of the terminology and rationale of the 
Deoken theory. A brief desoription of the struoture 
of the Swiss Alps forms a prelude to & comparison 
with the Eastern Alps. A detailed account of the 
tectonics of the latter and an exposition of the con- 
flicting views constitutes the greater part of the 
book. Incidentally, the character of the famous 
‘window’ of Hohe Tauern is discussed in some 
detail. 

Finally, the age of the several phases of the 
mountain-building movements, the cause of the 
diastrophism and the difficulties of determining 
the age of the glyptogenetio stages, are set forth. 
Throughout the book the author insists on the view 
af the East Alpine geologista that the movements 
were not a unified and continuous series, but phages 
of crumplings separated by time-intervals. The 
present position in the study of Alpine tectonics 
may therefore be summarised by saying that, be- 
tween the views of the extremists of the Swiss 
school on one hand and many of the Austro- 
Alpine geologists on the other, there is a great gulf 
fixed, no leas deep and signifleant than the Tethys 
of Suesa iteelf. P G. H. Boswsrr. 





The Electron, the a-Particle, and the X-Ray. 


Handbuch der Physik. Herausgegeben von H. 
Geiger und Karl Scheel. Band 24: Negative 
und positive Strahlen, zusammenhangende Materie. 
Redigierb von H. Geiger. Pp xi+604. (Ber. 
lin: Julius Springer, 1927.) 49-50 gold marks. 
XHIS important book is divided into six chapters, 

each of which is written by an authority on 
his subject; the whole is edited by Prof. Hans 

Geiger. Dr. Bothe gives an informed and com- 

prehenaive aocount of the work on the passage of 
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electrons through matter, their velocity and 
ionising power, their absorption in and scattering 
by substances, and on the secondary rays to which 
the electrons give rise. The second chapter, by 
Prof Ruchardt and Prof. Baerwald, deals with the 
passage of canal-rays through gases and solid 
objects; speoial attention is direoted to the im- 
portance of the Doppler effect in canal-rays. The 
editor is reeponaible for the chapter on the passage 
of a-particles through matter, a subject which 
in the hands of Sir Ernest Rutherford and his 
pupils has been one of the most revealing in 
modern physics. This chapter, which is an 
excellent account of all the physical properties of 
the a-particle, is perhaps the best in the book. 

A chapter on the absorption of y- and X-rays 
by matter, which one would expect to follow the 
first three, 1s not included in this work. Instead, 
the subject of absorption is dropped in favour of 
two chapters on the structure of matter as revealed 
by X-ray analysts. These chapters comprise 
nearly half the contents of the book The first, 
by Prof. Ewald, desoribes in detail experimental 
work, and covers the whole fleld of contemporary 
activity ; the second, by Prof. Born and Dr. 
Bollnov, deals with the theoretical aspects of the 
structure of solid objects and includes a section 
on the thermodynamics of solid substances. These 
two chapters are without doubt the beat descrip- 
tion of the investigation of crystal structure by 
X-rays that has been penned. In the concluding 
chapter we are introduced to a third subject, that 
of the relation between the properties of simple 
chemical substances and their atomic and mole- 
cular structure ; this ig the work of Prof. Grimm. 

The book should make a wide appeal to all 
physioists who wish to follow the extraordinarily 
interesting and varied work which has resulted 
from the discoveries of the electron and «-particle, 
and the methods of X-ray analysis in recent years. 
Indeed, ali but the first chapter could be read with 
real profit by physical chemists also. Neither 
physicists nor chemists will find all of this book | 
easy reading; the subjects discussed cannot of 
necessity be described in terms of simple ideas; 
but the different authors have done their best to 
make their subjects intelligible. They have not 
been content to extract from the literature the 
more important work and to leave it unoritioally 
to the reader’s notice, they have made a deter- 
mined attempt to convey to the reader by words 
and diagrams what the best workers on the subject 
at the present time regard as most important. 

Too many works of reference at the present 
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time give experimental results without a desorip- 
tion of the more important methods by which 
these results have been obtained. In this book, 
with its 374 illustrations, which, although never 
elaborate, are always adequate, the methods of 
investigation are fully desoribed. In this respect, 
in its comprehensiveneas, in the care which both 
contributors and editor have given to the various 
chapters, and im the printing, this book is in the 
best German manner. A. 8. R. 


Social Science. 

(1) The Task of Social Hygiene. By Havelook 
Ellis. New edition. Pp. xix 414. (London: 
Constable and Co., Ltd., 1927.) 68s. net. 

(2) Heredity and Human Affairs. By Prof. E. M. 
East. Pp. ix+325. (New York and London: 
Charles Scribner's Sons, Ltd., 1927.) 165. net. 

(3) The Foundations of Social Isfe. By Prof. 
H. P. Fairchild. (Social Science Series.) Pp. 
vii +287. (New York: John Wiley and Sons, 
Inc. ; London: Chapman and Hall, Ltd., 1927.) 
138. 6d. net. 

(4) The Science of Society. By Prof. W. G. Sumner 
and Prof. A. G. Keller. (Published under the 
Auspices of the Sumner Club on the Founda- 
tion established in Memory of Philip Hamilton 
MoMillan, of the Class of 1894, Yale College.) 
Vol. Il. Pp. xxxii + 734. Vol. 2. Pp. xxii 
+ 735-1481. Vol. 3. Pp. xxi + 1483 - 2251. 
(New Haven: Yale University Press; Lon- 
don: Oxford University Press, 1027.) 185. net 
each vol. 


1)* "T Task of Social Hygiene " was first 
published fifteen years ago. It very 
well deserves the place which it has won, and a new 
edition needs no recommendation here. There 
oan be few books of that date dealing with social 
problems of the moment whioh on re-reading at 
' the present time would not seem atale. But such 
is the breadth and sympathy of Mr. Ellis’s treat- 
ment, so illuminating is his presentation, that the 
book fully maintains its freshneas.: Mr. Ellis 
must be counted among the most inspiring teachers 
of his time, and the next generation will be fortunate 
if it finds someone with his depth and variety of 
‘scientific knowledge and his diversity of gifts to 
review its problems. 

(2) Mr. Ellis may be said to be concerned with 
the broad problem of the right use of our growing 
knowledge to ‘make and remake life.’. Prof. East, 
in “ Heredity and Human Affairs," is concerned 
with the application of our rapidly increasing 
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knowledge of one branch of biology to the better- 
ment of human affairs, and he has written a very 
readable book on this theme. It need scarcely 
be said that his acientific credentials to discuss 
problems of heredity are unimpeachable. It 
appears further that, unlike sqme of his fellow 
workers, he does not abandon his scientific attitude 
when he touches social questions, and as a result 
he has produced as good a book on eugenics for 
the general reader as exista to-day. 

(3) Prof. Fairchild, in “The Foundations of 
Social Life," has easayed a difficult task. He has 
felt the need for a treatment of certain fundamental 
facts with which in his opinion students of any 
social science should be acquainted, and has 
therefore attempted in a short book to sketch the 
biological characteristics of man, his reaction to 
the environment, the nature of society, and the 
possibilities of rational control. It may perhaps 
be doubted whether success in 80 amall a compass 
is possible, but if the attempt is to be made, it 
would be difficult to improve the plan of the present 
work. The execution of the plan is not so satis- 
factory. The author tends to talk down to his 
readers and the phrasing is sometimes loose. We 
may sympathise with Prof. Fairohild'a desire to 
broaden the student’s interests and to lead him to 
see the relation of what is to be his own special 
line of study to other problems. But is this the 
way to do it? There is certainly & danger in 
beginning with what is of necessity a very sketchy 
and inexact treatment of vast problems. 

(4) There is & certain impertinence in reviewing 


in a few hundred words a work in three volumes 


containing close upon a`million words that has cost 
one of the two authors a quarter of a century’s 
work and his colleague a great part of the last ten 
years of his life. It seems that the idea of the 
book took shape in 1899, and that Prof. Sumner's 
“ Folkways,” published in 1907, was a development 
of part of the original scheme. Having treated 
this section in & separate work, he returned to the 
main task. He died in 1910, and Prof. Keller, 
who had been associated with him for a great 
number of years, has now brought the task to a 
conclusion, though there remains a final volume 
containing a oase-book, bibliography, and index. 
The volumes are & monument of painstaking 
labour. The authors have spared no trouble in 
their search for facta, and the amount of literature 
consulted is immense. They present ample evi- 
dence for their generalisations. But, nevertheless, 
the impression left is one of disappointment. 
Why is this 1 
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Let us first give in thelr own words the authors’ 
intention in this work. 

“ In general we seek the sense of societal customs 
and institutions. That means to us their ex- 
pediency as adjustments in living, whether or not 
we can come to any conclusion as to their origin. 
Nor do we regard it as enough merely to exhibit 
them as adjustments, so proved because of their 
survival; we hope to show also how and to what 
adjustment has been made.” 

The arrangement of the book is to describe and 
disouss customs and institutions classed in the 
following manner: (1) those having to do with 
self-maintenance, including (a) industrial organ- 
isation, (b) property, (c) regulative organisation, 
and (d) religion ; (2) those having to do with self- 
perpetuation, including marriage and the family, 
and those having to do with self-gratification. 
The authors embark upon their immense labour 
with this programme and carry it through with 
devotion in some million words. But it fails to 
grip. The reader feels out for a guiding thread 
to lead him through the maze. There is no thread 
such as a truly scientific or purely desoriptive 
treatment would have provided. The authors 
assume adaptation. They treat groups of customs 
and institutions as adaptations. They move a 
little way back and a little way forward by means 
of generalisations as they deal with each group, 
and then they pass on. 

In many ways the treatment is reminiscent of 
Herbert Spencer’s sociology, though the use of 
facts and the avoidance of grandiose generalisa- 
tions render the present suthors’ work greatly 
superior. Is not the fundamental mistake this 
clinging to the conception of adaptation 1 Unless 
it is analysed, it is a truism of little value. Ina 
sense every institution shows adaptation. But 
when the term is yBed it is found to cover 
many different conditions. Without analysis it 
is & vague and unsatisfactory conception. Upon 
analysis it leads to problems that demand a treat- 
ment quite other than that given in this book. 
Furthermore, however scientific may be the 
attitude of the authors in their reliance upon facta 
and their freedom from preconceived theory, no 
truly scientific treatment can begin from such a 
starting-point. 

Thus we are led to regard the plan as mis- 
conoeived. Nevertheless, the book is a mine of 
accurate information, and in it other studenta 
oan dig. But they will not dig with profit unless 
they study method. Methodology in social 
science is the most urgent study in this field 
to-day. 
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The Naiural History of Wicken Fen. Edited by 
Prof. J. Stanley Gardiner. Part 4. Pp. 207. 
383 + plates 7-0. (Cambridge: Bowes and 
Bowes, 1928.) 6s. net. 


INcLUDED in this pert are an article by the editor 
on Wicken Fen, and accounts of the fossil verte- 
brates, protozoa, planarians, cladocera, copepoda, 
diplo and chilopoda, and inseote—Collembola, 
Coleoptera, Hemipterd-Heteroptera (Part I), 
Orthoptera, Neuroptera, and sawflies, For many 
of the species recorded notea are added on the 
biology and ecology. In the account of the Coleop- 
tera & list is given of the species which occurred in 
the fen districts of Cambridgeshire before 1854, but 
which are now not taken (26 spp.) or are less readily 
found, and another list of ies which are now 
taken but were never recorded by the old collectors. 
Mr. Lowndes records that the same species of 
cope are found living under the most varied 
conditions and in widely separated districts, but 
that these individuals do not exhibit greater differ- 
ences than do those that live in any single pond. 
The pH was found not to have any direct influence 
on langvidus—a result differing from that 
reached by Labbé. 

Prof-Stanley Gardiner emphasises the interest 
of Wicken Fen as an area that has not only 
never been cultivated, but also haa never been 
deliberately drained, and thus constitutes a real 
bit of the old fenland. Except for bush growth, 
the Fen is much as Ray knew it in 1660, but 
some planta common then are rare now. Prof. 
Gardiner rightly claims that Wicken Fen is not 
only & “ place of historic interest and of natural 
beauty," but also is the one place from which the 
history of the changes in the fauna and flora of the 


‘wet lands of England can be deduced with reason- 


able exactness. We congratulate him and his 

co-workers on these further resulta of their in- 

vestigations, which are not only of great interest 
in themselves, but will also afford trustworth 
information to our successors for comparison wi 
conditions in their time. 

Ministry of Agriculture and Fisheries. Fishery 
Investigations. Series 2, Vol. 9, No. 2, 1926. 
Plaice-egg Production in 1920-21, treated as a. 
Statistical Problem, with Comparison between the 
Data from 1911, 1914 and 1921. H.J. Buchanan- 
Wollaston. Pp. 36 +11 oharte. (London: 
H.M. Stationery Office, 1920.) 8s. 6d. net. 

QUANTITATIVE studies of living organisms in their 

natural habitata have a biol ical and mathe- 

matical interest far beyond the i purpose 
for which they are usually made. The study of 
plaioe-egg productions treated as & statistical 

problem by H. J. Buchanan-Wollaston affords a 

good example both of the interest and of the diffi- 

culties of such research. The report deals with 

counts of samples taken with the Hensen 
net in 1920-21, and comparison of the egg distri- 
butions inferred from these and earlier methods 
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for 1911, 1914 and 1921. The mathematical 
methods are explained in a series of interesting 
appendices. These methods have a somewhat 
home-made appearance, and should not yet be 

ed as standardised. plied in tly, 
and with a constant effort GR in touch with 
the realities to be represented, they seem well 
suited to the immediate problem. 

The statistical terminology is not always happy ; 
terms like ‘datum solid’ used when ' frequency 
surface’ seems to be intended, tend to obscure 
the essential contrast between data and quasila. 
Much mathematical work will evidently be neces- 
sary before an adequate procedure is evolved, 
since the observations are necessarily dn deo 
are not simultaneous. The reviewer wo u 
that the full value of the observations er o not 
be made available until the distribution problems 
involved are treated by methods of fitting rather 
than by methods of interpolation. R. A. F. 


A Course of Modern Anal an. Introduction to 
ROC heed oF du Praten ou of 
Anulytic Functions; with an Account of the 
Principal Transcendental Functions. By Prof. 
E. T. Whittaker and Prof. G. N. Watson. 
Fourth edition. Pp. vi+608. (Cambridge: At 
the University Prees, 1927.) . 408. net. 


Wire the exception of certain oorreotions and 
additions, the fourth edition of this comprehensive 
work differs in no material respect from the third 
edition published in 1920. “ Whittaker and 
Wataon" has entered and held the field aa the 
standard book of reference in English on the 
applications of analysis to the transcendental 
functions. This end has been successfully achieved 
by following the sensible course of e spuing ue 
methods of modern analysis in the irm part o 
the book and then proceeding to a detailed dis- 
cussion of the transcendental functions, wn- 
hampered by the n of continually poe 
new theorems for pene lications. this 

the authors have gu ed in being rigorous 

out imposing on the reader the mass of detail 
which so often tends to make a rigorous demonstra- 
tion tedious. 

The book is admirably printed. The only faults 
which have been noticed are the omission of the 
upper and lower bar in the definitions of the 
SS and ‘lower’ Riemann Integral (§ 4-11) 

the omission of the line in the ion on the 
right of the first identity in § 13-14. These are 
insignificant defects in a fine work which makes 
accessible a continuous account af methods recorded 





in a scattered series of memoirs. L. M. M.-T. 
Bla «nd blutbildende menschlicher Em- 
bryonen. By Dr. W. oll. (Denkschriften 


der Schweizerischen Naturforachenden Gesell- 
schaft, Band 64, Abl. 1.) . ii +81 +9 Tafeln. 
(Zürich : Gebr. Fretz A.-G., 1927.) n.p. 


OrPonTUNITIES for the examination of fresh 
human tissues are of such rare occurrence that the 
pra eer will be greeted with interest 
y oytologists and medical hamatologists. Dr. 
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to collect human 





Knoll has been fortunate eno 
embryos in a living condition by surgical removal 
of the uterine contenta through an abdominal in- 
cision, in twenty-eight interrupted pregnancies. He 
has undertaken a detailed examination of the various 
cellular struotures in human embryonic blood, not 
any in ent sections of the rapidly fixed 

ryo, but also in blood films prepared by the 
more modern hematological methods ; eee 
interesting is the examination of fresh em ryonio 
oella in hirundinised x pame The physical char- 
acters and dere an afinity of the various types of 
cells are analysed the oxidase reaction 
studied. Dr. Tolle technique is presented in 
detail; for the oxidase reaction he uses & mixture 
of l per cent. rs aa in normal saline and 
1 cent. di-meth phenylene-diamine base. 

e work is an Alos trated and contains nine 
magnificently re uoed plates in oolour pre- 
senting the de of the blood cells and stages in 
their development. 


Coup d'aril sur la thdorie des délerminanis supérieurs 
dans son dat aciuel. Par Maurice Lecat. Pp. 
viii+100. (Bruxelles : Maurice Lamertin, 1827.) 
16 france. 

Tus matrix in »dimensions was originated by 

Cayley and Sylvester. It is quite possible that this 

purely algebraic conception may find a physical 

D Seat i in space of more than two dimensions. 
e contributions of M. Lecat to our knowledge of 

this subject are many, and the present summary is 

& forerunner of & treatise in volumes to be 

published shortly, in which the original researches 

of the author will be more fully ee The 
symbol of Kronecker which largely in the 
exposition is not defined. It may help the reader 
to note that this symbol 3,, lá aa 4o unity if 

; —j and is zero if tj. 

Physics d School Certi (Heat, Light and 

a Revision Course. By W. Littler. 
Pp. cn (Exeter: A. Wheaton and Co., Ltd., 
1927.) 3s. 


Tas is frankly a revision course. It contains the 
information required by the examiners in & reason- 
ably small com and should prove useful in 
any school in whisk h the chief object of including 
physics in the ourrioulum is to provide another 
subject for the school certificate examination. 
That there is a demand for such books is a serious 
criticism of the relative functions of schools and 
examinations. 


Examen des différentes méthodes em pour 
résoudre les problàmes de ar Q. Lamé. 
Pp. cce soa (Paris : J. Hermin, 
n.d.) 21 francs 


A SIMPLE réprint, without introduction or notes, 
of an early work on algebraio geometry, first pub- 
lished at Paris in 1818. It is important historically 
as being the first book in ehh it was remarked 
that all curves (or surfaces) of order » which pasa 
through the points common to two, f=0 and g =0, 
of this order, are represented by equations of the 
form f -- Ag -0. 
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Letters to the Editor. 


[The Editor does not hold himself responsible de 
opinions expressed by Ais correspondenis. Nei 
oan he underiake to return, nor to oo 
the writers of, rejected manuscripts «ntended for "io 
or any other pari of NATUBE. No notice is taken 
of anonymous communications.] 


The Origin of the Nebulium Spectrum. 


In a letter to Nature of Oct. 1, 1927, p. 478, 
Mr. Bowen has announced the very interesting 
relationship that some of the lines of unknown origin 
which are found in the nebula and in the Wolf-Rayet 
stars and were so long attributed to a hypothetical 
element nebulium, are really due to ionised light 
elementa like O+, Nt, Ot, N .1 they do not 
arise from the trangitions usually allowed, but are 
due to transitions which are usually prohibited. 
Prof. A. Fowler has also lent his support to this 
hypothesis. The object of this note is to discuss the 
nature of these transitions. 

Mr. Bowen finds that the following well-known trio 
of nebulium lines are due to Ot, and due to transi- 
tions shown below : 


5008-84 . «ww. 3B,-3D, 
495891 . . . . . PY -1Dy 
4368 21 ; 3p, - 18, 
The structure diagram of O** is shown below : 
Qtt...2K 2L, Ly 


M,—> M,—> M;. 

2L,(p*) gives us *P, 1, 1D, 1S. 

All other four-valence elementa, namely, C, n 
Ot, . . , and C, 8i, Ge, 8n, Pb have similar ms 
levels due to the electron - conflguratio ni that 
im, two electrons in p- (or L) orbits. e linee 
arise from transitions between metastable levels as 
pointed out by Bowen. It is interesting to note 
that though such transitions are not found in the 
spectra of light elementa, they are of frequent occur- 
renoe in the spectra of heavy elements. In the 
perem of Pb, which is analogous to that of O**, 


the ues of the fundamental levels are 
(P, P, 1 38, 
50821 52004 40173 38365 30355 
1926) in this 


Dr. Bur (Phi. Mag., vol. 2, E 623; 
laboratory found that the folowing lines exactly 
analogous to the above-mentioned nebulium limes 

obtained in the heavy arc of lead. They are 
not present in the usual arc : 
-1D,-»13087, 427330 A. 
1P,- u5, =721649, A-4618 A. 
Other elemente of the same group, namely, C, Bi, 
Ge, Sn, can theoretically give similar lines, as the 
following Table shows, but a scrutiny of the existi 
literature shows that they have not yet been obtained. 
Whether they can be obtained in the heavy aro 1s 
yet to be seen. 


P-a for . 0. . . X ? 
Si . D . , . »15317 
Ge . ` . ` . »15810 
Sn . " : . »]19101 


Let us now oonsider the nents of violation of the 
selection principle. I have shown that in the case 
Hes com Weser spectra the selection principle can best 

ed not in terms of the different quantum 
ee but in terms of electron transition. Thus 
pp —> ps or pp —> pd transitions are allowed (one 
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electron changing from the p-orbit to the s-orbit, or the 
d-orbit, corresponding to Ak = + 1 where & = azimuthal 
quantum number), but pp —> transitions are not 
allowed (Ak —0). In terms of db atruetire di 

this meana that only those transitions are al owed 
in which the total number of electron transitions 
is odd. Hence the tranmtion involved in the origi 
of the nebulium lines really violates the selection 
prnople Ak= +1; we have here Ak=0, and in 
addition 34 — 0 (change of total quentum number 
n=0). 

It is well known from the experiments of Koch on 
helium and other subsequent experimenta, as well as 
from theoretical considerations, that auch violations 
take place when the region where the spectrum 16 
produced is traversed by a big electro field, or in 
regions where the free charge density is high. In 
heavy elements the prinople is easily violated, 
because the central atomic fleld deviates largely from 





the redial. A big external electric field, or free 
electric c , would help the prooeeg, where such 
internal fields are not present, as in light elementa. 


or are insufficient. Such, in fact, is the interpretation 
to be put on Dr. Sur's resulte. Similarly, in other 
heavy elements, namely, Bi, Th, Au, prohibited 
transitions of this type are very frequent. 

Bowen's interpretation of the nebulium lines as 
being due to prohibited transitions in light elements 
therefore implies that unusu big electric fields are 

resent in nebule and Wolf. Hay stars. This can 
explained, because, owing to the extremely Ih 
temperature, matter must be in a very highly 
ionised state, and large fluctuations of eledtrical 
density, owing to accumulation of charges of one 
sign, must be very frequent. Bowen further finds 
that besides these lines, lines our i to the transitions 
L.M,——- L,M, and Ton a of O** are ob- 
tained in these stars. lact maai the electron, while 
returning from the higher excited group of orbita 
(due to LA), ap to linger too long in the leas 
stable 1D, of the y combination, is to be attributed. 
to this big electrio fleld. MrGHNAD Sana. 
The University, Allahabad. 





Fluorescence of Mercury Vapour. 


Aw experiment with a double bulb of quarts con- 
taining mercury in vacuo and heated to a constant 
temperature, which showed fluorescence under illu- 
mination by the light of an aluminium k only 
when one of the bulbs was cooled by an air blast, has 
been cited by one of us as proof that only distilling 
mercury vapour exhibita the phenomenon. This hes 
been demed by Niewodnizanski, who obtained brilliant 
fluorescence in stagnant vapour. 

.We have re-examined the matter and find that the 
effecta observed with the double bulb are due to traces 
of water vapour, the distillation oarrying them over 
into the oooler bulb and leaving only pure mercury 
vapour in the warmer one. We have prepared bulba 
which could be made to fluoresoe in either way. A 
double bulb fairly well degassed by a din eatin, 

umping, when sealed from the pump, shows iian 

uoresoance at constant temperature ; if superheated 
locally with a flame for a few minutes, it will be found 
to finoresce only when one bulb is cooled and distilla- 
tion started. If now it is subjected to an electrodeless 
discharge by pleoing it between the metal plates of & 
high frequency oscillator (^ = 2:6 metres), in the course 
of ten or fifteen minutes the discharge becomes very 
feeble and the bulb is now found io bas in ita o al 
condition, showing fluorescence in the abeence of dis- 
tillation. The electrical discharge appears to have 
driven the water vapour back into the quartz. 


£ 
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Niewodniranski also de orted that the 4858 aro line | fractive index for the ultra-violet. 10 0.0. of gly- 
of mercury & is photograph with excitation | oerine solution was placed in each of four stoppered . 
b ‘the aluminium spark, but no o mercury lies. | tubes to which 1, T 


we find due to the faot that his spectrograph was 

of too low 

We find eotia all of the brighter aro lmes, at 
least in the violet and ultra-violet, and they appear Y 
result from two absorption as 
intensity with the square of the intensity of ni dt d Mat A 
light, as shown by the wire-gauze test recently de- 
scribed by one of us in this journal. 
- Lord Rayleigh has found that the disappearance of 
the fluorescence by ee which was observed 
by one of us many years ago, holds only for the visible 
band m the blué-green region. The ultra-violet band 
remains. . The band spectrum in this case was excited 
electrically. g 

We find that, with aluminium spark excitation, 
superheating the vapour at constant density destroys 
the blue- band and enAanoes the ultra-violet band 
enormously (possibly tenfold). The arc lines which 
appear ander tiia axcitation are also greatly enhanced 
by the . We are now using moving 
streams of mercury vapour to study the time relations 


of these processes. . W. Woop. 
V. Voss. 
Johns Hopkins University, 
Baltimore. 


Ultra-Violet Microscopy. 


Iw preparation for giving & course of instruotion 
in ultra-violet microscopy, I have had occasion to 
study some of the incidental problems in this subject. 
One of the most troublesome was the provision of a 
satisfactory immersion ftuid, which has hitherto oon- 
usted of a mixture of glycerine end water adj to 
give homogeneous immeraion for the quarts 
system at usc tria This p pius is strongly 
h io, and absorption of water by the 

of liquid en the objective and slide causes a 
pou. change of focus sometimes noticeable in & 
minutes. Moreover, in the process of 
objectives, a necessary part of the present technique 
developed by Barnard, same of the liquid becomes 
smeared on the slide, where it can readily absorb 
water and thus contaminate the liquid on the next 
objective inserted in position. A 'ropy' layer of 
liquid appears extramel likely, and this must. con- 
stitute & serious deuebadk and a source of uncertainty. 

I have lately been able to overoome this difficulty. 
By means of a recently designed refractometer, I 
have. been able to measure the ultra-violet refractive 
indices of cane-sugar solutions in thin films, although 
the liquids are sufficiently &beorbent to preclude a 
satisfactory measurement with a hollow prism for 
wave-lengths which are shorter than the region of 
Az0:2754. By interpolation from the results, it was 
found that a cane solution having & refractive 
index for sodium t np- 145160 would have the 

refractive index (1:4961) for the ultra-violet. 
Glycerine and water has to be adjusted to np = 1:4530. 
These figures are approximately correct for 18°C. 
An Abbe refractometer is convenient in pat dein RR 

Meca ta were made by 

suger ana ycerine solutions to the same visual 

tive index and meesuring the refractive index 
aien tiene Dg: this was found to be the same 
within the bable error of experimental conditions. 
Although are indications which would make 
fie os investigations desirable, we may assume & 
zero change for the present purposes. 

Solutions” of cane-sugar and glycerine adjusted to 
the figures given above should poasees the same re- 
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5, 2:0, 2:5 0.0. of cane 
solution respectively wete added and thoroughly 
mixed. The liquids containing least sugar were found 
to be still hygroscopic, but that with most sugar was 
found to evaporate very slowly; all such mixtures 
rate until 


e following 


will, on exposure to the air, &bsorb or ev& 
equilibrium is reached. Thus on one day 
figures were found : 









Orga np of 
. | 1-4529 








It is clear that the "mee with ite refractive index at 
1-4527 is still practically at the strength which gives 
homogeneous immersion for fused quarte; on an- 
other day, another liquid might be nearer; it will 
be advantageous to have more steps in the series. 
The small proportion of has not been found to 
absorb the ultra-violet sufficiently to render ita use 
a drawback in the slightest degree at à 20-2775,. 

With such & number of mixtures constantly ex- 
posed in shallow flat open dishes, ıt 13 posable, then, 
to select in a few minutes a liquid which will have 
for the time being a practically constant refractive 
index, and so obtain all the advantages which have 
already been hinted at. -To illustrate the utility of 
the method, an inspection should- be made of the 
ultra-violet photograph, Fig. 1, which was taken after 





Fra. 1.—Obemieally deposited silver film by transmitted 

Image given by quartz monochroma$s using A0 

the apparatus had been set up and focused with 

the quartz lens, and then left for more than 26 hours ; 

one portion of the fleld was then stil in oritical focus ; 

central focus was obtained by relative displacement of 
the EE ce and stage through 0 6u only. 

Uic buen homogeneity a the liquid contributes 

y to the posmbili high resolution. This 


ph was taken with an edm magnifioation 
, and enlarged up to 3200. Every reeolvable 


ht. x 8200. 
By, 


Sho 
of 8 
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detau should thus be clearly visible to unaided vision. 
This i is better than any we have been able to 
obtain of the same object using an apochromat 
(N.A. 13) and blue bght (A=0 454), but there are 
reasons for thinking that the performance ean be still 
further improved. 

The fused quartz objective N.A. 1:20 was made 
by Messrs. R. J. Beok, Ltd., from material specially 
selected by thorough interferometrio tests in the 
Technical Optics Laboratory; the design of the 
objective ıs due to Mr. R. J. Bracey, of the British 
Scientific Instrument Research Association. Bo fer 
as the work has been suocesaful up to the present, 
it ia owing ın no small measure to the skill and thor- 
oughneea of Mr. B. K. Johnson, who carried out the 
difficult refractometry neceasary in the attainment of 
this new type of stabilised immersion liquid for the 
ultra - violet, and has also taken the greatest pains 
in the difficult initial adjustments of the microscopio 
apparatus, 


Technical Optics Department, 
Imperial College of Science 
and Technolo 
(Royal College of 
South Kensington, London, 
eb. 3. 


L. C. MARTIN. 


ience), 
NU 





The Pressures developed in Gaseous Explosions. 


IN the current iaeue of the Journal of the Chemical 
Society (Jan 1928), Dr. G. B. Maxwell and Prof. R. V. 
Wheeler ee a paper entitled “ The Pres- 
sures produ on Inflammation of Mixtures of (a) 
Carbon Monoxide and Air, and (b) Hydrogen and Air 
in & Closed Vessel." From their carbon monoxide- 
air resulta they deduce the dissociation of carbon 
dioxide and offer some criticigm of Fenning and 
Tizard's recent work (Proc. Roy. Soc., A, 115, 318; 
1927). One of us has already written a criticiam of 
Fonning and Tizard’s paper (see Naruaz, July 30, 
1927), and we have nothing to add to the views 
offered in that letter, except to expreas the opinion 
that dissociation in & gaseous mixture undergoing 
combustion is probably very different from that in & 

heated by external means. We note with interest 
that the Sheffleld school now recognises the reality 
of incomplete combustion at the moment of maxi- 
mum pressure, at any rate in carbon monoxide-air 
explosions. 

esers. Maxwell and Wheeler use their hydrogen- 
& explosions for.the purpose of calculating the 
speeifle heat of steam, and they show that im ex- 
plosions in whigh there is excess hydrogen present, 
so that dissociation is presumably negligible, the 
calculated mean specific Neat (15°-é°) does not vary 
much between 15°-1400° and 185?.2120? C. They 
infer from this that the specific heat of steam does 
not increase over the range of 1400° to 2120° C., but 
it is not probable that this inference will receive 
much support. 

It so happens that we have been en on this 
problem for some considerable time, and while we are 
disinclined to accept the absolute values as determined 
by Maxwell and Wheeler, our results suggest that the 
apparent specific heat, as calculated from explosions 
with exoess hydrogen, does not vary greatly over 4 
wide range of maximum temperatures. We believe 
that we ‘ave experimental evidence to show that 
these uhar results are due to incomplete combus- 
tion o yayi 

The met 


extent 
which we originall h 
of varying the proportion of hydrogen to aur, using 
* ars ' containing varying ratios of nitrogen to oxygen, 
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adopted was that 








with the result that we have been able to make 
tier sears over the temperature range 1400° to 
2600? C., at an initial pressure of 1 atmosphere At 
the lower temperatures dissociation must be negligible, 
and, on the assumption that combustion is complete 
at maximum pressure in mixtures containing a heavy 
excess of hydrogen, we were able to estimate the 
amount of the incomplete combustion in mixtures 
which do not contain an excess of hydrogen. Our 
results are shown in the following table : 


MINIMUM VALUES FOR PERQEMTAGE [NOOMPLETE 
CONBUSTION AT MAXIMUM : 





— 


Ratio of Nitrogen to Oxygen. 























geom — 
cen 
0 | 2 | 37 
15 6-6 oe 
16 8-0 7-0 . 
18 9-0 8:3 A 
20 9-0 90} 46 
22 . 10-0 6-0 
24 10-8 T3 
20 | zs 7-1 | 











—- zl 


We are now convinced, however, partly on account 
of the comparatively small variation in the calculated 
specific heats over such a wide range of tem ture, 
and partly owing to the results of work by the aid of 
flame photography now being oarried out in con- 

unotion wit ers. 8. G. Richardson and W. 

avies, that even with excess hydrogen present, 
combustion 1s far from being complete at the moment 
of maximum pressure. e values for incomplete 
nena? shown in the table are therefore much too 
small. 

We have not p published these results, because 
we wish to combine them with similar experimenta 
at varying initial density. It uw thought possible, in 
view of the fact that the ratio of the maximum 
preesure developed to the initial pressure for any 

iven mixture strength increases as the initial pressure 

Increases, that the apparent specific heat will, with 

increasing density, show an asymptotic approach to 
the true value. W. T. Davin. 
B H. THORP. 

The University, Leeds, 

Feb. 17. 





Carbon Dioxide Tension in Tissues in Relation 
to Cancerous Cells. 


In a paper which appeared in the British Medical 
Journal of Jan. 28 last, I brought ther & 
number of facts from which the deduction was 
made that a localiged increase of the carbon dioxide 
tension in the tissues, due to a diminished blood 
supply, may be an important factor in the cancerous 
change of cells, and may even be the factor common 
to many known ‘causes’ of cancer. Exactly how 
an increase in carbon dioxide tension could alter the 
cells so that afterwards they continue to behave in 
an abnormal manner for & vast number of genera- 
tions, was not suggested. Some recent observations 
made upon in viro cultures of rat kidney under 
varying carbon dioxide tensions are suggestive in 
this connexion. Before dealing with these, and in 
view of the fact that both X-rays and radium cause 
cancer, I propose very briefly to refer to some of the 
effects of theee radiations on living cells. 

The early workers exposed eggs and noted death 
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or abnormal development according to the dose. 
The smaller the dose the lees waa the deviation from 
normal development. At the same time, it was 
noted that mitosis was very abnormal after radiation, 
the chromatin being especially effected. It was not, 
however, until recently that attempte were made 
to see whether there was any effect on mheritanoce. 
We now know that inheritance is altered. This 
mformation at once puaga an explanation for the 
cancerous ahange of after exposure to X-rays 
or radium. It may well be that durmg abnormal 
mitosis there is an abnormal distribution of genes or 
even chromosomes between the daughter cells, so 
that like produces not like, but unlike, and a normal 
cell becomes a cancer cell. Now, abnormal cell 
division not only follows radiation, but has also 
been observed under other abnormal conditions, and 
the observations referred to show thab they occur 
when oella are incubated # vitro in high concentra- 
tions of carbon dioxide. Fig. 1 shows a number of 
meta of fibroblasts extruded from cultures of 
rat kidney. The numbers in the diagram give the 








Fie. 1.—Metaphases of fibroblasts extraded from cultures of rat . 
Cultures were fixed tn Bouin's mixture and statned with W 3 
twsrnatorylm. 


pressure of carbon dioxide in mm. of mercury. It is 
seen that fragments of chromatin, chromidia, are 
not suspended at the equator of the spindle, but are 
situate in the neighbourhood of the centrosomes. 
They appear to be outside the spindle, and often 
surrounded by a small amount of clear cytoplasm or 
nucleoplasm. These appearances have not been seen 
in cultures grown in lower concentrations of carbon 
dioxide. that as & result there is an un- 


division of chromatin between the daughter 


cells, with the PAT of accompanying hereditary 
disturbanoe. Thus a hypothesis with regard to cancer 
following radiation apply also to'ocells subject 
to other adverse conditions. 


The Radium Institute, 
London, W.1, 
Feb. 21. ^ 


J. O. MorrzAM. 


Correlation Coefficients in Meteorology. 


Ix the M 1 Magasine for February, a 
much criticised statistical theorem of W. H. Daa is 
restated by F. J. W. Whipple. The original theorem 
. was to the effect that ‘If there is a cause X and a 
result -Y with a correlation r between them, then in 


the long run X is ible for r* of the variation 
of Y." Tt ia suggested that this bo altered to ^ If tho 
correlation cient for two variables X and Y isr, 


and if the SUPopriste regression equation is used for 
ed from known values of Y, then z', the 
departure, of X from the mean, is related 
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to a, the true departure of X from the mean, by an 
equation of the type . 
wo’ arin +t, 


in which £ is & variable quantity not correlated with 
mz." <A rider is added to the effect that the rule 
involves no assumption as to the distribution of the 
values of x and y, and no assumption as to the 
existence of other correlated variahles. . 
That the subject of oorrelation'is full of pitfalls 
for the unwary, is well illustrated by an example 
i of the practical use of the theorem in ite revised 
orm, added for the benefit of readers unfamiliar with 
the theory of correlation. In this example, which 
deals with two places, 4 and B, between the annual 
rainfalls of which there is a correlation coefficient 
of }, it is calculated that in years when 4 has an 
axoeas of 8 inches, the calculated excess at A obtained 
from B's rainfall would be ($)*x8, that is, only 
2 inches. But unless the relationship between two 
variables be linear, the regreasion equation gives no 
information about the average value of one variable 
that will be associated with one particular value of 
the other, and the example is therefore a misuse of 
both the original and the revised theorems. It is 
in any event difficult to see why & special theorem 
is necessary in order to emphasise the importance of 
the of the correlation coefficient, unleas it be 
to show that, having found a correlation of r between 
X and Y, it is still possible that a correlation, not of 
l-r, but of 1- r3, may exist between X and some 
third variable independent of Y. 

To mention another important source of error in 
the use of the correlation coefficient, meteorological 
literature abounds in examples of a quite indefensible 
prose whereby the existence of a genuine connexion 

etween two quantities is made to appear far more 
probable than is actually the case. 
misuse of the equation 





e process is a 


l-r 


VN 
which gives approximately the ‘standard error’ of 
r in terms of the true value of r (not yet known), and 
of N, the number of pairs of mutually ‘ independent ' 
observations used in finding r’, the apparent cor- 
relation coefficient. In order to see whether r’ may 
not be fortuitous, that is, an error of sampling from 
uncorrelated material, the value 0 should clearly be 
used for r in the first mstance in the above equation, 
yet the usual practice is to give it the value r’: the 
reality of r’ is assumed before this has been established. 
Let us suppose that r’ be found to be 0-7 from 16 pairs 
of observations, then o is calculated to be 


1-(079* _ 0-18 
16 


c= 





» 


instead of 

EIN d 

AS 0-25. 
Now 0-7 is not sufficiently large pee rues with 0-25 
1o d MM Tay goni on ence, and the 
reality of the connexion would be doubtful. Had the 
true standard error of sampling been 0:18 on the other 
hand, the odds in favour of a genuine connexion 


would have been overwhelmingly ro 
. V. NEWNHANH. 





The Buoyancy of Whales. 
: MANY questions arising in connexion with whales 
have yet to be answered satisfacto ; why, for 
example, do whales recently dead/float in some cases, 
and in others sink ? 
Whales may be attacked with the hand-harpoon, 
weighing about 10 lb., with the simple gun-harpoon 
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weighing about 12 Ib., or with the Norwegian bomb- 
weighing about 150 Ib. f i 

struck or ned with the hand harpoon 

or with the simple - rarely die at once but 
survive, and after 


finally despa with whale-lanoes ; 
& few, however, of that survive and descend, 
fail to return to the surface and are drowned. 
Greenland whales, bottlenoses, narwhala, and prob- 
ably other species as well, i tive of age, sex, or 
individual iarity, that die at the surface invari- 
ably float, while those dying at a depth invariably 


Greenland whales dying at the surface, notwith- 
standing the thickness of their blubber, float no higher 
than bottlenoees or narwhals; as Scoresby says, 
they barely float, while those dying under water exert 
a heavy downward strain on 
breaks, or if the harpoon draws, the prize is lost. 

How are the foregoing iota to be explained ? 
It appears, from a consideration of all the circum- 
stances, that whales usually retam sufficient air in 
their lungs to.enable their bodies to float, but that if a 
whale dies by drowning and this air escapes, its body 
sinks, like that of any other mammal. Death by 
drowning is, however, a fate which only overtakes 
whales that have descended to a depth and are in 
some way or another prevented from returning to the 
surface. Whales that die at the surface do so not 
from i but from exhaustion or shock, and as 
the blow-holes are valvular, the air i to give 
them bouyancy is retained and their bodies float, 
unlees weighted by heavy harpoons and heavy whale- 

The instinct of the whale to descend when attacked, 
and the necessity it is under of returning to the 
surface to breathe, were fortunate circumstances for 
the old whalers, for the first exhausted it and the 
second made it easy to attack the whale a second 
time. The failure of a large whale struck with a light 
harpoon to reappear at the surface was an embarrasamg 
circumstance for the old esc, dpi to e bu 
wasted in raising it, and isk o i e har- 
poon in the process. In 1876, in the Grocsend Bea, 
a large Greenland whale struck with the gun-harpoon, 
descended to & depth of 900 fathoms and died in a 
little under an hour. To allow gases to generate and 
make the whale easier to raise, it was allowed to 
remain suspended by the line for ten hours; the 
actual raising of ib oocupying six hours. On another 
ocoasion, when a large hoary-headed old bottlenose 


was being raised, the n drew when the prize 
was only 50 fathoms from the surface. 

ned whales that descend to & b depth 
seam to feel the weight of the whale-line when return- 


ing to the surface, and if the harpoon is wrongly 
placed, they feel ıt more than usual, and may fail to 
reach the surface and consequently drown; at least 
this is the explanation given in one case of which 
I know. Rosser W. Gray. 
38 The Strand, 
Exmouth, Devan. 





Nebulium and Hydrogen in New Stars. 

IN a recent pe (NaATUERE, Jan. 28, p. 186) 
S. R. Pike poin out that the condition of oo- 
exisónoe of OF and H lines in the a ea 
stars leads to a density of the order 10-? gm./o.o., 
which is directly opposed to the current ideas that 
forbidden transitions can occur only at v low 
densities, as determined, for example, by C. T. vey 
(NATURE, Jan. 7, p. 12) using the ‘ expanding shell 
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ul of SM d Mr. Lais is &re 
y appli e to the of p taries, it 
Su MP eran 15 andere che abu further 
and to find the probable way out of the diffloulty. 
I think that the reel cause of the discrepancy men- 
ry m mum a use of Saha’s formula, eee 
y in thermodynamio equilibrium, o 
course cannot be applied to the gaseous shells as 
produced by the expansion of novs or those of 
planetary nebulm, because in these cases the exoit- 
Ing radiation is extremely diluted; a more general 
ionisation formula is to be used. 
Let us suppose with Mr. Pike that ' coexistence’ 


“means that not more than 99-9 per cent. of H is 


ionised and not less than 0:1 per cent. of Ot. The 
lowest tem ture at which those two substances 
(H and 05, having ionisation potentials x, and x, 
at the same electron pressure, can coexist by the 
ordinary Saha’s form ag used by Mr. Pike, ig 
T= 840 (x,-xj). In our case (xa= 29:5; x, 18:5) 
and the minimum temperature i will be 
T = 18,000°, and the density (for H) only 10 HESS. 
in decisive contradiction to all our i on 
the nebulium spectrom. But let us take a more 
correct formula for ionisation by diluted black body 
radiation (tem E when the electron tem- 
is T, and the dilution factor is W. For 
small optical thickness of the gaseous shell we have 


Xen, = We H 2m NT, eT [hh 


where N, is the number of electrons per c.o. (Proc. 
Am. Aoad., 62, 5; 1927; Harvard Reprint 88). 
The dilution factor, W, can be ier Bid rad for 
Nova Aquile 3, using Hubble and can’s data, 
as previously used by Elvey. Taking the rate of 
expansion of the shell as 1700 km./sec. during 19 days, 
we find that for the first appearance of the nebulium 
spectrum the distance of shell d from the original 
star was 2:8 x 10* km. We can reasonably pogo 
that the nuclear star haa a radius R of the order of 
one solar radius, that is, of 7 x 10 km.; we obtain, 


therefore, w-(5)-e« 107. Now neglecting the 


unknown differance between T and T, we calculate 
that the resulting density of the ashelh is 6 x10-1* 
gm./c.o. By his method Elvey obtained 2x 10-1'; 

ing into account the very rough charatter of our 
eal 


ations, we can consider the ent as very 
satisfactory and the difficulty rained by Mr, Pike as 
settled. 


It is noteworthy that the ideae density of an 
expanding gaseous nova envelope (p nebula 
in statu formands) ne to be bom 10* to 10* times 
higber than that of an already formed planetary, aa 
determined hy the theory of a gaseous shell su 
by radiation pressure (Asir. Nach., 285, 90; 1028). 
B. P. Gunssmaovi6. ` 


Harvard Co Observatory, 
Cambri Maes. 


The Polarisation Factor in X-ray Reflection. 

IN oo ing the observed intensity of X-ray 
reflection from with the theoretical formula, 
and in ig ctn in calculating the atomio scattering 
factor, F, from measurements of the abeolute intensity 
of reflection, it has always been asewmed that the 
incident X-ray beam is unpolarised. This has the 
effect of introducing a polarisation factor 4(1 + 008826), 
where @ is the cing angle of on, into the 
expression for the intensity of reflection. Now ex- 
periments by Bishop (Phys. Rev., 28, 625; 1926) 
show that the characteristic radiation from a molyb- 
denum Coolidge tube may be 15 per cent. polarised, 
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and Kirkpatrick (Phys. Rev., 39, 632; 1027) points 
out that this must have introduced errors into the 
values of F calculated from experiment. He osl- 
culates for the polarisation factor 


{sin a + P coe! a + (P gin? a + 008? a) ooe? 26}/(1 + P), 


where P is & measure of the degree of polarisation of 
the incident beam, being unity for an unpolarised 





beam, and a is the e between the plane of reflection 
and the plane contaming the moident beam and the 
electron stream in the X-ray tube. 


In moet experiments a has been zero and, in this 
case, & d of polarisation such as that indicated 
by Bishop would introduce errors of perhaps 5 or 
10 per cent. into the values of F determined i- 
mentally for largo angie of scattering. This has 

mted out by Havighurst in & recent paper (Phys. 

., 91, 16; 1928). 

Now Kirkpatrick suggesta that it would be advisable 
in all such experimenta to work with a= 45°, since in 
this case the polarisation factor reduces to 4{1 + cos?2d), 
and is independent of the degree of polarisation of the 
inoident beam. 

In view of the detailed comparison of the theory 
of atomic scattering with experiment which has been 
based on them, it is perhaps worth while to state that 
in the determinations of F recently liahed by the 
writer and Miss Firth (Proo. Roy. Soo. A, 117, 62; 
1927), a was in fact 45°, so that these results would 
appear to be unaffected by this source of error. It 
is, however, only fair to state that this value of « 
was used for reasons of ical convenience and not 
because of any particular foresight on our part. 


R. W. Janus. 
Physical Laboratories, : 
Univeraity of Manchester, Feb. 22 





Spectrum of Ionised Sodium. 


FoLLOWING the. extension of the i 
law given by Meers. Saha and Kichlu 
18, p. 244], 1 have tried to analyse the 
prooeeding from the ofneon. [have been able 
to identify the lines 5/4(M , —- M,) completely, and the 
lines &Z4( 39 My ially. The ination LAM, 
gives four terms *P,,,, 1P analogous to Paschen's 
8, Sy 8,, 5, Of neon. diffarances *P, -3P, -*P, 
are ^ 705 and - 592 and *P,-1P,-3072. The 
combination 52M, gives 10-terms (1p ip 19) 

us to Paschen’s p-terms. have been 
all identifled with the exception of iS, and the 
differences are found to be ro y double the oorre- 
sponda neon oroe (P 'B8 P-terms). 

ere seems to strong reason for i 

that the identifloation is PY preoise ; for Mullikas 
and Bowen (Phys. Rev. vol. 23) discovered two lines 
in the hot-spark spectrum of Na having the wave- 
lengths 4872-8 and 1370-6 with the iffer- 
ence 8075. They are just the fundamental lines 
18,-*P, and 48,-1P, arising from the transition 
61,—> BL.M,. 3072 is just the difference found 


for (4P, - 1P) in re ine 

ing that value of SLM -terms = 4N/83, 
the value of the ionisation potential of Nat comes 
out to be about 47 volts, with a radiation potential 
at 82:8 volts. Mohler'a values obtained Io the 
electron bombardment methods are respectively 
45 volta and 35+ 1-5 volta. Considering the limita- 
tions of this method, the agreement seems to be 
quite tolerable. 

The full analysis will be published shortly. 
K. 


MAJUMDAX. 
ono of Physics, 
University, Jan. 11. 
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Mnemotropism: Persistence Tendency in 
Remembering. 

Many hundreds of estimates of given short time 
intervals incidentally revealed a tendency of successive 
estimates to approximate each other. For example, 
in & thousand estimates of ten seconds, varying fram 


8 to 16-2 seconda, the oy of differences between 
successive estimates can be summarised aa follows : 
0-2 seconds 556 times 
4 ” 288 ” 
6 4, 110 ,, 
6 + a? 45 LII 


There appears to be a tendency to repeat oompen- 
satory under- or over-estimates, for le, 10, 6, 
10, 7, 10, 7 seconds; or, 11, 8, 6, 12, 8, 6, 12, 8, 8, 7, 


11, 7 seconds. 

This mnemotropiam is comparable to the tendency 
recent] by Prof. Cathcart and Dr. Dawson 
(Brit. oor of Feychotqy, Jan. 1928) as ' diabatio’ or 
M arie apes orking on &n ergometer, they found 

at the rate at which repetitive movements are repro- 
duced is deflected towards the rate at which inter- 
vening movements of a similar kind have been made. 
They also point out that ' persistenoe ' shows iteelf in 
piano playing. Sa 

The circumstance that estimates of given time 
intervals a to run in series (of either low, 
approxima correct, or high figures), further 
demonstrates the existence of & momentum or per- 
Bisbenoe in remembering. It may be added that, in 
my own orude stop-watch ente, the interval 


.of ten seconds (that is, 10-058) was estimated correctly 


in only 2 per cent. of the testa, and in 2-7 per cent. only 
of one thousand estimates of wer seconds (20:08). 
. H. Kexswra. 


Clynder, 
‘eb. 17. 


The Urinogenital Organs of the Male Frog 
(Rana temporaria). 
AN interesting error occurs in the descrip 
the male urinogenital organs of the male I and 
temporaria) -in such standard wo ag 
“ Anatomy of the Frog” (Haslam’s translation), 
Wiedersheim and Parker's ‘“‘ Comparative Anatomy 
of Vertebrates,” and Parker and Parker's “ Practical 
Zoology." Briefly, it is stated that 
thro the vasa efferentia to enter a itudi 
duct m the kidney, and thence through transverse 
ducts in the kidney to the ureter, which acta as & 
vas deferens. 
I have consulted a number of more recent text- 
books, ¢.g. those of Borradaile, Bourne, O’Donoghue, 
Thamson, eto., and find that they state that the vasa 


efferentia o to the kidney and that the 
pass through the kù tubules to the ureter; no 
mention being made aither of the longitudinal or 


transverse ducts of the older writers. 

This latter statement coincides with my own obser- 
vations on & number of sections. Not 
nuls hava-I faded to ver any trace of special 
seminiferous tubules in the kidney, but I have on 
several occasions examined sections in which 
were clearly to be seen in very large numbers m the 

i urinary tubules. 

I have, however, failed to find any contradiction of 
the statement of Ecker and his contemporaries ; the 
two diverse statements being equally available to 
xoology students. 

J. H. Lrovp. 


University College, 
Cardiff, 
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Action of Lead-tetra-ethyl in Delaying Detonation in the Internal Combustion Engine. 
By Dr. E. MagpLBS. 


HE arrival in Great Britain from the United 
States of ethyl petrol—the anti-knook fuel 
containing 6 o.c. of ethyl fluid (lead-tetra-ethyl 
54-5 per cent. ; ethylene dibromide 36-5 cent. ; 
and monochlornaphthalene 9 per cent., with a trace 
of Sudan IV. Red dye) per gallon of petrol, has 
aroused publie interest in the remarkable action 
of minute quantities of lead-tetra-cthyl and other 
substances m delaying detonation or ‘ knocking’ 
in the internal combustion engine. Questions 
have been raised in the daily prees with 
the benefita to be derived from the use of ‘ doped’ 
fuel, and as to whether ite use is attended with any 
ill effects on the health or any deleterious action on 
the mechanism of the engine. 

In brief, distinct advantages are to be gained by 
the use of ‘ &nti-knock ' fuels; deleterious action 
on the engine mechanism by the use of ethyl petrol, 
MICE igible, whilst after investigations in 
the United States no grave poison hazard ap 
to have been discovered. Mhe petrol has 
sold in America since 1928, and although about 
800 million gallons U.S. have been consumed, no 
illnees attributable to ita use has been found. In 
Germany iron-penta-carbonyl in petrol is marketed 
under the name Motalin as an anti-knook fuel. 


ACTION OX LBAD-TETRA-BTHYL. 

The main function of the a ir 2 
ee ing engine trouble of ‘ knock- 
ing’ or detonation which arises when a car is 
accelerating or climbing with open throttle on top 

, especially when the cylinders contain carbon 
depos or when an inferior fuel is used. The 
compounds, namely, ethylene dibromide 
and monochlornaphthalene, help to remove the 
lead from the cylinder in the form of lead halogen 
compounds after the lead-tetra-ethyl has done ite 
work, and they also contribute alightly to the 
&nti-knook action. 

It has been found impossible to use an ordinary 
straight run petrol for high compression engines 
such as are used for seronsutical or racing p 
without loss of power due to detonation, and it is 
necessary to employ either mixtures of petrol with 
benzene, aloohol, eto., for these purposes or to add 
& small amount of an anti-knocker, Buch as lead- 
tetra-ethyl. Ethyl petrol with increased amounts 
of ‘do ee Ree ee TAN 
Schneider Trophy (1927) and by Capt. M. pbell 
in establishing the world’s record of motor-car 
speed, February 1928. 

Ewsorwz ExprznreawTe with ETHYL PETROL. 

For ordinary purposes the following engine 
OR a crrE illustrate the typical action of 5 6.0. 


ethyl fluid per gallon of petrol. In & compara- 
tively low ormanoe water-cooled engine which 


detonated y at 5 to 1 compression ratio when 
run on petrol alone, detonation was immediately 
suppressed when run on the ethyl mixture, and the 
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- ethyl mixture without 


compreasion could be raised to 6: 1 before detona- 
tion It was calculated from the data 
obtained that an increase in power of 10-5 per cent. 
and & decrease in consumption of fuel of 0 per cent. 
were obtained by employing the higher compression. 

In & high performance air-oooled engine at 5:1 
compression ratio, a alight gain in power was 
always noticed on ing over from petrol to the 
ing any other condition. 
Detonation as before was suppreesed, and & further 
gain in power could be got by imoreasing the 
magneto advance. 


COMPRESSION AND EXEFIGIHNCY. 
The development of the internal oombustion 


-angine haa been seriously impeded by.the te 


of an ordinary straight run petrol to detonate when 
the compression ratio is raised above b. It will be 
seen from Table I., prepared from tests carried out 








by Ricardo, that considerable progress can be made 

with the use of higher compression ratios involving 

an annual saving in the aggregate of many million 
Hrammer Usarun Comprassion RATIO. 

H. Ricardo discovered (1918) that though 
detonation in the internal combustion engine is 
influenced by a number of important factors, for 
example, magneto timing and position of plugs, 

Taste II. 


"Hiemwer UsmrunL Oomprmesion Ratios OF 
ors (Ri0A2DO). 


(heavy fuel) . : . 42 
Oracked spirt (58 per cent. wn- s 
saturated) " 2 Ys A 5-55 
Pentane š ; A 5-85 
Hex&ne ; á . 5-1 
Heptene (normal) . 3-75 
Carbon disulphide . 5-15 (pre-ignition 
9 (dito) 
Benzene x " . 6-9 ( ) 
Toluene and Xylene " : . 7-0 
Oyclohexens (98 oent. pure) Š 5-9 
Ethyl aloohol (08 per cant. . . 75 
Methyl &loohol , A . 6-2 (pre-ignition 
at point) 
Butyl aloohol T 
Ethyl ether .. 3-9 


Fir a ng anA of piston head, and cylinder 
shape, eto., the troub is due to a specific failing 
of the fuel. Under standard conditions, using a 
variable compreeaion engine, the E.35 type, he 
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determined the point at which durmg increasing 
compresion the engine gave the first audible signs 
of detonation. This point he has referred to as the 
Highest Useful Compression Ratio (H.U.C.R.), 
that is, the highest compression ratio which it is 
worth while to employ with a given fuel. If the 
compreseion ratio is raised above this limit, ex- 
cessive detonation leads to pre-ignition and loss 
of power. 

e anti-detonating action of lead-tetra-ethyl 
is seen at a glance from Table ITI., which has been 


Taste IT. 








Petrol . s . . 
Petrol+ 0-05 per cent. lead- 
tetre-ethyl . 


+01 , ” 
+02 , ” 
+03 » ” 
+04 , ” 
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compiled from engine data obtained at the Air 
Mie apa oiy Imperial College of Science and 


Technology, and shows the effect on the H.U.C.R. 
of a fuel by the additions in varying amounts. 
vour to increase 


the yield of petrol fraction by including a part of 
the leas volatile distillate which was formerly put 
into the kerosene fraction, uce & motor fuel 
which has & greater tendency to ‘ knock,’ but by the 
use of anti-knockers this disadvantage is removed. 


. CONDITION oy Exam Pants AND Durosrrs. 
The results of prolonged engine trials with fuel 
containing not more than 6 c.c./gal. confirm the 
claims made that ethyl petrol will not injure 
spark plugs, valves, or stems. After a 33-hour 
continuous run, an engine which was stripped 
showed & slight grey oily deposit slightly different 
from the usual appearance. 
Typical analyses of the deposits are as follows : 
Tass IV. 
L Total weight of deposit from piston 
heed and exhaust valve . 
Total sin of lead present in the 


» dd of pat refiner, in an 


2-8 gm./40 sq. om. 


.. 28:5 gm. 
Depostt analysis. Per cent. 

on n . è . . 44 

Lead bromide and sulphate. . 12-2 

Iron and aluminrum bromides . à . 02 

Carbon and volatile matter. . TI 

Oxides of iron and aluminium . : . . &4 
Lead was found to be present in the oil, but not bromine. 

Tapta V. EU 
JL Total weight of lead added . 883-7 gm. 
z Analysis of Total weight, Lead Total weight 
deposits. grains. per omt. of bead, grams, 
Engine head. samples 
roy deposit . 38-23 54-09 20-7 
Black depoatt . 13-49 21-04 2-8 
pipe : : 

First 2 ft. section 106-14 27-80 20-5 

i . 12-79 3:28 2-9 
Total lead in crank case (oil and deposit) g . 108 
Total lead In drop pans under outlet . . 19 
Total lead from all deposits n : . 87-4 
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The amount of lead in the exhaust gases (un- 
diluted and containing 7 per cent. carbon monoxide) 
was on an average 150 mgm. per 10 cub. metres. 


EXPLANATIONS OY THH PHENOMHNON OF 
DETONATION. 

Ricardo from his engine experimente (1918) 
concluded that detonation differed entirely from 
pre-ignition, and attributed it to the spontaneous 
inflhmmatiqn of residual unburnt I 
to ita compreasion by the expanding oem 
burning portion. The ignition of the residual 
charge under high compression and at high tem- 
peratures would cause a rapid rise in 


t | ; pressure, 
causing the cylinder walls to vibrate as though 


struck by a hammer. 

Tizard and Pye extended Ricardo’s line of in- 
vestigation, and studied in particular the behaviour 
of gaseous mixtures under adiabatio compression. 
They found that carbon disulphide gave much 
greater lag periods, subsequent to the arrest of the 
piston before the rise in preesure due to inflamma- 
tion ooourred, than did ether or heptane, both of 
which detonate at low compressions, whilst carbon 
disulphide tends to raise the H.U.C.R. when added 
to a fuel. They concluded that detonation is a 
function of the temperature coefficient of the re- 
action velocity of combustion of a fuel, the lag 
period being an indication of this value. 

Midgley and Boyd (1922), who first discovered 
the anti-detónating properties of lead -tetra-ethyl 
and other organo-metallic compounds, aniline, eto., 
in the engine, considered that detonation is set up 
in the cylinder when the rate of advance of the 
flame front reaches the velocity of sound. They 
attribute such & high rate of flame propagation 
to a high reaction velocity of combustion. The 


addition of substances which raise or lower this - 


reaction velocity oo ndingly should promote 
or delay detonation. ey showed that isoamyl 
nitrite promotes detonation to a remarkably high 
extent, whilst other substances lower it to & ter 
or læs extent, as shown by their results in Table VI. 


TanLE VL 
Val in peiral required to 
Substance, alet a ivon suppression 
x m 

. 250 
Ethyl iodine ‘1:6 
m. X ylidine 2-0 
Tin-tetre-ethyl 1:2 
Belenium ethyl 0-4 
Tellurium ethyl . . œl 
Lead-tetra-ethyl , . O04 


Midgley and Boyd em ive. a ?kw. Delco- 
light engine and m e degree of detons- 
tion by means of & rod or pin resting freely on a 
steel diaphragm set in the oylinder head. When 
detonation occurred the pin was bounced free from 
the cylinder, and by means of an electrolytic cell 
the time whilst in the air was measured from the 
volume of collected. This method is used in 
the United States, whilst the variable compression 
engine is employed in Great Britain for measuring 
the detonation tendency of a fuel. 

The view that detonation in the engine is the 
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same phenomenon of rapid wave pro tion 
observed by Berthelot and Le Chatelier with 
gaseous axplocions in long tubes ia now considered 
to be incorrect, since the engine cylinder is too short 
to render this probable, and an ee of the 
preasure diagrams of Tizard, Pye, and Dixon shows 
that there is no abrupt transition to the detonation 


wave during pression. Egerton and 





sudden com: 
Gates found that ‘ anti-knooks ' did not affect the 
póeition of detonation in a tube 150 om. long, even 
pond upset ON ahd preesuree 
of about 100 Ib./sq. in. 


NvanzaAg Drop Traony oy CALLENDAB. 


A theo by Prof. H. L. Callendar 
(1925) explains m a lucid and simple manner the 
enomenon of detonation, and throws light on a 
number of isolated facta left unexplained b 
numerous other theories. In brief, it 
- detonation to be due to the simultaneous and 
violent ignition of & comparatively large volume 
of unburnt charge containing droplets or nuclei. 
"When petrol is atomised in a current of air, the 
drops as they evaporate leave a residue or nucleus 
SORS ing chiefly of the less volatile constituents, 
such aa the heavier paraffins, which have low self- 
s cem Meus eal and serve as foci of ignition. 
and pentane and other fnel vapours 
aro compressed they show cloudy condensation. 
Again, when gaseous mixtures, such as acetylene 
in air, are heated, a thick fog of ionised particles is 
uced which sensitises the mixture to ignition. 
t can be demonstrated that the self-ignition of & 
gaseous mixture yer liquid droplets is 
Bometimes more than 100? C. below that of the 
mixture entirely in the vapour state. The in- 
flammation, too, is far more violent in the presence 
of drops. Thus, a fine y of amyl nitrite 
ignited with a violent explosion when projected 
into a glass tube at 140°C., but the v&pour-air 
mixtures caught fire relatively mildly when a 
temperature of 480° was reached. 
e subject of the formation of ionised particles 
or nuclei in gaseous media and the chemical 
which occur during the slow combustion in the 
pre-flame period during adiabatic compression is 
of considerable significance to the subject of de- 
tonation, and is being studied at the Air Ministry 
Laboratory of the Imperial College of Science and 
Technology. Quantitative analysis of the products 
of slow combustion of various fuels shows that 
aldehydes and acids are formed in profusion, but 
since these do not promote detonation im the 
engine, & prior compound was suspected. er 
investigations indicated the ‘presence of active 
0 presumably in the form of organic pon 
seinen the condensation products, se ara D en 
liquid drops were present and the mixture heated 
for a few seconds only. It was considered that the 
aldehydes, carbon monoxide, eto., were the decom- 
position products of primarily formed peroxides of 
the fuel, which by concentration in the nuclear drops 
- caused self-ignition of an exceedingly violent char- 
acter at relatively low temperatures. i 
peroxides are known to be violent explosives. 
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Brodie, who first prepared alkyl peroxides, ahowed 
that a few drops detonated like a cannon. Staud- 
inger ound that small quantities of o ic per- 
oxides adhering to the walls of a bak eae 
sufficient to shatter it. 


Encina EIPHRIMHNTS WITH ORGANIC PEROXIDES. 


In engine experiments carried out with the use 
of & synchronised oe valve, portions of the 
mixture during the com ion stroke and 
ore ignition have been withdrawn for analysis. 
The oxidation producta were found to contain 
inet acids, eto., and to be similar to those 
obtained during slow combustion iments in 
Saas tubes om bülba di the Inboretars In a 
4-stroke engine ing at 1200 r.p.m.—that is, 
with a compreesion stroke of dy of & second dura- 
tion—the presence of active oxygen was demon- 
. strated. ith the addition of iron carbonyl or 
edad E to the fuel, the yield of peroxides 
was appreciably diminished. . imenta were 
tried with the use of petrol to which small additions 
of organic peroxides and nitrogen peroxide had 
been added, and it was found that they all promoted 
detonation to a marked di i 
Moureu, Dufraisse, and Chaux, working on the 
autoxidation of hydrocarbons, confirm endar’s 
conclusion that peroxidation occurs in the liquid 
state and is responsible for detonation. Callendar 
from his experimenta (1925) showed that lead 
particles from the thermal decomposition of lead- 
tetra-ethyl became concentrated on the surface of 
nuclear , which are in this manner protected . 
against rapid oxidation and early self-ignition, the 
primary igher oxides formed by the oxygen 
mo. with the fuel being immediately decom- 
posed by the metal and autoxidation thus delayed. 


ExruagrMmNTS WITH MHTALLIO VAPOURS. 


Egerton and Gates demonstrated that lead 
vapour from a low tension aro behaved similarly 
to lead-tetra-ethyl in raising the self-igniting tem- 

ture of fuel mixtures and delaying detonation 
in the internal combustion engine. ey investi- 
gated the action of &nti-knookers and metallic 
vapours on the self-igniting temperature, deter- 
mined by the Moore method, of petrol mixtures, 
and found, for example, that with thallium vapour 
& rise of 180°, and with lead a rise of 100°, was 
obtained. Lead-ethyl gave a rise of 90°, iron 
carbonyl 130°, and selenium diethyl 140°. They 
concluded that the stable xides of the metal 
react with and destroy the fuel peroxides, for 
example, aldehyde peroxide, and are then regener- 
ated so that in this way the substances which 
autocatalyse combustion are destroyed. 


IONISATION AND RADIANT ENHRGY. 
Detonation in the engine ia wor ner by 
marked ionisation, and the spectrum of ' ing’ 
combustion shows an extension in the ultra-violet 
region. It was considered (Symposium on.Gaseous 
Reactions, Faraday Society, 1920) that these 
phenomena are the accompaniment rather than the 
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- the sea trout. 
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7 
cause of detonation, th at one time it was 
considered that ‘ anti-knocks ' acted by abeorbing 
either the radiant energy or the electrons which by 
advance from the flame front increased fhe flame 
tion and so led to detonation. 
tt (1927), who studied the influence of 
substances on the ionisation of various flames and 
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on ionisation during the slow combustion of a 
number of gas mixtures, found inier alia that lead- 
tetra-ethyl, and iron carbonyl, as well as amyl 
nitrite, greatly increased the ionisation. It was 
considered, therefore, that ionisation was not a 
ee of detonation but merely & temperature 
effect. 


Landlocked Salmon. 


FO many ror there has existed in the middle 


and up porte River Otra, in southern 
Norway, a wn locally as the ‘ Blege,’ & 
name applied khroushout the whole of south- 


western Norway chiefly to the juvenile Ns of 
In fact an important fishery for 
the ‘ Blege ' took place in old days in the southern 


parts of the Bygglandsfiord, & fishery mainly 


ed ach eh ed s e aca 


and 
It is only recently 1 that this fish has been dis- 
covered b D EE Qu s a true ar gre 
salmon (hota al Onl rer dae 
this salmon shelves! nis om ae 12 in.) 
and For this reson Me has called Iba! Dwarf- 
panied appearance it resembles an 
'wn dude through the silvery coat of which 
the fing parr- or finger-marks are still faintly 
ub: An examination of such characters as 
the number of scales in the oblique row running 
backwards from the adipose fin to the lateral line, 
the shape and alenderness of the tail, and the short 


upper jaw, shows that it is in ble from 
the young of typical migratory salmon, ita only 
difference from the adult salmon the retention 


of certain characters peculiar to the juvenile stages 
and ita small àize. 

The adult fish are somewhat io in their 
habita and roam about in achools all over the lake, 
unlike the ordinary trout, which appear to keep 
more to the shallow water and do not congregate 


? The mimon from Lake 


Bregndstord in boire By aut 
E enum poni . Matern eturv. lame 1627, 


so markedly in shoals. This 
‘is probably correlated with their f 
since their food chiefly consista of thé p 
crustacean, Bosmina obtusirostris. Scale examina. 
tion 1 shows inet many hips s the typioal Eon 
e migrato on, spending their 
figs ssasin die rivur er feedi e i 
and then migrating into the lake where food is 
more abundant. Some, however, are born in the 
lake iteelf, and do not show this change i 
rate. A migratory habit is also ibited bs 
landlocked salmon of Lake Wenern, pes pm ius 
into the river to spawn, returning to 
the lake, but unlike the dwarf-salmon they 
to a considerable size. Of the dwarf-salmon 
under river conditions, the majority migrate after 
2-5 winters. Most of the fish captured were of an 
Sparing took plese fot ad bank le 
took place for the time generally 
in tho fifth or sixth winter. 

True salmon are prevented from migrati 
theee waters by high falls situated at Vigelan 
15 kilometres from the sea, and fro logical dd 
denoe Mr. Dahl estimates that TE Cua 
havearisenfrom fish landlocked about 9000 years ago. 

At the present day the impression gained was 
that these fish were as numerous as the common 
trout, though the net fishing has diminished owing 


to the rage of the Bygglandsfiord as a reser- 
voir. Mr. gives a vivid description of the 
sport afforded by the dwarf-salmon to the angler, 
and maintains that in figh fighting po powers they surpass 
the trout; a supremacy which they x also as a 
table delicacy. F.S. R. 


un 


- Research and Development in Australia. 


Te main objecta of the Stience and Industry 
Research Act (1928) of the ee 


Government were to Teo] the Institute of 
Science and Ind: , W. was founded in 1920, 
and to ‘provide 


quate funds for developing 
scientific and industrial research in Australia. 
The first Annual Report of the Council for Scientific 
and Industrial Research (Melbourne, 1927) contains 
a review of the activities of this newly constituted 
body between April 1926 and June 1927; the Science 
and Indus h Aot, 1920-26, is printed 
as an appendix to the Report. At the first meeting 
of the Council, it was decided to devote particular 
attention to ide an on plant and animal 

and diseases, fuel problems, preservation of 
oodstuffs, and forest products. accordanoe 
with this decision, arrangements were made to 
secure information and reporte on some of the 
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problems oonoerned from Prof. T. G. B. Osborn 
Ducis MD Prof. H. A. Woodruff (Melbourne), 
Franklin Kidd 


iors rur pco 

Btetion, Cambridge), Gibson (Indian 
Forest Service), and hs Bpedialista. The various 
flelds thus laid open to inquiry are all of first-rate 
importance, but a particular interest may perhaps 
be anticipated for Mr. Gibeon's report, which is 
to deal with forest producta problems and with 
the advisability of establishing a forest producta 
laboratory in Australia. 

The Annual Report affords a comprehensive 
summary of the many investigations in progress, 
some of which have already been noticed in the 
Council's journal (see NATURE, Oot. 8, 1927, 
p. 520). y of the activities of the Council have 
an intimate bearing the progress of agriculture 
in Australia. A stan committee on agriculture 


oultural 
uncil is 
boration with the British 


for the creation and 
organisation of a tropical agricultural research 
e cus in d NU OHUARE 
tion with the Development and 
Et mmission. and the Anglo-Australasian 
To d Company, the Council is organising & 
com ensive investigation of tobaooo- nue in 
Australia, a sum of £30,000 ha bos 
available for this purpose during des es uod ot of 
three years. The citricultural research station at 
Griffith, in the Murrumbidgee irrigation area, is now 
owned and financed jointly by the Council and the 
Water Conservation and tion Commission of 
New South Wales, the SOOO contributing 
£1500 per annum and supp water free of cost. 
For work! in viticulture the iis oil has aoquired the 
research station at Merbein, near Mildura; oon- 
siderable suoceas has attended the researches into 
manurial and processing problems which are in 
pi Rate at this institute, the introduction of the 
d-dip' process for sultanas having led 
to.& gam in quality equi t to some £30,000 
during the last season. For reasons connected 
largely with the quality of the soil, it is proposed to 


has been appointed; & register of 
being compiled &nd the 
plans, in oo 


eting 
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establish a research station at Coomealla, 12 miles 
from Mildura, for the investigation of irrigation 

problems. ` 

WIR noui Go “plant. and anie peste und 
diseases, a report upon the practicability of oon- 
trolling and eradicating St. Molins wort by tbe 
introduction into Australia of suitable insect 
enemies has been furnished by Dr. R. J. Tillyard, 
and investigations are being conducted in onm 
with Chrysomela hyperici and other species. 





T. Dickson, formerly professor of p Inns physiology 
in McGill University, has been appoin direct 
& comprehensive series of es dealing with 


the rusta and smuta of cereals, soil-mfecting fungi, 
and plant diseases in general. Prominent among 
the animal nes consideration is the cattle- 
tiok; this caused enormous financial loas in 
Queensland, and has only been kept out of New 
South Wales by the maintenance of a oe ares. 
It is now feared that the buffalo- E itted 
to spread southwards from the Northern Perton, 
may become a worse than the cattle-tick. 
ee to effect control by natural enemies, 
xperiments are in em with Hydrotea den- 
s. hin may possib 


the larvæ of 
ses buffalo-fly, since in the stage it lives on 


the larvæ of the stable-fly and the house-fly. 


y 


News and Views. 


Harry congratulations are offered to the veteran 
engineer, Sir Alexander B. W. Kennedy, F.R.8., who 
celebrates his eighty -frst birthday on Mar. 17. 
Born at Stepney, son of the Rev. John Kennedy, 
D.D., resident there, he was educated at the City of 
London School, entering, on the completion of school 
life, at the Royal School of Mines, South Kensington. 
His active technical career started with the firm of 
J. and W. Dudgeon, engineers and shipbuilders, 


Millwall, afterwards becoming chief draughtaman in 


Palmer’s Engine Works, Jarrow. Elected professor 
of engineering at University College, London, in 
1874, Sir Alexander, for fifteen years ensuing, devoted 
himself to the establishment of an engineering 
laboratory in which teaching and practice could 
proceed. with harmonious interaction. Undoubtedly 
his work in this fleld had far-reaching results else- 
where. He designed the steel and concrete internal 
structure of the Alhambra Theatre, when for the 
first time, we believe, flat concrete slabe were used 
on & large scale to carry weighta. Sir Alexander's 
services were utilised for many of the early electric 
undertakings in London and the chief provincial 
towns, and he was much in request as an official 
adviser on Government projects. He was president 
of the Institution of Mechanical Engineers in 1894— 
1895, and of the Institution of Civil Engineers in 
1906—. In ant address entitled ‘ Engineer- 
ing and Modern Life,’ Sir Alexander said in modest 
vein, "I have worked in many branches, from 
marine to academic, from constructional to electrical. 
Having spent forty years in so many different 
wildernesses I cannot reasonably claim to know the 
ways of any one of them as thoroughly as my more 
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jadicious predecessors have shown in their particular 
regions.” Bo long ago as 1804, at the Oxford meeting 
of the British Association, Sir Alexander was preaident 
of Section G (Mechanical Science). 


Sie James Epwarp Surra, F.R.S., founder of the 
Linnean Society of London, and ite president for 
forty years, died at Norwich, his birthplace, on 
Mar. 17, 1828. This centenary, relating to a dis- 
tinguished botanist and leader of science, merits 
notice. Besides the foregoing, however, Sir James is 
remembered through his acquisition in early youth 
of the scientific collections, library, and manusoripta 
brought together by Linnmus, the great Swedish 
naturalist. Smith waa the author of numerous 
botanical treatises; whilst his '' English Botany” 
(1790-1814), issued in thirty-six ^ volumes, with 
coloured figures by James Sowerby, achieved high 
suodeas. He published a paper in the Philosophical 
Transactions in 1788, entitled ‘ Observations on thé 
Irritability of Vegetables.” “Having heard,” he 
begins, “that the stamina of the Barberry, Berberis 
communis, were endued with a considerable os d 
of irritability, I made the experiment in Chelsoa | 
Garden, May 25, 1786, on a bush then in full flower.” 
It may be mentioned that in the same volume were! 


papers by his eminent contemporaries, John Hunter, . 


Priestley, and Cavallo. The Linnean Society pos- 
seases a portrait of Bir James.. He was elected into 
the Royal Society in 1785. 

Tax story of the purchase and transference of the 
Linneus collections to England, to become the 
personal property of an individual barely twenty- 
five years old, is of singular import. The more or 


t 
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leas socidental ‘circumstance of breakfasting with 
Sir Joseph Banks on a oertain morning in December 
1788 was the mainsprmg. Smith had just completed 
his medical studies at Edinburgh, and was deeply 
interested in botany. He learnt from Sir Joseph 
that an offer had been made to him by Prof. Acrel, 
of Upsala, to acquire by purchase the whole of the 
collections made by Linnsus, with some later addi- 
tions. The sum named was 1000 guineas. Banks 
for some reason or other had himself decided against 
the proposal; but he impressed the matter upon 
Smith. Correspondence with Prof. Acrel ensued ; 
ultimately, with the provision of funds by Smith’s 


father, the son, Dr. J. E. Smith, undertook to buy. 


The collectiona were to be entrusted to & master 
mariner sailing between Stockholm and London. 
On Aug. 18, 1784, the safe receipt of the collections 
in Stoakholm was notified, and by the end of October 
following, the ship, The Appearanoe, Capt. Sweder, 
had arrived in the Thames with the precious packages. 

Tax sale of the collections incurred the grave dis- 
pleasure of the King of Sweden, Gustavus ILL, who sent 
& vessel to intercept the voyage, and & courier by land 
to assist. These efforta, however, were unavailing. 
Apartments were taken in Paradise Row, Chelsea, 
for the accommodation of the collections, and soon 
Banks and Jonas Drylander were assisting in their 
arrangement. In March 1788, Dr. Smith removed to 
Great Marlborough Street, of course taking the series 
with him. After a six years’ residence there he 
moved to Hammersmith, and finally to Norwich. 
He was knighted in 1814. Annually for forty years 
the Linnean Society had re-elected ita founder as 
president. However signal the honour, reciprocity 
was not seen in the bequest of the collections to the 
Society. On the contrary, the council received an 
offer from Smith's executor to purchase the collections 
(as they then were, for some minor sales had occurred) 
for the sum of £5000. Ultimately 8000 guineas was 
accepted as the purchase price. But this financial 
responsibility held the Society to ransom for many 
Sed 

Dorme the recent visit to Great Britain of Mr. W. 
Nowell, the director, considerable progress was made 
with the recruttrhent of the staff for the Amani 
Research Institute, or, as it is to be known, the Kast 
African Agricultural Research Institute, Tanganyika 
Territory. When Mr. Nowell was appointed, he had 
just taken up his duties as Director of the Department 
of Science and Agriculture, British Guiana, to which 
post he had been transferred from that of Assistant 
_ Director, Department of Agriculture, Trinidad. He 
' lost no time, however, in visiting his new headquarters, 
and for a gonsiderable period afterwards he toured 
extensively in East Africa to famuliarise himself with 
local conditions ‘and to become acquainted with the 
heads and staffs of the agricultural departments. 
During his visit to England last winter he was busily 
engaged in framing the general policy of the Institute 
and making arrangements for the recruitment of staff. 
Up to date, the following appointments have been 
made: entomologisb, Mr. O. B. Williams, late Director, 
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Plant Protection Service, Egypt; plant pathologist, 
Dr. H. H. Storey, late mycologist in charge of the 
Natal Herbarium, Union of South Africa; soil 
chemist, Mr. G. Milne, late lecturer in agricultural 
chemistry, University of Leeds; gensticist, Mr. G. F. 
Clay, late agricultural officer, Uganda; plant physio- 
logist, Mr. F. J. Nutman, late of the Forest Produota 
Research Laboratory ; systematic botanist, Mr. P. J. 
Greenway, late of the Imperial Forestry Institute, 
University of Oxford. Mr. F. M. Rogers, who for the 
past few yeara has been in charge of the station 
pending ite reorganisation, has been appointed super- 
intendent of plantations, and Mr. K. E. Toms, lately 
of the Department of Agriculture, Zanzibar, assistant 
superintendent of plantations. Capt. E. M. Nicholl 
has been appointed manager of the Kivumkoro Coffee 
Estate which is now attached to the Institute. Mr. 
R. E. Moreau is appointed secretary and librarian. 

Tas capital expenditure on the East Afrioan Agri- 
cultural Research Institute, which must now be 
regarded as one of the chain of research stations which 
it is intended to establish throughout the tropical 
Colonies of Great Britain, is estimated at a total of 
£22,500. Towards this the Colonial Research Com- 
mittee has provided £2000, whilst it is expected that 
the balance will be found from the East African 
Guaranteed Loan. The recurrent expenditure will 
be met partly by the East African Governmentd and 
partly by the Empire Marketing Board. The follow- 
ing are the annual contributions which are being 
paid at present: Tanganyika £4000, Kenya £1200, 
Uganda £1200, Zanzibar £1200, Northern Rhodesia 
£200, Nyasaland £200. The Empire Marketing Board 
is expected to make a maintenance grant up to one- 
third of the running costa of the Institute, but it will 
not exceed £6000 in any one year, and is subject to 
reconsideration after a period of three years. 

Tue Colonial Secretary appointed a committee last 
June, under the chairmanship of Lord Lovat, to make 
recommendations for the formation of a Colonial 
Agricultural Soientiflo and Research Service for the 
British Empire, in accordance with the recommenda- 
tions of the Colonial Office Conference (NATURE, 
June 4,p. 824). This committee has now issued ite 
report (Cmd. 8049. London: H.M. Stationery Office. 
9d. net). It is recommended that the proposed 
Service should include both agricultural and specialist 
officers. It should be created immediately and 
recruited from officers of proved attainments in the 
field or laboratory. The formation of a Colonial 
Advisory Council of Agriculture and Animal Health, 
with two committees, dealing with agriculture and 
animal health respectively, is suggested. Each com- 
mittee, and also the Council, should be composed of 
& representative of the Colonial Office, the director 
of the Imperial Institute, an agriculturist with 
tropical experience, and other technical and scientific 
officers, with a lay chairman. The duties of Council 
and committees would be to attend to the supply of 
agricultural and scientific officers for Colonial agri- 
cultural services, the establishment and direction of 
central research stations, and the direction of the 
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main agricultural research poloy of the Colonial 
Empire, the collection and distribution of information 
in fields not already served, and so: on. 


Ir is particularly interesting to note that Lord 
Lovat’s committee recommends salaries of £2500 and 
£2000 a year respectively for the chief and the 
assistant agricultural adviser for the new Service. 
It is considered that the chief adviser should be a 
distinguished man of science of proved administrative 
and organising ability, and it is hoped that the 
creation of a stable Colonial Agricultural Service, and 

Jnoluding in ıt a grade with a maximum salary of 
£8000 & year, will attract and retain the ablest men. 
"The cost of the new Service is estimated as £58,000 
for the agricultural side, £85,000 for the specialist 
side, £14,000 for the Advisory Council, and £20,000 
for one central research station, to be met by a cess 
of 1/400 on tho revenues of Colonies with agricultural 
interests and & contribution of about £16,800 from the 
Empire Marketing Board. 

Wa ha SCRE SE ey TRE 
Pure Rivers Society, which was founded last October 
with the object of aiding landowners and others to 
bring actions to restrain pollution of rivers and inland 
waterways, and to give weight to representations for 
the same purpose. The objecta of the Society appear 
- to coincide with those of the Standing Committee on 
Rivers Pollution, which has done much during the last 
seven years to check the increasing pollution of the 
rivers of Great Britain and to bring a serious and grow- 
ing abuse before the notice of the public. In a leaflet 
on “ River Destruction ” by this Society, it is pointed 
out that sufficient knowledge is available; without 
further research, to deal satisfactorily with many 
noxious effluente which are allowed to flow direct into 
streams. Although cleansing some of our most 
polluted rivers which pass through industrial cities 
may be beyond Hope, it is abundantly clear that action 
under existing law would suffice to improve materially 
the condition of many other rivera without imposing 
great expenge upon the various undertakings required 
to render their efftuenta harmless. In most cases the 
cost of taking such action precludes landowners and 
ripérian authorities from exercismg their legal rights, 
and the Government has been ahy of imposing directly 
upon industries the financial burden of treating noxious 
efftuents before emptying them into the rivers. 


Taua International Radio Communication Con- 
ference which was held last autumn at Washington 
was attended by 846 representatives from 79 countries. 
Almost every interest was represented, and the ad- 
mission of representatives of the preas was & departure 
from precedent which shows the tendency of the 
age. The general regulations which have been 
adopted were signed by all countries. The allocation 
of wave-lengtbs amongst the various services was one 
of the most difficult questions that had to be settled. 
Wave-lengths for ships’ services had been previously 
dealt with at the London Conference in 1912. The 
further questions considered were in connexion with 
fixed services, aircraft services, broadcasting services, 
and commercial and amateur experimental services. 
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Services between fixed stations will have to work on 
wave-lengths between 30,000 metres and 3000 metres, 
that is, with waves the frequencies of which he 
between 10 and 100 Eilocycles. The band between 
8000 m. and 1875 m. is for the mobile services, that 





is, for ships, aircraft, motors, etc. The 2400 m. to 


2000 m. wave-band is exclusively for shipe' services ; 
that between 2000 m. and 1875 m. is shared between 
fixed services and broadcasting services. In Europe 
the range between 1875 m. and 1550 m. is to be used 
for broadcasting services only, that from 1550 m. 
to 1840 m. for broadcasting and air services, and 
that from 1840 m. to 1050 m. for air services only. 
Waves from 1050 m. to 545 m. are assigned to mobile 
services, those from 950 m. to 850 rm. being for air 
services only. The 8.0.8. wave-length remains as at 
present, 600 m. Waves from 545 m. to 200 m. are 
for broedcastmg services. For small ships a wave- 
length of 220 m. can be used. Waves from 200 m. 
to 5 m. are split up into bands for all services. The 
band 10-7 m. to 18-1 m. has been left unreserved. 
It is gratifying to find that a truly repreeentative 
international conference, after a very thorough and 
lengthy discussion, has come to a fairly satisfactory 
solution of a moet difficult technical problem. 

Iw the Faraday lecture given to the Institution of 
Electrical Engineers on Mar. 1, Dr. 8. Z. de Ferranti 
emphasised the utilitarian value of applied electricity. 
He pointed out the importance of relieving as much 
as possible the present routine drudgery of work in 
the home. The traditional mechanical aptitude of' 
Englishmen. has been fostered by the advent of the 
motor-oar, and radio recerving has fostered an interest 
in electrical matters which will be extremely helpful, 
as motors and other electrical devices are used more 
and more widely in the home, The ever-extending 
use of alternatmg current supply has brought promi- 


nently to the front the many advantages that would 


&oorue provided we could store electric energy de- 

livered by alternating current in & similar way to 
that provided by the lead storage cell for direct 
current supply. He pointed out, however, that there 
is nothing easier than to convért electricity mto heat, 
and that this heat can be stored in water. The most 
important requirement of the household at the present 
time is low-grade heat in the form of hot water. 
Electrical engineers ought to advocate strongly this 
application of electricity. As to the future, he re- 
garded electricity as the only means of regenerating 
the agricultural industry m Great Britain, taking into 
consideration the small acreage available and the 
need for the most intensive culture. He also visualised 
the wonderful resulta that would ensue if some con- . 
centrated form of storage after the manner of the i! 
lead storage battery, but without the drawbacks of 

ita weight dnd cost, were invented. It would do away 
with the internal combustion engine, with the steam 
locomotive, and eyen with the steam turbine on board 
ship. He hoped also that im the future the Faraday 
lecturer, instead of having to give the lecture five 
times in different parta of the country to individual 
audiences, would be able to broadcast it to them all, 
and at the same time keep in touch with each meeting. i 
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. De. R. B. Cray delivered his presidential address 
to the Optical Society on “The Stereoscope" on 
Mar. 8. He stated that it was Sir Charles Wheatstone 
who first conceived the idea of presenting a pair 
of stereoscopic drawinga to the right and left eye 
respectively, so producing the illusion of an object 
in|relief. From a letter written by R. Murray, of 
Mewrs. Murray and Heath, it was proved that 
Wheetetone had apparatus made for this purpose, 
using both prams and mirrors, so early as 1882, 
though his actual paper, ' Contributions to the 
Physiology of Vision,” was not presented to the 
Royal Society until 1888. In 1840, Wheetetone had 
induced Fox Talbot (one of the mventors of photo- 
graphy) and Collen (one of its first exponents) to 
~- use the new art for taking stereoscopic pictures. 
Brewster in 1849 devised a more convenient, lenticular 
instrument, which was introduced and popularised 
through the agency of Dubosoq at the time of the 
1851 Exhibition. By the courtesy of the Delegacy 
of King’s College, London, several of Wheetetone's 
original stereoscopes were exhibited. Among these 
was a ‘moving picture’ apparatus, in which a series 
of stereoscopic pictures-of & French soldier presenting 
arms, mounted on a drum, was rotated by an ingenious 
intermittent motion. There were also & large number 
of early stereoscopes loaned from the Sorence Museum. 
These included & beautiful example of Swan’s ‘ Cube’ 
from the Court Collection, in which, by the combination 
of two stereoscopic pictures on the back and side of 
the ‘ cube,’ an image of a lady appears in stereoscopic 
relief within the glass. Two origina! Wheatstone 
pseudoscopes were shown, by which & rotating glass 
beaker suspended from a sirmg viewed from one 
direction appears to be changing ita shape as it 
rotates; while from another direction it appears to 
be turning over and over about & horizontal ams, 
when ib is really rotating about & vertical one. 


Mr. A. D. RicHaARDBSON (Soot. For. Jour., vol. 41, 
pt. 2) has discussed in an interesting paper the value 
and quality of the Scots Pme in the north of Great 
‘Britain. We.&re not in full agreement with the 
writer in his opening statement: “ While coniferous 
timber of sach fine quality as that grown at higher 
latitudes—in Finland and Northern Russia, for 
example—cannot be produced in this country . . ." 
The difference in quality of timber may be attributed, 
we believe, primarily to the fact that our present 
day Soottish pine is chiefly of plantation and planted 
origm. The timber from natural seedlings growing 
in close canopy will always be superior to that from 
the ordinary type of plantation-seen in Great Britain. 
. In making this statement it may be admitted that 
.the alower the growth the finer the quality of timber. 
That the opinion here expreased is held in expert 
timber quarters 18 supported by the following extract 
from the Timber News of Jan. 20: “ It is not generally 
known [the writer presumably refers to trade circles] 
that the so-called fir or pine wood. that is sent to 
London and other marketa in large quantities from 
Baltic ports is no other than the produce of our 
native Scotch pine grown under more favourable 
conditions than are generally to be found in this 
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country. For almost all classes of work this Conti- 
nentel wood is largely in use, such as road paving, 
building construction, and in the manufacture of 
small wooden ware of various descriptions. In a 
few: districts of Northern Britain, notably Aberdeen- 
shire, timber of the native pine is produced of quite 
as good quality as any that is forwarded from Norway, 
Sweden, or Russia, as. was noticed and commented 
upon by the Canadian wood-fellera during the War.” 
Mr. Richardson’s article is chiefly concerned with a 
remarkable letter, bearing on the Scots pine and ita 
development, which was written by Mr. James 
Farquharson, of Invercauld, on June 22, 1775, and 
sent to Dr. Hunter, F.R.S., the editor of the new 
(York) edition of John Evelyn's ‘ Sylva " published 
in 1788. Farquharson’s remarks with reference to 
planted and natural pine are worth reading and actmg 
upon if we are ever to reproduce Soots pine to rival 
the naturally grown forests of Scandinavia and 
northern Russia. 

Summe of metal so thin that ordinary type can be 
read through them are now available as the result 
of research by Dr. Carl Mueller, of the Charlottenburg 
Laboratory, Berlin. His method of preparing them is 
to electroplate the metal on the surface of some soluble 
substance, such as rocksalt, and then dissolve away 
the support. A ring of thicker metal can be used to 
support the films, of which two and a half million 
would have to be piled to make a stack an inch high. 
Such films have been made of iron, nickel, gold, ailver, 
and platinum, and it is found that although the nickel 
is much lees transparent to visible light than gold, 
it readily transmits the shorter ultra-violet rays. 
The films are very elastic, and will bulge out for as 
much as a tenth of their diameter without breaking. 
Another curious thing about them is ther high 
electrical conductivity. As these films are practically 
all surface, & strip of film containing no more metal 
than in a round wire one-hundredth of a millimetre 
in diameter will carry enough current to light several 
lampe ; if the same current were passed through the 
wire, the latter would be instantly melted. This 
film may find use in radio and phonograph reproducers, 
since ordinary diaphragms are so heavy that they 
dampen some of the overtones and so coarsen the 
sounds. 


Tum fourth International Congress of Entomology 
will be held at Cornell University, Ithaca, N.Y., on 
Aug. 12-18 of this year, with Dr. L. O. Howard as 
president. Invitations to send delegates have been 
forwarded to foreign governmente through the State 
Department at Washington, and a programme 18 
being arranged which provides for every important 
interest, educational, scientific, and economic. The 
mornings will be reserved for papers of m~e general 
interest, and during the afternoons, sections will deal 
with taxonomy, distribution and nomenclature, 
morphology, physiology and genetics, ecology, medical 
and veterinary entomology, and economia entomology 
relating to forest, fleld, and garden, bees, insecticides, 
and appliances. On an all-day visit to the Geneva 
Experiment Station, demonstrations of methods of 
spraying by machinery and dusting by aeroplane will 
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be given, and immediately after the Oongress, excur- 
sions are planned to the Niagara Falls, entomological 
museums of eastern cities, and laboratories of the U.B. 
Bureau of Entomology. [Cornell being;the Alma Mater 
of a very large number of American State entomo- 
logiste, and Dr. L. O. Howard the organiser of the 
U.8. Bureau of Entomology, a model for other coun- 
tries, the attendance of American entomologists will 
be very large. Various European governments and 
institutes have already intimated that they will send 
delegates, and it is sincerely to be hoped that Great 
Britain likewise will be well represented at the meeting. 
The great difficulty for Europeans is the question of 
expenses. In order to obtain certain facilities of 
travel and to reduce the expenses, it is proposed to 
arrange for a party to travel together. Particulars 
of the party can be obtained from Dr. K. Jordan, 
Zoological Museum, Tring (Herta), the permanent 
.Bearetary of the International Congresses of 
Entomology. 


Axy technical man who cares to peruse the advert- 
igdment of almost any technical publication, 
.&nd then compares such advertisements with those 
in the general press, must surely be convinced that 
engineering propaganda is not condubted go effectively 
as it ought to be. In fact, nearly all technical 
advertisements look alike, except for the change in 
illustration and manufacturer's name. In the United 
States, technical propaganda ia conducted with much 
greater effect, and that expleins, perhaps, why 
Americans are capturing markets that were once 
Britiah strongholds. Now anything that will advance 
any branch of science—and ‘ technical ' advertising is 
& highly specialised science—is weloome. In ‘ The 
New Propaganda in Industry,” a booklet written 
jointly by a thoroughly trained technical man and an 
advertising’ consultant, and published by The Techni- 
cal Advertising Service, Fitzalan House, Arundel 
Street, London, W.O.2, entirely novel considerations 
are brought to bear on this vital problem. Such 
questions as the nature of the thing to be advertised, 
how influanoe is established, the importance of a good 
policy, and the practical measures for giving effect 
to the psychological pointes which are even more 
important in industrial propaganda than they are in 
general publicity, are discussed in & way that must 
appeal to all those who have technical products to 
market. 


Tum managers of the Royal Institution have ap- 
pointed Dr. Alex. Muller to be assiatant director of the 
Davy Faraday Research Laboratory. Dr. Muller is 
the author of a number of notable papers on the 
analysis of crystals, particularly the long chain com- 
pounds, which have been published in the proceedings 
of the Roygl and other scientific societies. 


AT the annual general meeting of the Society of 
Public Analysts on Mar. 7 the following officers for the 
year 1928 were elected : President, Mr. Edward Hinks ; 
Vice-Presidents, Mr. John Evans, Mr. Thomas Macara, 
Mr. John White; Hon. Treasurer, Mr. E. B. Hughes; 
Hon. Seoreiary, Mr. F. W. F. Arnaud. 
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Tee earthquake which is reported in the daily 
press to have caused some damage in the south of 
Italy was recorded at Kew Observatory on Mar. 7, 
at 10 hr. 59 min. 7 sec. G.M.T., as a well-defined shook. 
The records show that the epicentre waa at a distance 
of 1250 miles in a south-easterly direction fram Kew 
Observatory, and therefore probably in Sicily. Oscilla- 
tions persisted for balf an hour. A shock was also 
registered on Mar. 7 at 28 hr. 3 min. 31 sec. GALT. 
The epicentre is estimated to have been 4000 milea 
from Kew Observatory. 


A vasa large earthquake was recorded at Kew 
Observatory on Mar. 9 at 18 hours 18 mins. 35 seca, 
The distance of the epicentre is estimated to have been 
6200 miles away.  Oscillationg persisted for more 
than three hours. A message received at Kew from 
Bombay states that the distance of the shock from 
that station was 1880 miles. Combining these 
estimates, ib appears that the earthquake must have 
originated either in the Indian Ocean or in the north 
of Sumatra and at about midnight local time. 


Soma popular lectures on scientific subjecta are 
being delivered at the Polytechnique, Regent Street, 
London, m support of the King Edward’s Hospital 
Fund for London. On Mar. 9 Prof. Julian Huxley 
lectured on the habite and behaviour of ants; and 
there will be a lecture on beam wireleas by Mr. T. L. 
Eckersley on Mar. 28, and one on liquid air by Mr. 
A. J. Philpot on Mar. 30—both with experimental 
illustrations. Tickets (2s. 6d. and 5s.) may be obtained 
at the doors or at any of Messrs. Keith Prowse and Co.’s 
offices. Parties of not leas than ten from schools are 
admitted at half-price. 


Tus following nominations for office in the Chemical 
Society have been made, and the fellows thus nomin- 
ated will be declared elected at the next annual 
general meeting: President, Prof. J. F. Thorpe; 
Treasurer, Dr. T. Slater Price; Seoretary, Prof. T. 8. ° 
Moore. The retiring president, Prof. H. Brereton 
Baker, will deliver his presidential address, entitled 
“ Constitution of Liquids: Some New Experimente," 
at the annual general meeting to be held at Burlington 
House on Thursday, Mar. 22, at 4 P.«&, and the 
anniversary dinner will be held the same evening 
at the Hotel Victoria at 7 for 7.80 Pm. 


Ir is announced by the Natural Resources Intelli- 


gence Branch of the Department of the Interior ab. | 


Ottawa that it has been decided to name the highest 
peak in British Columbia (13,260 feet) after Dr. G. M. 
Dawson, the well-known geologist on whose work the 
chief knowledge of the geology of British Columbia is 
besed. Dr. Dawson was for several years director of 
the Geological Survey of Canada, and in the course of 
his work made & detailed examination of more than 
6000 square miles of the interior of British Oolumbia. 
The exact location of Mount George Dawson given by 
the Provincial Government Surveys Branch is Lat. 
51° 22’ N. and Long. 125° 16’ W., which is about 
175 miles north-west of Vancouver and near the head 
of Knight Inlet. 


Ny 
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In an article in the Chemsker Zeitung for Feb. 11, 
by Prof. Haber, attention is directed to the fact 
that exactly twenty-five years have elapsed since 
the late Prof. Birkeland and Dr. 8. Eyde solved the 
difficult problem of producing nitric acid commercially 
from atmospheric nitrogen. The need for applying 
a high-tension discharge was of course known,: but 
the many previous attempts to utilise such a dis- 
charge on the commercial scale were unsuccessful 
until Birkeland and Eyde employed the device of 
electromagnetic distortion of the aro. That this 
method of solving the problem of nitrogen fixation 
had in course of time to give place to the more 
practicable ammonia-processes, was inevitable on 
thermodynamical grounds. Nevertheless, the achieve- 
ment of these two pioneers may be regarded as marking 
the beginning of a new era in industrial chemistry. 

Messrs. Dulau and Co., Ltd., 82 Old Bond Street, 
W.1, have just issued Catalogue No. 157 of books 
relating to botany. Of the 1800 works listed, many 
are choice and rare. The catalogue can be had upon 
application. 

Messrs. W. and Q. Foyle, Ltd., 119 Charing Cross 
Road, W.C.2, have just issued a short catalogue of 
second-hand books of science, ranging over the subjects 
of botany, natural history (including ornithology and 
zoology), mathematics, and physics. Copies oan be 
had upon application. 

. We understand that the works by Sir Flinders 
Petrie noticed in NATURE of Mar. 3, p. 311, can be 


obtamed from Lady Petrie, University College, 
Gower Street, London, W.C.1, at the following prices: 
“Glass Stamps and Weighta,” 31s. 6d.; “Ancient 
Weighta and Measures,” 52s. 6d.; or, the two works 
together, 63s. 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—A labore- 
tory assistant to the biochemist of the Glasgow Royal 
Infirmary— The Secretary and Cashier, Royal In- 
firmary, 185 Buchanan Street, Glasgow (Mar. 22). 
A junior chemist under the Lancashire and Cheshire 
Coal Research Association—The Director of the Asso- 
ciation, College of Technology, Manchester (Mar. 23). 
A woman aagistant lecturer in geography in the de- 
partment of education of the University of Birming- 
ham—The Secretary, University of Birmingham 
(April 28). A professor of biology in Canterbury 
College, Christchurch, New Zealand—-The High Com- 
missioner for New Zealand, 415 Strand, W.C.2 (April 
80).. A demonstrator in organio chemistry and a 
demonstrator in physica at Bedford College for 
Women—tThe Secretary, Bedford College for Women, 
Regent's Park, N.W.1 (April 30). A full-time teacher 
of rubber technology at the Northern Polytechnio— 
The Clerk to the Governors, Northern Polytechnio, 
Holloway, N.7. <A test assistant for photographic 
work at the Royal Aircraft [Establishment —A 2690, 
Chief Supérintendent, R.A.E., South fFarnborough. 
A lecturer in geography in the Queen's University of 
Belfast—The Secretary, Queen's University, Belfast. 


Our Astronomical Column. 


N 

EXTENT AND DURATION or THE UNIVERSE.— 
Dr. J. H. Jeans delivered the Trueman Wood Lecture 
before the Royal Society of Arts on Mar. 7, ite tatle 

i “The Wider Aspects of Cosmogony." He 
naturally dwelt rather fully on the recent researches 
E Prof. Shapley and Dr. Hubble on the distances 
of the globular and spiral nebule, which have 
80 ae. widened our conception of the volume 
of space that is accessible to our largest instrumenta. 
He referred to the Einstein view of space re-entering 
on itself, and concluded that the-re-entrant region: 
is not distant more than a thousand times the distance 
of Hubble's farthest nebulm, whioh are at an estimated 
distance of 140 million light-years. Assuming that 
the whole of Einstein spece is filled with nebuls as 
densely as the portion surveyed, he estimated the 
number of stam ae ip wa 8x 1094. he noted that the 
same number of grains of sand would suffice to cover 

land with a layer hundreds of yards in depth. 

. Jeans introduced some of his own conclumons 
on the interior of stars. He postulates that the 
central regions are liquid rather than gaseous, and 
thinks that this view explains the fact that stars 
tend to divide themselves into standardised sizes 
according to the number of rings of electrons left 
round the nucleur of the atom; the number may be 
0, 1, 2, or 8, but cannot be fractional. Stars like 
Betelgeuse are concluded to have three rings left, 
while the &mall dwarf star discovered by Van Maanen 
has none left. He conjectures that elements exist 
in the central ions of the stars of higher atomic 
weight than any known on earth; this would explain 
the enormous amount of en that they contain, 
which is able to keep biara ailing for millions of 
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millions of years. A few pointe in the lecture would 
not meet with universal assent, but it gave & very 
graphio picture of the vastness of the universe and 
its immense duration. Dr. Jeans tries to estimate 
the past duration in several different ways; they all 
give periods of the order of five to ten millions of 
millions of years. 


CoxumrTs.—Popular Astronomy for February oon- 
tains a photograph of Encke's comet taken by Prof. 
van Bieebroeck at Yerkes on Jan. 21; it had a 

nucleus and & broad tail 5’ long ; pointing west- 

; the present is the thirty-seventh observed ap- 
parition of Éncke's comet; it has not been missed once 
since 1819. Cometa Stearns ( . 12}), Schaumaasse 
(mag. 15), and Schwassmann-Wachmann . 17) 
were also observed m January at Yerkes br Bade. 
dorf; there seems to be no doubt now that the last- 
named comet passed perihelion in 1925; this brings 
up the number of perihelion of oometa in 
1925 to eleven, which is the greatest number on 
record ; 1898 had ten. : 


Nova Picronis.—This nova, like many recent 
ones, has now developed a nebulous ring round it. 
Harvard Announcement Card, No. 66, states that Prof. 
Hartmann at La Plata describes it as being 1’ 
in diameter; Mr. Paraskevopoulos, of the Boyden 
Station, Bloemfontein, notes that the nova is gur- 
rounded by & rather narrow well-defined ring of low 
density and small diameter; it was photographed 
with a Metoalf triplet, 10 cm. in diameter. aller 


.details are promised in a forthooming Harvard 
Bulletin. 


434 





NATURE 


[Maron 17, 1928 





Research Items. 


Soorry Istanps TmagxoLoav.—Bome interesting 
pone in relation to the decay of native arta emerge 
rom a study of handiorefta of the Society Islands, by 
Wilowdean Chatterson Handy, which a as 
Bulletin 42 of the Bernice P. Bishop Museum of 
Honolulu. The processes studied are plaitwork, in- 
cluding basket making, matting, and rii , and 
cord, rope, and net making, the pre tion of 
material as well as the actual methods of making up 
being examined. The practice of these arts appears 
now to be identical in all the islazids, but at one time 
there is no doubt that they could have been studied 
at each of the eight islands as local varants of a 
parent stock. Old objects are assigned to their place 
of original manufacture; for example, an old mat is 
recognised as from Maupati. Certain localities, how- 
ever, are still i as having itien. The 
manufacture of tapa haa rese ie sies in house- 
holds which atill on the native arta and crafte 
as part of the daily routine. The art of plaiting, on 
the other hand, is widely practised owmg to the 
introduction of the of straw hats by the 
missionaries in 1820. These, however, are worthy of 
record, as some of the plaite were formerly in 
decorative plaiting on houseposte. On the other 
hand, the introduction of the sale of o in the 
markets of Papeete has led to the preservation of the 
nets once used for carrying or ing bowls or 
gourds. - 


Sicxwzss rw Humm AND Non-HumMID WaHavING 
Smmps.—The Industrial Fatigue Research Board in 
Report No. 8, has published some valuable data on 
artificial humidification in the cotton-weaving in- 
dustry, by Mr. A. Bradford Hill (London: H.M. 
Btation Office), For the successful weaving of 
certain o of cloth it is maintained that & hi 
degree of humidity is puts gd and so the natural 
humidity of the air is increased by injecting additional 
moisture into the air of the weaving sheds in the form 
of steam. There has been strong opposition to the 
practice from the operatives, andseveral parliamentary 
inquiries have been held with resulting statutory 
regulations. It is claimed that the effects of working 
in these humid sheds is to lower the state of the 
operative’s health. This report aims at determining 
what is the difference actually m sickness between 
the workers in humid and non-humid sheds. The 
wee sheds chosen were situated'in five Lancashire 
towns, m three of which sheds of both were to 
be found ; in one only ‘dry’ sheds, and 1n one only 
‘wet’ sheds, In all, seventy-four firms took part 
in the inquiry; the number of separate sheds was 
128, and the number of weavers concerned more than 
20,000. The sickness history was obtained from the 
National Health Insurance approved societies. A 
year's investigation of the sickness incidence revealed 
no significant difference between the two types of 
sheds either in the number of days of sickness ex- 
perienced, in the number of claims made, or in the 
number of persons suffering from one or more siok- 
nesses. is according to the nature of the 
incapacity ered in the two environments yielded 
no evidence of any consistent or distunct differences 
in the distribution of specific sicknesses between the 
humid and non-humid sheds. 


A CxgRIPHDE PARASITE FROM THE DoacrisH.— he 
rt for 1926 of the Lancashire Sea-Fisheries 
ratory at the Univeraity of Liverpool and the 

Sea-Fish Hatchery at Piel, contains much that will 
interest both marine biologists and zoologisie. Be- 
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sides & number of small papers there are two which, 
both on &ooount of their greater size and their 
considerable intrinsic interest, command attention. 
Prof. J. Johnstone and Miss W. E. Frost contribute a 
valuable paper on the general morphology of Anslasma 

1001, Loven which considerably advances our 
hitherto meagre knowledge of this very interesting 
a porno which they obtained from the 
d , Himopierus spsnaz. e fish were caught 
on the hake grounds off the south-west of Ireland at 
depths of about 150-180 fathoms, and some 5 per cent. 
of them were infected with the ite which was 
rooted in the dorsal muscles. e paper contains 
a detailed account of the morphology of the pornite 
well illustrated with clear, though somewhat diagram 
matic, . Though mouth parts are present, only 
smaller in the free-living cirripedes, the tubules 
of the ‘di ive gland ' in the one adult specimen. 
examined showed signs of cee , and the authors 
are inclined to agree with Broch t some part, at 
any rate, of the food is obtained from the host fish by 
way of the roota, which were originally exclusively 
organs of fixation. On the disputed point of the 
cement glands, they are of the opinion that these are 
derived from the original germinal material and that 
the cementing matter, no longer dc pde or m 
original purpose, is modified to provide & portion o 
the food. yolk in the mature The other im- 
portanb paper is by R. J. Daniel and is ooncerned 
with ‘The Abdominal Muscular Systems of the 
Common Shrimp (Crangon vulgaris). The muscles 
are described and illustrated in minute detail, and 
their function in causing the backward spring, so 
important ın the life of decapod Crustacea, is clearly 
demonstrated. It is a paper impossible to summarise 
here owing to ita nature. Congratulationa are due to 
Mr. Daniel for his highly succeseful treatment of a 
very difficult piece of work. 


Naw Inpiaxn TagxATODES.—Dr. E. C. Faust 
reporta (Records Indian Mus., vol. 29, pp. 215-218, 
1927) on a unique holostome, about fifty specimens 
of which were collected from the intestinal tract of & 
holothurian (Aciinopyga mauritiana) in the Andaman 
Sea. The most remarkable feature in the structure 
of this worm, which is designa 


ted Oleistogamia holo- 
thuriana gen. et sp. nov., is the entire absence of 
cirrus, genital atrium, and uterine opening. At the 
posterior end of the seminal vesicle, where a genital 
re or a cirrus-sac might be expected, the vesicle 
bends abruptly forward and becomes constricted into 
a hollow filament which is continuous with the vagina. 
This apparatus therefore permute the transference of 
from the seminal vesicle Ered ne 

e vaginal sao. “The process here involved is no 
merely self-fertilisation ; it is obligatory self-fertilisa- 
tion or cleistogamy.” The egg bears a long terminal 
filament, frequently coiled on itself like a watch- 
spring, which may either serve in rupturing the blind 
uterine sac, thus allowing di of the enclosed 
eggs, or it may serve to en e and fix the egg after 
! This a to the first trematode 

recorded from a holothurian, and it is further excep- 
tional in that the adult form occurs in an invertebrate. 
Dr. Faust remarks that the only other mature trema- 
tode in an invertebrate is Aspi . B.C. Verma 
describes (Op. cit. pp. 189-156, 1927) a new species of 
Opisthorchig—only the second species of this ign 
known from fishes. This species (O. pedicellata) was 
found in the gall-bladder of the siluroid fish Bita rita, 
collected in the rivers and Jumna, about half 
the fish being infected. e characters by which O. 
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pedicelata may be differentiated from ita nearest 


relatives are pointed out, and appended is a key to 
the species of Opisthorchis. 


Niorrrating MHMBRANE OF BIRDS AND MAMMALS. 
—Mr. E. P. Stibbe (Jour. Anat., 68, 159-176; 1928 
has investigated the homologies of the so-call 
nictitdting membrane of birds and mammals, and 
concludes that the plioa of man and mammals differs 
entirely from the nictatatmg membrane of birds both 
stru and functionally, and that there is reason- 
able ground for supposing that it is morphologically 
different also. He proposes to substitute the term 

ica interoipiens for the so-called nietitating mem- 

rane of mammals, The author hopes by a study of 
the ontogeny of the plica in mammals to elucidate 
its true morphology. 


BRANGHING IN THE Om PaLa.—A most remarkable 
case of branching in this palm (Hlais guineensis) is 
recorded by M. T. Dawe in the recent issue of the Kew 
Bullen of Misostlanetus Information (No. 1, 1928). 
The palm in question is at Sierra Leone, is supposed 
to be more than a hundred years old, and haa never 
been known to bear fruit. It branches very abnor- 
mally at a height of six feet or so from the ground, 
and sends out and up from a kind of fasciated growth 
ight normal-sized branches which attain a normal 
height. A further remarkable feature is that two 
of these branches have also branched. In many 
casea branching or forking in palms is due to injury 
or destruction of the growing pomt. The author 
finds it difficult to believe that the branching im this 
pee uM Ee OE tnos the ted 
ranching wo seam to indicate & physiological 
character. He would be interested fo eden 3 any 
other cases of branching in the oil palm have been 
Se Peay pane ere ch Ween Mrd on ele: 
wW. . 


PmRroDicAL: FrownmnRrwG oF Bamsoo.—In the 
Japanese Journal of Botany, vol. 8, No. 4, Seiichi 
Kawamura the problem of iodicity in 
the flowering of the bamboo. The eaten canis into 
flower at intervals of many years, the phenomenon 
biu Wah eee A and simultaneously in the case 
of all brakes of the same species, even though situated 
in different provinces of Japan and in different 
latitudes. Different species, however, come into 
flower at different periods. The period of flowering 
seams to be unrelated to the age and extension of the 
brake, the thickness of the aerial stems, the fertility 
sad humidity of the soil, exposure to sun, or climate 
of locality. From incomplete chronological records, 
the author. assumes that the species PAylloatuaMye 
Henonis flowers at intervals of 120 (occasionally 60) 
years. Other ies of bamboo show a similar 
order of periodicity. From oonsideration of the 
vegetative propagation of the bamboo, carried out 
by means of terraneen organs, .it is 
that all members of one species originated vegetatively 
from one ancestor, and thus all individ of that 
oe would be -ontogenetically of the same age. 

is would explain the simultaneous flowering, which 
is seemingly independent of external conditions. 


each or EDGE ISLAND, SprrapeRGan.—oOne of 
the main objecta of the Cambri ponu ion which 
spent August last on Tide flan was to deter- 
mine the extent of the ice on that land, for little is 
known of the island and the interior has not been 
explored. In a lecture on Feb. 20 to the Royal 
Geographical Society, Mr. H. G. Watkins pointed 
out that the ice-covered area is horse-shoe in shape, 
surrounding the central unglaciated valley which 
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lies in the south-west, at the head of Deevie Bay. 
On the south-east the ice-cap meets the sea in the 
well-known King John Glacier, which is an ioe cliff 
more than twenty miles in length. On the south, 
and probably on the east, glaciers also reach the sea, 
but on the west and north no glaciers reach the coast. 
The scarcely known east coast was, however, not 
explored by the expedition on account of bad weather 
and lack of time. The ioe-cap consists of large 
rounded domes, each about 1560 ft. m height, on 
which, in summer, there was the usual absence of 
snow. All the glaciers which do not reach the sea 
are retreating except one near the northern hmit of 
the ive-cap; this ig temporarily advanci The 
bad weather prevented much Survey being done by 
the expedition except on Deevie Bay and in the 
north-west of the island. It was even impossible 
to fix the position of Cape Heuglin in the north-east, 
the exact position of which is doubtful. The work 
that has been done is linked with the accurate work 
of the Russian Arc of Meridian expedition of 1899-1901 
on the west and north coasts. ` 


Inpmuan Fosaa Burpag.— The fourth, and con- 
cluding, memoir of volume 8 of thè Geological Survey 
of India contains Dr. Pilgrim’s account of the fossil 
Buidm. The wealth of the fauna is shown by the 
description of more than thirty new ies distri- 
buted over many genera, seven of which are desoribed 
for the first time. After an lanatory introduction, 
the memoir is devoted to a detailed account of the 
material, which is well illustrated by twenty plates. 


Enauiso EocmwEz MorruscA.—The English Eocene 
Mollusca have long stood in need of revision under 
the light of modern researches and knowledge. This 
is now being undertaken by Mr. A. G. Wrigley, whose 
second comprising the Fusinide has just 
appeared (i : Mala. Soc. Lond., vol. 17). A careful 
and oritical systematic d of the genera and 


pagar Ai Wii Bonu y clear line drawings by 
e author himself of the more important of . 
- Grabau's hypothesis that the in the sculpture 


of & single gastropod shell as it develops from ite 
protoconch to maturity indicate the history of the 
stock to which it belongs, comes in for severe castiga- 
tion, and the author remarks that unfortunately 
Grabau's ‘ancestral’ forms are all too frequently 
preceded by their theoretical descendants. 


Urrarn Crrracsous CHPHALOPODS.—J. B. Reeside, 
jun. (U.S. Geol. Surv. Prof. Paper, 150B ; 1927) gives 
& history of the views which have been held as to 
whether Scaphites is a natural or a polyphyletic 

. Nine generic divisions have been proposed for 
hit, of which the author accepts four as valid, 
namely, Scaphites (restricted), Deamoscaphites, Dis- 
coscaphites, and Acanthoscaphites, referred to the 
families Stepheoceratids, Desmocerstidæ, and Cosmo- 
ceratids respectively. A catalogue is given of all the 
specific names whish have bean applied to Soaphites, 
and the work concludes with a table showing the 
stratigraphioal distribution of the species from the. 
Upper Gault to the Meestrichtian. In another memoir, 
the same author (ibid., Prof. Paper, 150A; 1927) 
gives an account of the cephalopods from the lower 
pert of the Cody Shale, Oregon ; he Nd md & zone 
ound in the Niobrara formation of the t Plains, 
and considers that same of the species present strongly 
ai the correlation of the Niobrara formation 
ith the Euro Coniacian (Emscherian). Reeside 
(sbid., Prof. Paper, 151; 1927) also describes and 
the cephalopods of the Eagle Sandstone, in 
ich the principal genera represented are Baculites, 
Scaphites, Placa tiesraa, and Peroniceras. 
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FrnucrUATIONB oF THA LEVEL oF THE CASPIAN 
SEA.—Prof. A. V. Voznesensky, who studied this 
roblern on the spot very thoroughly, gives in Priroda 
(No. 10, 1927) a. brief summary of his observations. 
o latter are based mainly, so far as ancient fluctua- 
tions are concerned, on the historical evidence, 
particularly with regard to & large building, & karavan- 
serai, in the Baku bay. The building was erected 
in about 1185 A.D., of course on dry land, on a 
amall hillock. In the interval from 1185 until the 
beginning of the eighteenth century, the building is 
not mentioned in any documents; this is under- 
standable, since ueo existe trustworthy historical 
evidence that in 1306 Baku wae flooded by the sea, 
which reached a mark about 16 metres above the 
level of 1135. From the fifteenth and sixteenth 
centuries there are historical records of the sea 
receding again, and about 1728 the top of the 
karevanserai appeared from the water. Towards the 
middle of the eighteenth century the level of the sea 
rose again almost to the level of the fourteenth 
oen ; since then a series of smaller fluctuations 
has followed, but on the whole the waters have receded, 
and in 1925 even the foundations of the building 
became visible. The reason for these fluctuations is 
ly in the climatic variations (Bruckner’s periods), 
ut mainly in the seismic disturbances. The practical 
importance of the fluctuations is obviously great, 
since even a sinall lowering of the level affects naviga- 
tion and fisheries in the whole of the Caspian Sea, 
and this makes a detailed svudy of the problem 
highly necessary. A survey was carried out on the 
Apsheron peninsula in 1911-12 by the Seismic 
Commission of the Russian Academy of Sciences, 
and it is to be ho that another will be undertaken 
shortly which should give valuable data on the 
problem. 


Quazrz RusoNATORS.—The use of quarts resonators 
as standards for measuring frequency, and also for 
stabilising the frequency of radio circuits in connexion 
with radio communication, is rapidly extending. Prof. 
Cady, of the Wesleyan University, Connecticut, made 
very valuable researches on the piezo-electric be- 
haviour of small plates of crystalline quartz in 1922. 
In 1928, Dr. D. W. Dye pointed out that there 
appeared to be a field of aalan for quartz vibra- 
tors as frequency standards and as frequency stab- 
ilisera. Since then, progress has been very rapid. In 
a read to the Faeton of Electrical Engineers 
on . 7, by G. W. N. Cobbold and A. E. Underdown, 
many practical developments carried out by them 
at the Army laboratory at Woolwich are described. 
They show that there is & very simple relationship 
between the dimensions of the quarts oscillator and 
the frequency produced. The int out that the 
frequency is very little affected y the temperature 
of the quartz. The temperature coefficients found 
experimentally were less than ten parts in a million 
per degree F eit. The other standards used for 
the determination of radio frequency are an oscillatory 
electric circuit consisting of an inductance associated 
with & capacity or an elmvar tuning fork. The latter, 
when associated with a multi-vibrator, can be made 
to provide a series of standard pointa in the band of 
frequencies used in radio work. The materials used 
in the construction of the electro-magnetic standard 
do not retain their ence in the way that 
elinvar and quartz do, and their. temperature co- 
efficients are higher. The authors consider that for 
national and international standards of the highest 
quality the fork is the best. There is, however, a 
wide field for quarts resonators as secondary stan- 
dards, especially in short-wave radio praris In 
this case the frequencies are enormously high m com- 
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parison with the frequency of a tuning fork. The 
authors describe & orystal multi-vibrator which gives 
a series of frequencies from 2000 to 15,000 kilocycles 
second, that is, from 150 to 20 metres in wave-, 

in multiples of 1000 kilocycles per second. 


QGromereioaL Oprics.—In his presidential address 
to the Noms Society in February (Transactions of the 
Optical Society, vol. 28, Pt. 5) Mr. T. Smith dealt with 
the futulity of the present methods of ing geo- 
metrical optice. e well-known diagram of rays 
incident on one of the principal planes of an optical 
system and emerging from the other principal plane 
he characterises as “elegant” but “ trivial,’ and 
“ moonsistent with the known properties of light." 
As & basis for a more acourate and real geometrical 
treatanent of the subject, he shows that when a ray 
of light travelling in air falls on the surface of a sphere 
and is refracted, a straight line drawn through the 
centre of the sphere to cut both rays cuts them in 
conjugate pomts, and that if the triangle formed by 
the rays and the radius be about the centre 
of the sphere, the ends of the radial line describe 
concentric arcs which are object and image with 
constant magnification. From this he shows that the 
surfaces of constant magnification for either a single 
refracting surface or for a lens can be easily and 
accurately drawn. It is to be hoped that these 
methods will soon find their way mto elementary 
text-books. 


SLAG, Coxm BREEZE, AND ÜLINKER a8 AGGREGATES. 
—The Building Research Station of the Department of 
Scientific and Industrial Research is carrying out work 
to determine the cause of failures occurring with con- 
orete made from materials such as furnace clinker, and 
in Special Report No. 10 (London: H.M. Stationery 
Office) F. M. Lea and F. L. Brady summarise 
present knowledge on this subject. The composition 





of acid and basic , breezes, clinkers and cementing 
agents is disc and the factors affecting the 
suitability of these materials for various uses are 


considered. forms a good concrete provided that 
it is not very acid or strongly basic, but coke-breeze- 
concrete is apt to be mechanically weak and is there- 
fore only suitable for inside walls. This is due to the 
fact that coke-breeze is often contaminated with coal 
or may have & high sulphur content, in which case 
weathering causes oxidation of the calcium and iron 
sulphides to the sulphates with increase of volume. 
Clinker suffera from the same disadvantages and 
usually fails on account of the presences of unburnt 
coal. The methods of utilisation of these materials 
are discussed, and it is concluded that slag concrete 
can be made having a strength at least as great as that 
of gravel concrete. Clinker concrete is not so strong, 
but is better than that made from breeze. The report 
includes a bibliography of the more important papers 
on the subject. 


Taw Satcora-our Erract.—The influence of elec- 
trolytes on the solubility of m-creeol in ‘water has 
been studied by J. 8. Carter and R. K. Hardy, who 
have described their work in the Jan issue of the 
Journal of the Chemical Sooiety. The solubility s of a 
non-electrolyte in & solution of & salt of concentration 
o is known in many cases to be represented by the 
equation #=8,e%* where s is the solubility in the 
pure solvent and k is a constant which is a measure 
of the salting-out effect. This law has been verified 
for the effect of sodium and magnesium chlorides 
and sulphates upon m-oreeol solutions, but does not 
hold if the free acids are used. The sulphate ion is 
much more efficient for salting-out than the chloride 
ion, and the solubility of m-cresol is lowered more by 
salts than by the corresponding acids. 


I 
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The Russian Academy of Sciences and its Institutions. 


"| RE Russian Academy of Sorences, representing 

as it does the highest seat of learning in all its 
branches in the State, consists of a | number of 
affihated institutions, and a survey of them, recently 
published by the Academy,’ is of wide interest to all 
men of science. The interest is not affected by the 
fact that the survey has been prepared for a specific 
purpose, namely, for the occasion of the tenth 
annivorsary of the Soviet government, with the view 
of showing the world the effect that the Revolution 
has had on Russian aoience. The volume consists 
of a series of chapters dealing with each institution 
separately, and we will follow this arrangement. 
Each chapter concludes with a bibliography of papers 
and books dealing with the particular matitution, 
and with a list of scientific and technical staff. 

The Library of the Academy was founded by 
Peter the Great, who brought a number of foreign 
books home from his travels. At flret it functioned 
as & publio library, but with the foundation in 1812 
of & special Public Library in St. Petersburg ıt was 
transformed into a purely academic library. In 1024 
a new building was completed for the Ubur, with 
a floor space of 12,500 sq. metres. The number of 
titles of books and manuscripts in the lbrary is 
more than three millions; the staff numbers 170. 

The Steklov Physico- Mathematical Instuute developed 
from the first Russian scientific laboratory, apparatus 
for which was actually uired by Peter the Great 
before the Academy was founded. At first ıt was 
called the Physical Laboratory, and amongst its 
directors have been E. Lentz, B. 8. Jacoby, O. D. 
Chwolaon, B. B. Galitxine. The last-named started 
highly important work on semmnology, and it is due 
to him that the Russian seismological service was 
developed, but during the civil wer and the Revolu- 
tron it was almost wholly destroyed, and only now 
are ateps being taken to re-establish it. The Physical 
Laboratory during that time also practically ceased 
to function. In 1921 the mathematical cabinet was 
founded under the directorship of V. A. Steklov, and 
in the same year ıt was united with the Physical 
Laboratory to form the present Phyaico-Mathematioal 
Institute, which was named after V. A. Steklov when 
the latter died in 1926. At present the institute 
consists of three departments: mathematical, physi- 
cal, and seismic ; the present director is A. F. dà é 

Tho Chemical Institute developed from the chemical 
laboratory founded in 1748 by Lomonosov, one of 
the first Russian chemists, and such well-known 
chemists as Frizsche, Zinin, Butlerov, and others 
have worked in it. In 1924 the laboratory was 
transformed into the Chemical Institute with two 
departments: general and organic chemistry, high 
pressures and high temperatures. In connexion with 
the Institute are working some of the institutes of 
the Commussion for the Study of Natural Resources 
(eee below). The department of general chemistry 
under N. 8. Kurnakov is working at present mainly 
on problems of physico-chemical analysis, pure and 
as oppia to the study of ores and minerals. The 
seoond department, under V. N. aud is studying 
the action of high pressures and temperatures on 
chemical compounds. 

Ths Dokuichacy Sou Instuute began ita activities in 
1881 as sn independent public committee under 
V. V. Dokutehaev and later under K. D. Glinke, 
who has recently died (v. NATURE, Dec. 17. 1927, p. 
887). Smoe 1918 it has been inoorporsted into the 


* Setentific InstltuDona of the Academy of Bewnces, U.S.8.R. 
Leningrad, 19027. Pp. 160417 plates, 
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Academy, and at present it conmsts of & soil museum, 
department of soil cartography, department of soil 
Surveys, and & de ment tor the study of the 
dynamics of soil formation. 

The Physiological Inatitule was founded in 1889 
as a laboratory, and 1s at present under the director- 
ship of I. P. Pavlov; ite work 18 mainly on the problems 
of reflexes, and the physiology of brain generally. 

The Yafetic Institute is one of the recently foundod 
(1921) branches of the Academy, and its work consists 
in researoh on Yafetio | of the original 
populeuen of Europe. The direotor of the Institute 
ig N. J. Marr. 

The Laboratory of Biochemistry and Plant Physiology 
has been in existence since 1880. Its present director 
13 B. P. Kostyoehev, and the work is mainly con- 
centrated on biochemistry of fermentation, photo- 
syothesis, fixation of atmospheric nitrogen, and 
mineral nutrition of planta. 

The Special ogical Laboratory, founded by 
A. O. Kovalevaky in 1893, was considerably enlarged 
in 1821 under the directorship of N. V. Nasonov, and 
is working on different branches of morphology and 
expe nen zoology: 

he Geological Museum was originally a part of 
the Kunstkamcra founded by Peter the Great. In 
1913 funds were obtained for’a large new building, 
but the War prevented its ereotion, and it was not 
untal 1922 that the Museum obtained new preiniser 
for development. At present only some of the 
galleries are open to the public, but scientific work 
18 being carried out in all directions, under the 
directorship of F. J. Levinson-Lesaing. 

The Mineralogical Museum originated in the same 
way as the Geological Museum. It has now six 
exhibition galleries and scientific laboratories guided 
by A. E. Fersman. During the last ten years numer- 
ous expeditions have been organised by the Museum 
for Studying mineral reeources of outlying parts of 
Russia. 

Tho Botanical Museum was also founded by Peter 
the Great. There are no exhibition galleries, the 
Museum consisting entirely of herbaria, occupying 
twelve halla. Researoh work 18 being oconduoted 
maunly in the Caucasus, Siberia, and Northern Russia. 
The present director is I. P. Borodin. 

The Zoological Museum has existed since 1832 as 
a T institution, and consists of public galleries 
and scientific departments, under the directorship 
of A. A. Birula. The scientific staff includes 35 
workers. Expeditions for the zoological survey of 
varous of Russia are being o ised more 
extensively than in the past, and oolleotions from the 
Palearotio region are enormous in size. There are. 
however, difficulties in publishing the results of 
scientific work.  Exlubition galleries occupy two 


l halls. 

pores House 18 a museum for preserving all relics 
connected with the great national poet, for scientific 
regearch on Pushkin, and on the history of Russian 
literature generally. It has & remarkable collection 
of manuscripts, a Dny and public museum. The 
present director is 8. F. Platonov. 

The Museum of Anthropology and Ethnography 
again develo 88 B of the Kunstkamera. It 
represents the central place for all research on 
anthropological and ethno, hical problema, and 
consists of laboratories and public galleries, under 
the directorship of E. F. Karsky. 

The Asiatic Museum 1s rather & library than a 
museum, since all ethnographical objects have been 
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transferred to the oorresponding museum, and the 
main aim of the Asiatic Museum is collecting and 
studying literature, both pied and manuscript, 
on oriental problems; 16 probably the richest 
collection in the world on oriental studies. The 
Museum is under the directorship of 8. F. Oldenburg. 

The Museum of P. was founded in 1925 
and has ag ita aim a representation of systems 
of writing, from the ancient-inscriptions on monu- 
menta to the present-day printing technique. The 
Museum is still in course of o igation. 

The Commision for the St of Natural Resources 
waa founded in 1915 on the initiative of its present 
president, V. L Vernadaky, with the view of studying 

' gystematically the natural resources of Russia. The 
main directions of work are defined as: unification 
and consolidation of local work on the study of 
natural resources; independent field research ; 
description of separate regions from the point of view 
of their resources ; research in the practical utilisa- 
tion of natural resources. In accord with ite diversity 
of functions, the Commission has a number of working 
branches, aa follow: Institute of Physioo-Chemi 
Analyms, working on analyses of salt deposits in the 

ian See, metallic ores, etc.; Institute for the 
Study of Platinum and other Noble Metals, studying 
methods of analysis of platinum ores and the extrao- 
tion of the metal from them; Section of Non-Metallio 
Minerals and Gems, which has published a series of 
mon: hs on asbestos, sulphur, eto., as well as on 
ate and valuable stones ; tion of Stone Building 
ateriala, which is studying building materials from 
the point of view of ther distribution in Russia, and 
from the technical aspect as well; the Sapropelite 
Committee, which is engaged in studying lake depoeite 
and their utilisation; the Gaseous Section, which 
studies natural gases, mainly from the point of view of 
the presence in them of helrum for aviation’ purposes ; 
the Bestion of Energetics is preparing & ister of 
natural power resources, inly of water, but also 
of wind and tides ; the ie ahaa section is mainly 
in research on problems of economic - 

y; the Bureau aL. Genetica studied at 
e E of heredity in man, but at present it is 
engaged in work on heredity in wheat, domestic 
animals, eto.; Section for the Study of Living 
Substance, under V. L Vernadsky, is engaged on 
problems of the influence of organio matter on geo- 


chemical processes ; the Moscow section of the Com- 
mission has also several laboratoriee—for genetics, 
sppied zoology, eto. 

hs Commission for the Study of Nationalities 
occupying Russia is studying the population, pre- 
paring maps, studying habits of various national 
groupe, their ocoupations, eto. 

Ths Commission for Soteuiflo Hapediiions is in- 
tended to correlate expeditions sent out by various 
institutions of the Academy. The number of 
expeditions has increased greatly during recent years, 
and for the last ten years (1917-1927) their number 
exceeded two hun : 

The Special Commitiee for the Study of Allied and 
Autonomous Republics was founded in 1926 in order 
to direct and oo-ordinate surveys o i by the 
Academy at the request of republics. The committee 


ig organing oe into Kazakstan (Kirghiz 
steppes), desert, Armenia, and other 


parta. 

Ths Commission for the of the Yakut 46 
was formed at the request of the said republic for 
& oomprehensive survey of ite natural resources. 
The work is caloulated to take five and 
preliminary results have already been published. 

The Commission for Soienoe and Scientific Workers 
is preparing of all scientific workers in 
Russia, which it is intended to publish arly. 

The Polar Commission waa founded in 1914 for 
oo-ordinstion of work in polar countries done by 
different bodies. Itsa-activities have developed only 
since 1923, and in 1925 an expedition to Novaya 
Zemlya was organised. 

The Historico hioa! Commission is deali 
with the publication of historical documents an 
manuscripts on nationalities of Russia. 

deiecti] Cee gerne since ee 
and is preparing materi or & diction of t 
Russian language, which is bein publihed. ^ ‘ 

The publications of the Academy and its institu- 
tions are produced in the Academy's printing office. 
Its pabishing activities suffered much during the 

ears of revolution, and at present the -War level 
1s still not reached. Publicatians are distributed by 
the Academy book-store and the Bureau for Inter- 
national Exo Interruption of exchanges was 
severely felt by the Academy, but at present ex- 
changes are approaching normal. 


The Glacial Retreat from Central and Southern Ireland. 
U- By Prof. J. K. CHABLESWORTH. 


[HE newer dri of Ireland is bounded on the south 
by a broad and well-developed kettle-moraine 
— the ' South Irish End-moraine '—which runs from 
the vicinity of Wexford round the northern flanks of 
the Dublin hills and by way of Baltinglass, Bennetta- 
bridge, Cahir, Tipperary, Charleville, and Newcastle 
West to the mouth of the Shannon, a distance of 
310 mules from coast to coast. . 
Contemporaneous with this stage of the Ivernian 
ice and the Irish Sea ice were the independent ice- 
centres in the Kerry and Wicklow Hills, the Comeraghs, 
~ Galtees, Knockmealdown, and other mountain clusters 
ofthesouth. Their extent is likewise indicated by well- 
marked outer moraines, and corresponds to a snow-line 
on northern and eastern alopes of about 1000 feet and 
on other slopes of ea, twice that altitude. 
The Irish glacial fauna is restricted, with but few 
exceptions, to the region outside these moraines. 
The ice recession from the Dublin and Wicklow Hills 


1 Bubstanos of a communication read before the Geological Society 
on Jan. 25. 
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is clearly shown by moraines and marginal pue i 
features. These prove a pivoting of the ice on the 
northern slopes of the immediately south of 
Dubhn, and the sweeping of the 10e-fronta to edst and 
west, at successive stages of the retreat, in & series of 
curves which swing out of each other tangentially and 
northwards. 

The diaeolution of the Ivernian ice-sheet caused the 
emergence of the higher hills, such as the Castlecomer 
Plateau, the Slieve Bloom, and Keeper Hills, and the 
formation of large lobes protruded southwards down 
the intervening valleys. e moraines of the Barrow, 
Nore, Suir, Shannon, and other lóbes are iflcently 
og DEAE making possible the correlation from lobe 
to lobe and the delineation of the successive positions 
of the ice in across the country from coast to 
coast. The festooning of the moraines in the southern 
part of the country is governed by the relief, while 
thar sinuous form in the northern region is to be 
ascribed to the break-up of the ice-sheet into separate 
lobes, flowing on ro y parallel lines. 
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The ice-sheet in 1ta recession over southern Ireland 
remained pivoted on the Dublin hills, and retreated 
over ever-widening strips of country as the 10e-front 
is followed westwards; a withdrawal of 65 miles in 
the west is represented south of Dublin by but a few 
hundred yards. 

The ice retreating over the Central Plain was dis- 
sected into three perfectly distinct lobes, which centred 
upon the mountains of Bon , Leitrim, and Galway 
respectively. Their stages of recession are indicated 
by countless moraines, the ‘ eskers’ of Irish glacial 
literature True osar occur subordinately, transversely 
within, and as integral parta of, the kettle-moraines. 





University and Educational Intelligence. 


CamBRipcz.—The Royal Society and the Royal 
Geographical Society jointly have given to the Polar 
Research Institute a sum of money of about £200 
arising from the sale of the reproduction of The South 
Polar Times, published after the return of Captain 
Soott's firat expedition. Lady Walston has offered to 
the University & sum of £3000 to endow a studentship 
in classical archmology, to be called the Walston 
Studentship, in memory of her husband, &ir Charles 


Walston. e purpose 18 to facilitate visits to Greek 
lands for young uates of either sex studying 
&rcheol and architeoture. 


Miss 8. M. Manton, Qirton College, has been 
Appointed University demonstrator in comparative 
anatomy. Mr. E. P. Weller has been appointed Uni- 
veraity lecturer m estate management, and Mr. L. F. 
Newman, St. Catherine's College, University demon- 
abrator in methods of agricultural analysis. Mr. G. F. 
Hickson, Clare College, has been appointed secretary 
of the Board of Extra-Mural Studies. 

Grants have been made from the Worta Fund to 
Mr. J. A. Steers, St. Catherine’s College, towards his 
expenses on the British Association expedition to the 
Great Barrier Reef of Australia and to Mr. H. Gilbert 
Carter, Trinity College, towards the expenses of 
a botanical survey of the Island of Madeira. Dr. G. 
Shearer, Clare College, has been nominated to use the 
University's table at the zoological station at Naples 
during the coming vacation. 

The throwing open of practically all scholarships, 
studentships, and prizes to women students has led to 
the Ae ee which the Council of the Senate is i 
to tha niversity, with the consent of the councils o 
Girton and Newnham Colleges, that the separate 
Harkness scholarships in geology for men and women 
shall be united into a single scholarship. The new 
scholarship will have an endowment of nearly £190 
& year. 

The Annual Report of the Appointments Board 
shows & marked increase in the number of appoint- 
ments secured. The steady growth of graduate 
employment ın industry in Great Britain ia a marked 
feature in the year's work. 


LowpoN.— The following doctorates have been 
conferred : D.8c. in Chemistry on Mr. E. A. Fisher 
' (Rothamsted Experimental Station) for a thesis 
entitled ‘‘ A Study of Some Moisture Relations and 
Some Other Physioal Properties of Soil, Clay, Wool, 
Cereal Products, and Some Other Colloidal Materials," 
and on Mr. D. H. Peacock for a thess entitled ** The 
Reactivity of Halogen Compounds and Other Papers,” 
together with fifteen submdiary contributions; D.8c. 
(Engineering) on Mr. H. J. Gough, for a thesis entitled 
“The Manner, Causes, and aracteristics of the 
Failure of Metals under Static and Repeated Stresses,” 
together with nine subsidiary contributions. 

A course of three free public lectures on X-rays 
will be given at the Imperial College of Science and 
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Technology by Prof. K. M. G. Siegbahn, of Upsala, 
at 6.30, on Mar. 20, 21, and 22. "Ko tickete will be 
required. 

Oxrorp.—The Report of the Curators of the 
Bodloian Library, presented to Convocation on Mar. 13. 
contains & matter of special interest to scientific men, 
namely, the record of the faot that early in the past 
year the Radoliffe Science Library became a depart- 
ment of the Bodleian. This new development may 
be regretted on historical and sentimental grounds ; 
but, as the Report points out, the change 18 certain 
to lead to increased efficiency, both in the supply of 
scientifle books and periodicals, and in the facilities 
offered to readers. A strong soientiflo advisory 
committee has been appointed to assist the Bodleian 
Curators in matters pertaining to the Library. The 
neooesary work of reorganisation has been begun, 
but time and persistent effort will be required for ita 
completion. 


UwbER the will of the late Mrs. Emma Grace 
Marryat, who was interested in Messrs. Caird (Dundee), 
Ltd., jute manufacturers, of Dundee, a sum of £200,000 
i8 to be set aside for the foundation of travolling 
scholarships ın engineering, electricity, aeronautics, 
and music, to be known as Sir James Caird Travelling 
Scholarships. eligible to natives of Scotland only. 

Tus spang moeting of the Geographical Association 
is to be held at Oxford on Apml 13-16. The pro- 
ublie lecture on April 14 by 





will include a 


the Right Hon. Sir Halford Mackinder on “ The 
British Em ire in Relation to the Geography of x 
H. D. 


World,” a lecture on April 16 by Colone 
Ryder on “Surveys from Air Photographs,” and a 
discussion on the same day, opened by Dr. L. Dudley 
Stamp, on “ Practical Ste in Regional Survey 
Work and Local Studies.” The address of the 
Association is 11 Marine Terrace, Aberystwyth. 

Tre following appomtments have recently been 
made by the British Research Association for the 
Woollen and Worsted Industries, Torridon, Heading- 
ley, Leeds: Mr. J. A. Fraser Roberts, senior agaigtant 
at the Animal Breeding Research pee ie pte of the 
University of Edinburgh, to be h of the Biology 
Department; Mr. Norman Tunstall, senior physicist 
at the princi of Yu ges University College of 


Wales, Aberystwith, to Benior phymolat of the 
Physics De ment; and Mr. Claude Rimington, 
research olar, Bio-Chemical Laboratory of the 


University of Cambridge, to be bio-chemist to the 
Association. 

Tue sixteenth annual dinner of the Finsbury 
Technical College Old Students’ Association wes held 
on Mar. 2, when the chair was occupied by Mr. F. H. 
Carr, premdent of the Association. Prof. H. E. Arm- 
strong, in proposing the toast of “ The Association," 
said that Finsbury was the Technical College which 
Prof. Ayrton and he had started, to carry out the 
scheme of the City Guilds of London Institute; the 
eurneulum was arranged at the beginning to provide 
the chemist with some understanding of engineering, 
and the engineer with some understanding of chem- 
istry. The chemical engineer as produced to-day 18 
neither chemist nor engineer; engineering should be 
left to the engineer. Finsbury decided at its outset 
never to touch Science and Art Department or other 
external examunütions, whereas now everywhere 
examinations are the order of the day. The chairman 
in reply referred to Prof. Armstrong as the ‘ father’ of 
Finsbury, who had throughout his life striven for the 
things which are so important. namely, first pmn- 
erples. Though the College has ceased to exist, its old 
students should continue to meet and to do what they 
could to further the principles for which ıt stood. 
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Calendar of Customs and Festivals. 


March 18. 

Br. Cyri.—He succeeded Maximus as Patriarch of 
Jerusalem about 351 B.o. The most eroi d 
event of his patriarchate in its effect on the chure 
was the accession of Julian the Apostate to the 
Imperial throne in 361. At the tame of his apostasy 
some ten years earlier, he had ‘‘ washed off the laver " 
of baptism by a self-immersion in bulls blood. 
His last attack on Christianity was an attempt 
to rebuild the Temple and revive the Levitican 
sacrifices, a cause of great rejoicing to the Jews. The 
undertaking was brought to a stand by “ fearful balls 
of flre breaking out near the foundations, which 
scorched the workmen.” Then followed an earth- 
quake, & whirlwind, fire from Heaven, a luminous 
cross 1n the air, and marks of crosses on the garments 
of the Jews. 


Sr. TerRiOoUs, BISHOP OF LANGRES, A.D. 572.—An 
incident durmg his ministration serves to illustrate 
the use of the Bible as a means of divination in the 
Christian church. Chramn, rebel son .of Clothaire, 
wishing to be informed of the future, three books—the 
Prophets, the Gospels, and the Epistles—were placed 
on the altar in the church of 8t. John, Dijon, while 
the clergy and Chramn prayed. Each book was then 


opened. The unfavourable omens maa oy ane 
upon which Chramn lighted were led 
by his defeat and death. 


SuEELAH'8 Day, m Ireland, when the shamrock 
should be worn aa on St. Patrick's Day. Tradition 
18 uncertam who Sheelah was; but popularly she was 
connected with St. Patrick, either as wife or mother. 
Tt is interesting that tradition should associate closely 
a festival ın honour of a female with that of the 
gaint, just as the festival of his mother follows 
immediately on St. David's Day. In Celtic religion a 
female deity was usually associated with a male deity, 
by whom she often came to be, more or less, superseded. 


Mrp-Lgxr.—The fourth Sunday in Lent, being the 
middle period of the fast (Mi-Cardéme), is still cele- 
brated on the Continent by prooessrons and rejoirouigs 
similar to thoee of Carnival. Some traces of the 
celebration represented in. Mi-Caréme also survived in 
Great Britan. At Bury, Lancs. this Sunday was 
known as Simnel Sunday, from the fact that people 
assembled in large numbers in the town and ate 
simnel cakes, and a general merry-making prevailed, 

. usually with no little disorder, notwithstanding the 
day. The name of these cakes has been traced to 
the thirteenth century. It wa» usual for them to be 
bias ped with a figure of the Virgin or of Christ. 

Other names for this day are " Mothering Bunday," 
“ Mulled Ale," and " B Sunday." Mothering 
Sunday has been explained as the custom of visiting 
* Mother-Chureh " on this day and making a pre- 
sentation on the high altar, or of visiting parenta and 
making them a present of money, 8 trinket, or “ some 
nice eatable.” at these are mutilated survivals of 
a more significant observance 18 made clear when they 
are brought into relation with customs on Mid-Lent 
Sunday recorded elsewhere. In Seville, children 
appeared in the streeta, fantastically dressed, making 
an incessant din and crying “Saw down the ol 
woman." At'mıdnight, parties paraded the streets 
knocking at every door and repeating the same 
formula. Finally, the figure of an old woman repre- 
senting Mid-Lent was sawn in two. In Franconia the 
custom was known as “ the Expulsion of Death” An 
image of straw was suspended on a pole and carried 
about from village to village, where either ıt was 
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received with a feast for the bearers, or it was driven 
away. Sir James Frazer in ‘The Golden Bough” quotes 
a number of parallel observances, from which it is 
clear that the custom, which m England survived 
only as a merrymaking and feast, originally was a 
festival representing the death of winter, the figure 
in the end being burned or thrown into water; and 
the coming of spring, summer, or life, was repre- 
sented by & green bough or tree, similer to the green 
boughs of May Day. S his was carried ın procession 
after " Death" had been “carried out." 


March 19. 


Sr. LACLEAN OF CLONFERT, A.D. 622.—H birth was 
announced by an angel fifteen years before it took 
place, while just before the event milk from his 
mother’s breasts healed an old man of blindness. At 
his baptism no water was at hand; but Mohemath 
took the fingers of the babe and marked with them & 
cross on the earth and nay a fountain burst forth. 
A grain used as an emetic by the people of the country 
served as his diet without ill effect. This may bea 
reference to & form of trial by ordeal from which the 
saint wes exempt in virtue of his sanctity. During a 
murram, the red cow which had provided the samt 
with milk survived to the last; but when the babe 
was taken to it in his mother's arms, it revived, and 
ita milk being distributed among the other cows, th 
also revived. The life of this saint, ıt may be oux 
is based almost entirely on oral tradition. 





March 20. 

Sx. CUTHBERT, A.D. 687.—The great saint of 
northern England. A border legend relates that 
when, in acoordance with the practice of Celtic saints, 
he sang his vigils up to his neck in the waves and 
afterwards on the sands, two otters came out of 
the water and restored anunation to his frozen feet . 
by licking them while he prayed. For long he hved 
on the desert iland of Farme, which no one would 
visit because ıt was haunted by demons. The tame- 
neas of a 1e8 of aquatic birds found on this land 
only, and known as the ‘ Birds of 8t. Cuthbert,’ 13 
attributed to the fact that, taking them for his com- 
panions, he inspired them with a trust in man which 
their descendants have inherited. Certain little shells 
of the genus Entrochus are known as St. Cuthbert’s 
beads, and ıt is believed that he can be seen seatcd 
on a rock by night, using them as his anvil. 


Sr. WULFRAM OF LENS, A.D. 741.— Missionary to 
Friesland, where he laboured to suppress the n 
sacrificial rites. The victims wore solonted for sasrifice 
by the casting of lots among the children of the nobles. 

hey were then hung on a tree as an offering to Woden, 
or fastened to a post between the tides and left to 
drown as an offering to Ran, the sea goddesa, that 
she might not overflow the low-lying-land. 


March 21. 

Sr. Benspict, b. A D. 480, d 543.—The initiator of 
the famous rule of the Benedictine Order, of whom 
many muracles are relate. He was immune from the 
effecta of both fire and poison When thrown into a 
hot oven he was atill ramae at the end of twenty- 
four hours. A poisoned oup broke to pieces when he 
blessed ıt. 


March 23. 

ST Frnoar, about a.D. 450, fled to Cornwall to avoid 
his father's wrath While travelling, the saint and 
his party were received at night by a pious woman, 
who killed her cow for their food. 3t. Fingar took the 
akin and put the bones in it, whereupon the cow rose 
up whole and began to low. 


4 


; diabetes in later life; mo 
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Societies and Academies. 
LONDON. 


Linnean Society, Feb. 16.—E. Heron-Allen : On the 
further researches of Joseph Jackson Laster, F.R.S., 
F.L.8., upon the reproductive processes of Polystomeila 
orispa(lann.). At the tire when the late J. J. Lister's 
paper on the production of mucroepherio young by 
the conjugation of flagellsporea emanating from the 
megalospherie form of P. orwepa end other Foramuni- 
fera (read in 1804) was m process of pubhoation, he 
was engaged at Plymouth in further researches, as & 
result of which he was enabled to estabhsh the pro- 
duction of megalospheric young by vivipamty in the 
mnicrospheric form. He left a sucemct account of his 
work m MS., which was read by Mr. Heron-Allen.— 
M. A. C. Hinton: False killer-whales (Pseudorca 
crassidens) in the Dornoeh Firth. The school which 
entered the Dornoch Firth last October was a large 
one. Most of the whales were carefully measured, 
their stomach-contents examined, and parasites, in- 
ternal and external, collected; practically all the 
females were dissected for mformation as to b: ing. 
With the help of local labour the whales were fl " 
and the skeletons prepared and dispatched to the 
Natural History Museum. A full-grown bull and a 
large cow were sent entire to London, where plaster 


casts were made from them. Numerous dissections ' 


have bean made and 143 skeletons collected and 
cleaned.—Mra.L. Hunter: Aloyonaria of the Abrolhos 
Islands. There are twenty-four species, eight of which 
are new and nine of which are represented by new 
varieties. resentative of the order Aloyonacea 
predommate, the majority species of the Neph- 
thyide. The orders Stolontfera and Gorgonaces are 
represented, but Heliopora, usually abundant on other 
coral reefs of the Indian Ocean, ia absent. The creep- 


ie eae in the specimens of Xenia provides a 
ink between the orders Stolonifera and Vans 
B - 


The three ies of Eunephth pl 

tween tho a members af ths Alopantides and the 
tree-like forms of the Nephthyide. The spicules found 
on Sarcodictyon tropicals, the first species of the genus 
to be recorded in warm waters, are of remarkable 
interest, since it has incorporated m some way the 
&heious spicules of the tetractinellid sponge upon 
which the specimen is creeping. 


Royal Statistical Society, Fob. 21.—T. H. C. 
Stevenson: Vital statistics of wealth and poverty. 
The method employed in the ronently published Kapot 
of the Hogistrar-Ceneral on Ooeupational Mortality 
during 1921—23 is that of inferring social position from 
Occupation. By this means regard oan be paid to 
eee) seals 88 well as income, and the total 
occupied population can be included in the inquiry. 
Respiratory diseases, including phthisis, Increase ith. 
out interruption from a minimum in the highest to 
& maximum in the lowest social class. The process is 
reversed for diseases of the ua mins system, and for 
c ity from appendicitis 
increases without interruption from & minimum for 
the lowest to a maximum for the highest of the five 
social classes i ed. Mortahty from cancer 
is lowest in the highest, and highest in the lowest, 
section of society ; but this gradation applies to canoer 
of certain sites only, mortality from the remainder 
being much the same for all classes. The graded 
sitea, which are responsible for about alf the to 
deaths (in males, for whom alone the requisite 
ooeupational mformation is available), includes the 

per alimentary canal from mouth +o stomach in- 
clusive, the skm and the larynx. It would therefore 
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eppen that canoer of these artes is largely preventable, 
ough the factors determining ita differential incidence 
will bave first to be recognised. 


Institute of Metals, Mar. 7 (Annual General Meet- 
ing).—W. Roszenhain (Presidential Address). It has 
been found by study of the microstructure of alloys that 
there is a close correlation between microstructure and 
all or most of the physical properties. The micro- 
structure is the direct result of the mods of solidhfication 
of the alloy; and the most valuable diagram or chart 
which can be prepared for a series of alloys, therefore, 
is & chart showing the way in which they solidity 
and the changes which they und , m regard to 
structure, upon cooling after soli tion. AB an 
example of the need of t &oouraoy and com- 
pleteness in the study of bas diagrams, an account 
was given of the method of determining the ‘solid 
solubility lines’ of various alloy systems. Such 
determinations have not only furnished the explana- 
tion of the age-hardening of duralumin and other 
aluminium alloys, but form the foundation for a 
series of new and important alloys of copper and 
other metals. In some of these, notably the alloys 
of copper and beryllium recently developed in Ger- 
many, the age-hardening effects are very large. 
An alloy containing only a amall percentege of beryl- 
lum in copper oar have ita Brinell h ene raised 
from 80 to 410 by age-hardening, the tanmle strength 
in the latter condition being of the order of 90 tons 
per sq. inch. The production of high-strength copper 
alloys may prove to be of vital importenoe to the 
future of the non-ferrous industrieg.— 5. Beckinsale 
and H. Waterhouse: the deterioration of lead cable 
sheathing by cracking and ite prevention. The 
cause and prevention of the in ine failures 
sometimes found in lead cable sheathing are discussed. 
The situations in which cable sheathing haa failed 
by cracking indicate that the defect is & fatigue 

of failure produced by small alternating stresses. 

e addition of other metals to lead raises the fatigue 
limit and so moreases ite remmbanoe to this of 
failure. Amongst the alloys which have been found 
very effective are certain alloys oonteining 
oadmium.—Hzer Griffiths and F. H. Schofield: The 
thermal and electrical conductivity of some aluminium 
alloys and bronzes. Two ups of alloys were 
mnvestigated: (1) Those zh da alummium, with 
niokel, magnesium, iron, zino, eee, or silver 
as seoand or third oonstituents; (2) those rich in 
copper, with tin, zino, lead, manganese, or alummium. 
The aluminium alloys have a thermal conductivity 
of roughly 70 to 80 per cent. that of aluminium, 
whilst the bronzea range from one-flith to one-tenth 
of the value for cop In contrast with the pure 
metals, all give considerable increase of thermal con- 
duotivity with temperature. A minute amount of 
phosphorus in & bronze produces a marked lowering 
of the thermal conductivity. The lowering of the 
conductivity of copper due to an admixture of 10 per 
cent. of aluminium rs comparable with that due to 
the same amount of tm. Of the aluminium alloys 
tested, the 8 cent. copper and the 4-5 per oent. 
copper showed the highest conductivity (82 per cant. 
of that of pure aluminium). The lowest thermal oori- 
ductivity of the series was given by & 13 per cent. 
zine, 3 cent. alloy (conductavity =64 per 
cent. sinite hko uud of the thermal to the 
electrical conductivity in the range 80° to 300? C. 
obeys Lorens’s law with one or two exoeptions.— 
R. Chadwick: The constituwon of the alloys of 
magnesium and zinc. The metals form two inter- 
metallic compounds, Mns, Megan, and all four 
solid phases; Mg, MgZn, MgZn, and Zn, form 
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solid solutions. In analysing the alloys, the mag- 
nesium and sinc are precipitated separa’ 


tely as 
pyrophosphates from the solution of mixed chlorides. 


— Hugh O'Neill: Historical note on density one 
caused by the oold-working of metals. Priority for 
the observation that its density decreases when & 
metal is cold-worked is generally attributed to certain 
continental workers, notebly to Spring (1891). 
It appears that Berzelius (1844) may previoual UE 
noticed the effect, but it is certain that Charles 
of Manchester published & careful research n hon 
subject thirty years before the work of Spring was 
printed.—F. S. Grimston: Season-cracking of small- 
arms cartridge ` cases durmg manufacture. Until 
recently, burst cases have been attributed to inferior 
metal, but the defect can be reproduced by certain 
combinations of the tools used in the drawing opera- 
tuons. Season-cracking in the walls of the case take 
place during the interval between a drawing operation 
iad the subsequent annealmg under certain con- 
ditions. The conditions are: (a) The existence of 
differential streases in the case wall caused by tools 
of wrong design ; (b) storage of the unannealed cases 
in contact with sos contaminated with dilute 





sulphuric acid in the cleaning procesases.— 
F. Hargreaves: The ball hardness and the ocold- 
i of soft metals and eutectios. For soft 


metals and eutectics, the relation between diameter 
of impression and duration of loading is given by 
the equation d =ofs, where d =diameter of impreasion, 
t=xduration of loading, and s and c are variable 
factors. The temperature oe eo great 
importance. In all the cases the effect of 
work is to increase factor s, and it is suggested that 
in the case of pure metals it is a measure of the rate 
of spontaneous ann .—W. L. Kent: The be- 
haviour of metals and alloys during hot-forging. 
Small cylmdrical imens of pure metals and some 
braases were fo with a standard blow of 50 ft.-Ib. 
at. temperatures up to the melting-points, and the 
mechanism of hot-forging investigated by measure- 
menta of the degrees of uem produced and 
b of the Brinell hardness values so 
obtained It is concluded that although the forging 
test does not measure the malleability of a metal or 
alloy, it will indicate .the relative fo ihty at 
different temperatures, and also the lity for 
cracking to occur during the operation. When a 
metal is worked at elevated temperatures, it strain- 
hardens in much the same way &s at normal tem- 
, but not to the same extent.— W. A. Cowan: 
inute shrinkage cavities in some cast alloys of 
heterogeneous structure. i cavities in oertain 
PREI alloys are due to i accom- 
ying change in volume between liqui and solid 
Sli Sa of a relatively low d point component, 
where it last freezes after the b of the y has 
solidified at higher temperature. For exam ia some 
tin-base alloys, the main component of which is a 
solid solution of antimony in tin, which solidifies at 
287? ©., contain a smail amount of the eutectic 


mixture with lead; this solidifies at 188° C., pro- 
ducing minute i cavities. Similar alloys 
without any lead content ahow no cavities. 
(To be continued.) 
MANOHESTHB. 


Literary and Philosophical Society, Jan. 10.—B. B. 
Bancroft: On the notational resentation of the 
rib in Orthacea. A notation is described and 
arpaa to certain species and ‘genera of Orthacea, 
which are very important f in the Palsozoic 


rocks. It depends n the of rib branching, 
and has been defin a ahr eco 
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the dorsal valve. Certain longer ribe are determined 
88 primaries; branches of primaries are termed 
secondaries, and branches of secondaries are termed 
tertiary ribe. The valve is bilaterally symmetrical, 
ey thatthe ribbitw an be described; D 
one half of the valve only. All ribe Diis between 
their t ribs and the median line are termed 
internals, and ribe lying on the outer sides of their 
parenta are deecribed as externals. These are 
sented by appropriate signs. The riba derived 
from the fourth primary in 4 partioular shell would 
be described thus: . 

481, 405, 4&1, 4AT, 4A]. 

For descriptive p a rib and the entire system 
of branches depod from redi is called a sector, which 
may be of primary, secondary, tertiary, or higher 
order, and is denoted a Roman numaral or letter. 


The method lends Td to statistical and graphical 
representation. 





Paris. 


Academy of Sciences, Feb. 6.—Thoe 
nounced the death of H. A. Lorentz, foreign associate. 
—Gabriel Bertrand and L. Silberstein : e ordinary 
presence of barium, and Pee of strontium, in 
arable earth. Twenty of earth from argh 
Italy, Denmark, and erbia h have been proved to 
contain traces of barium. In certain cases speotro- 
scopic proof of strontium was also obtained.—E. 
Bataillon and Tchou Su: 


ident &n- 


and polyspermia in the egg of Bombyx mori.—. 
Nicoladsé: Contact between geometrical be- 
longing to & continuous —]&cques Chokhate : 
The convergence of m ical in aen 
infinite interval. Applications to the problem of 
momenta, and to the caloulus of probabilities.— Tibor 
Radó: Remarks on subharmonic functions.—J. A. 
Lappo-Danilevski: Algorithmic resolution of the 
pernan of Poinoaré for systems of linear differential 
IUe ions with arbitrary rational ooeffloiente.— Michel 
cherel; The rôle of lace's transformation in 


the in tion of a class of mixed problems of the 
hyperbolio , and the developments ın series of a 
le of itrary functions.—A. Kovanko: A gen- 


se ott di: of nearly periodic funotions.—Nikola Ob- 
rechkoff: The summation of certain divergent series. 
—Bernard Salomon: The, gyroscopic analogies of 
electricity : asynchronous gyroscopic apparatus and 
the application of the theory of the gyroscope to 
continuous movement or to al movement. 
—Kivellovitch : The problem of three bodies with 
successive collisions of one body with the other two. 
—Julien Pacotte : The Karupi vector-potential with 
five ocomponents.—A. Andant and E. Rousseau: The 
photelytio action on pure saocharoee of the total or 
radiations of the mercury aro. Various light 

filters were employed, removing different parte of the 
: the amount of reducing sugar formed was 

taken as @ measure of the photolytic action.—Svend 
Aage Schou and René Wurmser : e reducing power 


of glucose. The urpis nie stud one of glucose solu- . 


tions, maintained out of contact wi affords 
evidence of the production of & reactive form which 
may account for the reducing power of these solutions. 
—Jean Calvet: The action of h; orice acid upon 
extra-pure aluminium. The reaistance of y puri- 
fied aluminium to attack by dilute hy orice acid 
is only tempo: , since after immersion for a period 
of some days le metal is clearly attack the 
hydrogen produced growing ly for some time, 
and then becoming constant.—Ch. Courtot, Fayet, and 
Parant: Contmbution to the study of the indene 
haloh: .—L. Bert: The synthesis of benzene 
hydrocarbons by means of mixed organomagnesium 


reference to . 


Maturation, fertilisation, 


— 
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compounds The decomposition by water of 25 mixed 
organo esum compounds, 21 of which have been 
prepered for the firat time, constitutes a method of 
preparing benzene hydrocarbons which combines the 
advan of the method of Friedel and Crafts and 
that of Fittig and Tollens.—Marcel Godchot and Mlle. 
Cauquil: Molecular transposition in the oycloheptaene 
series. A reaction is described which transforms a& 
seven carbon ring into & six carbon ring.— Wahl and 
Féricean: New derivatives of igomdigotin.— Henri 
Moureu: The tautomerism of the a-diketonee. The 
two forms of methylbenzylglyoxal and their reciprocal 
transformation.—L. Malaprade: The oxidation of 
some polyhydric alcohols by periodio acid. Applica- 
tions. Glycol glycerol, erythrite, and mannite reduce 
periodic acid to 10dic acid at the ordinary temperature, 
and a method of determining these alcohols 18 given 
which is based on this reaction.—Joseph Péneau: The 
presence of facies with schist structure in the Devonian 
of the region of Chalonnes (Maine-et-Loire).—Pierre 
Pruvost: The logical resulta obtained from the 
test boring of fan -en-Bray.—A. Demay: The 
lower elements of the Cévenol tectonic complex.— 
Etienne Patte : The persistence of the genus ela 
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the wth of moulds the ketonio grouping 18 better 
utilised than the aldehyde function.—P. Bourcet and 
G. Dugue: The digttin of Nativelle. A specimen of 
digitun prepared by Nativelle bas been found to oon- 
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‘Arm and Ther Reversal.—A. N. Birkett and F. W. Lamb > Balanos ot 


Porman. 

Wilson: Responses to Hiechical Simulation of the Tectum Meten- 
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. New Statutes for the University of 
London. 


P second draft of the proposed Statutes for 
the University of London has bean published 
by the Commissioners appointed under the Uni- 
versity of London Act, 1926. This Aot directed 
that statutes for the University were to be made 
by the Commissioners "in general aocordance 
with the recommendations” contained in the 
Report of the Departmental Committee appointed 
by the President of the Board of Eduostion 
(Mr. Trevelyan) in 1024, “ subject to any modifica- 
tions which may appear to them to be expedient ” ; 
and the first draft implemented these recommenda- 
tions, gave in-one or two particulars, for ex- 
ample, two women’s colleges—the Royal Holloway 
College and Westfleld College—were added to the 
list of colleges accorded direct representation on 
the Senate, thus ensuring further representation 
of the special interests of women ; and the Principal 
of the University was made ez officio a member of 
the Senate. : 

Both, before and-after the publication of the 
first draft, voluminous representations were made 
to the Commissioners. One sybject on which 
representations were made, of special interest to 
readers of NATURE, is the recognition of research 
as an important activity of the University. The 
new draft Statutes provide for the recognition of 
research institutes as ‘Schools of the University ’ 
and divide the ' Schools’ into three categorics— 
(1) Incorporated Colleges, the title curiously given 
to the two colleges, University College and King’s 
College, which have ceased to be ' incorporated ' 
in the legal sense; (2) Colleges ; (3) Research 
Institutes. The division of the existing ' Bahools ' 
has been oarried out by the Commissioners in an 
amateurish way, for the category ‘Colleges’ as 
published includes some professional schools, and 
the category ‘Research Institutes’ includes in- 
stitutions such as the School of Pharmacy and the 
School of Oriental Studies, the chief work of which 
is instruction rather than research. 

The title of the body charged with the control 
of the finances of the University has been changed 
from ‘Council’—sa name possibly suggesting a 
body subordinate to a larger body—to ‘ Court,’ s 
more appropriate title for a body created ad hoc 
with powers both independent and concurrent. 

The most important change introduced by the 
second draft of the Statutes is the complete abro- 
gation of the direct representation of colleges on the 
Senate. Objection was taken to the principle of 
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college representation on the ground that a univer- 
sity is traditionally a self-governing guild, not a 
federation of colleges, and that the members of the 
supreme governing body m academic matters should 
not represent independent or quasi-independent in- 
atitutions. Huxley gave his views on this question 
to the Gresham Commissioners in 1892 with his 
accustomed. clearness. ‘ Unify without fettering ” 
expressed his ideal of the relation of university to 
college. He advised against giving the professor- 
iate a preponderant representation on the Senate 
and said he would certainly object to any system 
“ by which institutions whether oalled colleges or 
by any other names got the whip hand of the 
University." He would not “sumber " the Senate 
with representatives of the collegea—referring no 
doubt especially to lay representatives. 

This view has been accepted, on re-consideration, 
by the present Commissioners. The alternative 
adopted is the appointment of the heads of the 
nine named colleges, together with two deans of 
medical schools to be selected, as official members 
of the Senate. Even those who objected on 
principle to college representation recognised that 
the heads of colleges, by reason of their wide 
knowledge and experience, were most eligible on 
personal grounds for membership of the Senate. 
Apparently it was not possible to avoid giving 
permanent seats to the heads of the selected 
oollegee—& method which has disadvantages in 
& democratically constituted governing body— 
though in the case of the medical schools a system 
of selection has been adopted. 

In addition to the Chairman of Convocation, who 
is & member ez officio, the representation on the 
Senate of the graduates in Convocation has been 
increased by one member (from 16 to 17), who is 
allocated to science; and similarly an additional 
representative has been accorded to the Faculty of 
Medicine, composed of teachers (an increase from 
two to three), the effect being to increase the number 
of Faculty representatives also from 16 to 17. Past 
controversies, as well as the relative importance 
of scientific and medical interests in the Uni- 
versity, justify this change. The total member- 
ship of the Senate as re-constituted will be 52 (or 
possibly 53). 

The appointment and dismissal of members of 
the financial and administrative staff of the 
University is, by a new draft Statute, to reat with 
the Senate, except as to the Principal, who is to 
be appointed by the Senate with the concurrence 
of the Court. This is a new and surprising pro- 
vision, its effect apparently being to prevent the | 
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Court appointing ita own officers for the discharge of 
ita onerous duties in relation to finance, including 
the obtaining of benefactions and public grants for 
the University. 

Another surprising innovation is the proposed 
acceptance, as internal students, of studenta who 
have not matriculated in the University, including 
students preparing for degrees of other universities 
(for example, medical students preparing for degrees 
at Oxford and Cambridge) and studenta preparing 
for the diplomas within the purview of the Academic 
Council. The definition of internal students is 
contained in the schedule to the Act of 1808, and 
the - Departmental Committee recommended no 
change in this important matter. It is a wide 
departure from established practice to register 
internal studente without any presoribed educational 
Btandard, though it must be remembered that 
Huxley was opposed to all matriculation teste, and 
there will be great advantages in enabling all regular 
students of colleges to register as internal students. 
The registration of external students, a much. 
needed reform, is authorised by a new draft Statute, 
but not directed. 

On the difficult question of an ‘ appointed area ' 
for the University, the Commissioners have not 
found enlightenment, retaining the illogical and 
unscientific London County Council area for the 
admission of new ‘Schools,’ except as regards 
institutions “wholly or mainly devoted to the 
pursuit of some branch of University study which 
cannot, in the opinion of the Senate, be adequately 
pursued within that area,” for which no area is 
prescribed. The present thirty-mile radius for 
institutions at which teachers can be ‘recognised’ 
disappears, the recognition of teachers under the 
new oonditions being without restriction of area. 
Is it to be inferred from these new arrangements 
that places lke Wimbledon, Watford, Chingford, 
Chislehurst—admirably situated for day and reai- 
dential colleges for London students—are outside 
the sphere of influence of the University of London 
and are at liberty to oreste new universities 1 Even 
at this Jate hour, it may be hoped that the Com- 
missioners will find inspiration for a better defini- 
tion of the ‘London area’ in respect of higher 
education. 

The Commissioners announce April 30 as the 
last day for receiving further representations, and 
it is to be presumed that renewed controversy is 
not expected. In view of the important new issues 
rawed by the amendments to the first draft of 
the Statutes, the time allowed for further discussion 
appears to be unduly restricted 
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Economic Ornithology. 


The Practical Value of Birds. By Prof. Junius 
Henderson. Pp. xii+342. (New York: The 
Macmillan Co., 1927.) 10s. 6d. net. 


LTHOUGH we in-Great Britain are only just 
beginning to realise the importenoe of avian 
economics, other countries have long been cognisant 
of the important part played by wild birds, and 
none more so than the United States of America. 
Since 1885, when investigations were commenced 
under the tegis of the Government, there has been 
a long series of distinguished investigators whose 
work haa been published in upwards of two hundred 
memoirs. Valuable aa these works are to all en- 
gaged on similar researches in this particular branch 
of science, they are scarcely the literature desired 
or to be understood by a large body of the general 
public who are anxious to learn something of the 
economic status of the wild bird fauna. It is 
therefore most fitting that the results of theee in- 
valuable suggestions should be summarised, and a 
résumé provided for those generally interested, for 
such cannot fail to bring home to a wide circle of 
readers the extent and national value of this long 
and brilliant series of investigations. 

Prof. Henderson's work is divided into two parta, 
the flrst dealing all too briefly with the principles 
involved and the more important groupe of facta. 
The seventeen chapters are contained in about one 
hundred pages, and, while full of interest, scarcely 
do justice to the voluminous literature on the 
subject. The second part consists of a systematic 
discussion of '' the more significant data " relating 
to American-economic ornithology. The suthor 
has not only moluded & very full bibliography, but 
also, unlike many present-day authors, haa oredited 
every author quoted with an actual reference. 

The work that has emanated from the Bureau 
of Biological Survey is so thorough and reaches 


' guch a high standard that we wish the author had 


confined himself to an epitome of this alone. We 
question whether the results obtained by Aughey 


fifty years ago have more than historical value. 


As all investigators know, odd notes on the food 
of one or two specimens of a bird observed at a 
particular season and district are really of very 
little value, and in the present case they only tend 
to detract from the valuable results obtained by 
workers of long experience. Any further advance- 
ment in the subject of the economic status of any 
species of wild bird will only be made as the result 
of a systematic examination of the stomach con- 
tents of a large series of specimens obtained during 
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each month of the year and from various districts. 
This is clearly Indicated by the work of Barrows, 
Beal, Fisher, Judd, Kalmbach, MoAtee, Oberholser, 
Wetmore, and others, who have laid a sure and 
lasting foundation for economic ornithologists. 

Useful as are the details given under the various 
species aa to the volumetric percentages of the 
different food items, im our opinion they are in- . 
sufficient for the general reader and others for whom 
this book is intended. As McAtee has so pertinently 
remarked, such figures are merely “ convenient 
handles to facte" and require interpreting. Sig- 
nificant as they are to one versed in the study of 
animal economios, they convey very little informa- 
tion to others. The reader is left to decide for 
himself whether a species is beneficial, injurious, or 
neutral in ite relationship to mankind. It is to 
be regretted that the author has not summarised 
the economic status of either individual species or 
the family as a whole. This is such a prominent 
feature in the works of Beal and other writers that 
we are rather surprised at the omission, for it is 
obvious that the general reader wishes to learn 
the conclusions arrived at after the prosecution 
and completion of a long, highly technical, and 
extremely difficult investigation. 

As American workers have sinoe 1885 employed 
the volumetric system of expreesing the volume 
of food contained in & bird’s stomach, we should 
have expected a more precise method of stating 
the quantities of food required by birds; un- 
fortunately such is here absent. If a bird requires 
the cubic capacity of ite stomach filling four or 
five times a day, it is surely important to know 
what that oubio capacity means in grains and 
ounces, when such information is obtainable, in 
order that the volumetric analyses of individual . 
stomachs or the total averages of such may be 
rightly understood. We are fully aware that, un- 
fortunately, such figures do not exist for all species, 
desirable as they are, but Beal gives these for many 
species, and other writers have estimated the weight 
of the total bulk of food required in & year. 

One fact which is brought out by these researches 
is that of upwards of five hundred species of birds, 
the stomach contents of which have been examined, 
very few indeed are proved to be wholly injurious. 
Species that are injurious in one part of the country 
during a season are just as beneficial, or even more 
so, in another district during.a later season, all 
of which only tends to show how very exhaustive 
an inquiry should be before any species is oon- 
demned. 

If we seem to have dwelt upon the shortoomings 
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of this work, it is not because we do not appreciate 
ita good points, which are many and obvious. 
Should & further edition be called for, we trust the 
above criticism will be considered helpful. Although 
confined almost entirely to American birds and the 
work of American workers, the general principles 
enunciated hold good for practically all countries, 
and all interested in the economics of wild birds 
will find & wealth of material for careful considera- 
tion. Prof. Henderson’s book is & valuable addition 
to the literature on economic ornithology, and he 
is to be congratulated on meeting an obvious need. 
Warteg E. COLLINGE. 





Science and Faith. 


Adventure: the Faith of Science and the Science 
of Faith. By the Rev. Canon Burnett H. 
Streeter, Catherine M. Chilcott, John MacMurray, 
and Dr. Alexander S. Russell Pp. ix+247. 
(London: Macmillan and Co., Ltd., 1927.) 
7s. 6d. net. 


HE book, Canon Streeter tells us, aroee out of 
a series of informal conferences at which the 
relations between science and religion were dis- 
cussed, mainly by the “ scientista and philosophers 
of the poet- War generation in Oxford." The easays 
have, therefore, somewhat of & common view- 
point, and it is & novel and stimulating one. The 
title is intriguing. We do not as & rule associate 
the idea of adventure with religion, or very often 
with goience, and books about their relation are apt 
to be dull and platitudinous. The present volume 
does escape that reproach, and does treat the ques- 
tion from a new viewpoint. 

Dr. A. S. Russell, who writes the first paper, on 
“The Dynamio of Science," has little difficulty in 
showing that the spirit of adventure is active in 
science at the present day, particularly in the 
physical aciences. 





“ At the present day,” he says, “ the student of 
natural science does not allow himself to be deterred 
from a theory merely because it appears incredible 
or incompatible with all that has gone before. To 
such theories indeed he is attracted. The spirit of 
adventure is strong in him. During the second 
half of last century the development of science was 
away from adventure and ee & form of in- 
tellectual pharisaism. All th t principles 
appeared to have been deo &nd oorreotly 
formulated, and the aoientist was inclined to believe 
that all that needed to bé done, especiall 
physics, was to improve the petty details. Tis 
point of view changed rapidly when it was realised 
that the details were not petty, but capable of 
leading to astounding conolusions ’n (p. 18). 
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It is the facts themselves that have shaken 
the old conoeptiong—the faota discovered by bold 
and patient experiment. Nature is much more 
remarkable than our theories or imaginings admit. 
Dr. Russell writes mainly from the point of view 
of the physicist, and we miss in the book any 
equivalent treatment of biology. Or is the spirit 
of adventure, of revolution, less anost in this 
domain 1 

What of adventure in religion? Mr. MacMurray 
considers this in a really remarkable essay entitled 
“Beyond Knowledge," in which he deals in a 
penetrating way with the relation of ‘faith’ to 
‘knowledge.’ He rejecta the common view that . 
faith is a kind of knowledge—that it is belief opposed 
to reason, or based upon intuition, or on mystical 
experience. He considers it to be an attitude of 
will, & way of acting in the face of uncertainty 
or ignorance. This is, he maintains, what faith 
means in the New Testament, and he discovers the 
same attitude at the root of scientific endeavour. 





“Modern science,” he writes, “‘resta upon an 
attitude of will which meeta the impotence of mere 
thought by & continuous reconstruction thro 
criticism and experiment. This attitude of 
we have argued, is the presupposition of all living 
knowledge, and we have suggested ite identity 
with faith " (p. 37). j 


It is action—the experimental and courageous 
grappling with practical difficulties—that is “‘ be- 
yond knowledge.” Purely rational and “careful” 
thought does not take us very far; there must be 
constant testing by experiment, constant adventur- 
ing into the yet unknown complexities of Nature. 
Science and religion are both based upon this 
attitude of faith, and “Such a life of faith lies 
beyond knowledge, because it is the transcendent 
spirit of knowledge, the courageous life of creative 
adventure " (p. 45). 

It is perhaps rather unfair to Mr. MacMurray to 
attempt to present his point of view in a few sen- . 
tences. The whole essay, which is closely reasoned . 
and rich in suggestion, must be read. There is ' 
much in it open to oritioism, but it does present & 
vital and stimulating point of view,—all the more 
stimulating if one does not fully agree with it. 

The remaining essays in the book take us rather 
beyond the scope of subjects appropriate for dis- 
cussion in NaTUEE. There are three theological 
essays by Canon Streeter, Mr. MacMurray, and Miss 
Chilcott, and a long article on “ Moral Adventure” 
by Canon Streeter, in which the problems of sex 
morality are dealt with in a broad and sane, but 
not very adventurous, way. E. 8. R. 
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Pascal as a Man. 
Portrait of Pascal. By Mary Duclaux (A. Mary F. 
Robinson) Pp. 232. (London: T. Fisher Un- 
win, Ltd. (Ernest Benn, Ltd.), 1927.) 10s. 6d. net. 


HIS new short life of Pascal—for we must call 
it that in spite of Mme. Duclaux—will take 
ita place suitably beside the little books on Newton 
and Descartes which have been recently notioed in 
our columns. In some ways the Pascal book ranks 
above the others, because Pascal was so much 
more interesting as a man than either Newton or 
Descarte. He died younger, lesa than forty years 
of age, dnd he had all the fascination for his oon- 
temporaries of & dreamy delicate man, full of great 
thoughts and divided in his allegiance betwoen his 
passion for physical experiments and mechanical 
inventions and religious solicitude for the welfare 
of his soul. It was the latter interest that finally 
prevailed, and—with all reverence be it said—it 
was not the higher interest, for the religion of Port 
Royal, which carried off first his sister Jacqueline 
i and then himself from the parental moorings, was 
not of the highest or most inspiring order. It was 
morbid and introspective, and put the salvation 
of the individual sinner above all other thoughts, 
human or divine. That Pascal was equally open 
to the other side of religion and morals—the social 
and humane—is evident from the tenderness of 
his private life and many strains in hia writings ; 
but for eight years before he died the pietistic 
strain was uppermost. The root cause was physical. 
He had guffered from childhood from & paralytic 
nervous weakness, and this was aggravated by & 
carriage &ocident in 1654, from which he never 
really recovered. 

It is the struggle and the contrast between the 
two sides of Pasoal's nature which gives the pene- 
trating charm to all his writings, and especially 
Xo the ''Penséee. " Something like Shelley in 
' personal appearanoe, he was like him too in thé 
)eonfliot between the positive and the dreamy 

) tendencies in his thinking, but whereas Shelley 

* geta free his imagination in picturing and glorifying 
the powers and future of man, Pascal is oppressed 

j by the thought of the infinite pettiness of the indi- 
’ vidual, face to face with the immansities of space 
and time. The seventeenth artiole af the “ Pen- 
sées ” gives the best expression to this feeling. It 
ends with the quietist doctrine, that being unable 
to comprehend the whole or pass beyond that 
middle point between nothing and the infinite, 
true wisdom is to be found in repose, each in the 
place where Nature has placed him. 
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As the man of science it is difficult to estimate 
Pascal’s contribution with certainty, owing to the 
share taken by others in his moet famous work. 
The first idea of the preasure of the air, which was 
suggested by Torricelli’s tube, came no doubt 
from Galileo. Pascal plunged into the discussion 
with all the ardour of his scientific, inquisitive 
nature. It was he probably who first thought of 
the decisive -experiment on the Puy - de - Dôme, 
though Descartes claimed the credit in & oon- 
versation with Pascal. Such questions are often 
insoluble, when some new question is being eagerly 
canvassed by a group of men in close contact with 
one another. We may be quite sure of one or two 
points in this much-discussed story. One is that 
Pascal, being the retiring and self-centred person, 
was likely to have thought much more about it 
than others who made more noise in the. world, 
and that he was the indefatigable experimenter 
on any subject in which his interests were engaged. 
He made fifty models of the caloulating machine 
which was to help his father in reckoning the 
taxes payable by the individuals in his district. 
Above all, it is oertain that, had his life been pro- 
longed and had he been free from the religious 
obsessions which secluded him for years, and 
took up most of his writing time, he would 
have done far more for the advance of physical 
soience. 

At twelve, Pascal had been found by his father 
making out for himself. the thirty-second pro- 
position of Euclid on the equality of the angles of 
a triangle to two right angles. At sixteen he bad 
written a complete treatise on oonie sections. 
Nothing but good health and concentration were 
needed +o make him the greatest geometer of 
modern times, the ‘New Archimedes,’ as Father 
Mersenne called him. As it was, he remains a 
brilliant and tragio figure, the broken column in 
the history of science. Mme. Duclaux catches this 
aspect of him admirably in her book, but she should 
have found s prominent place for the mspiring 
thought which he develops at some length in the 
preface to the “ Traité du vide”: “Toute la suite 
des hommes, pendant le cours de tant de aiécles, 
doit &tre considérée comme un seule homme qui 
subsiste toujours et qui apprend continuellement." 
This he pointe out is the distinguishing character- 
istic of human intelligence. The ‘ fragile science’ 
of bees and ants does not grow greater with the 
generations. But man is born for infinity. It 
was the thought which, had he followed it through- 
out, would have given the grand consistent purpose 
to his life. F. 8. Marva. 


ul 





NATURE 


[Manon 24, 1928 





Discharge-tube Physics. 


Handbuch der Experimentalphynk. Herausgegeben 
von W. Wien und F. Harms. Band 14: Kathoden- 
strahlen, von P. Lenard und A. Becker; Kanal- 
straklen, von Wilhelm Wien. Pp: xiv+ 
788. (Leipzig : Akademische Verlagsgeselléchaft 
m.b.H., 1927.) 72 gold marks. 


N contemplating this massive volume of nearly 
eight hundred pages, one’s thoughts irresist- 
ibly fly back to Sir. J. J. Thomson’s pioneer 
little book containing his Princeton lectures on 
“The Discharge of Electricity through Gases,” 
which, published in 1898, was followed five years 
later by his monumental “ Conduction of Elec- 
tricity through Gases." This latter work not only 
collected and discussed in masterly fashion the rele- 
vant knowledge to date, but also by ita suggestive- 
nega served as an inspiration for the next generation 
-of workers. There must be very many who have 
regretted that no recent revised edition has been 
forthcoming, though one realises how formidable 
the taak would be to preserve the original degree 
of completeness in all the ramifications which the 
subject has since assumed. 
Some of the developments are fraught with im- 
portance to the general community; others have 
contributed vitally to the more abstract aspects df 


scientific work. A few of these developments, which ` 


have resulted from or been influenced by investi- 
gations on gaseous ionisation, come: to mind at 
once — thermionios and the hot-osthode valve, 
X-rays, cathode rays, positive rays, radio-aotivity, 
photo-eleotrioity, electric lighting. The list might 
be greatly extended. In each of the subjects an 
enormous literature has come into being. Take, for 
example, the present volume on Kathodenstrahlen 
and KanalsiraMen, terms, we may recall, which were 
introduoed by Goldstein, the former in 1876, the 
latter in 1886. Prof. Lenard and Dr. Becker’s treat- 
ment of cathode rays alone extends to above four 
hundred large and closely printed pages, while Prof. 
Wilhelm Wien’s discussion of positive rays is no leas 
impreasive. These contributions bear testimony, 
were it needed, to the epochal stimulus to physica 
which followed Sir J. J. Thomson's isolation of 
the electron thirty years ago, and recall Maxwell’s 
far-seeing prediction in the early ‘seventies of the 
great potentialities of fhe discharge tube contrived 
by Hauksbee more than two centuries ago. 

As would be anticipated from the standing of its 
authors, the book under review is charaoteristioally 


» complete, authoritative, and exact, and, so far as 
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we have been able to test it, fair in its recognition of 
work carried out in other countries. There are more 
than 100 tables and nearly 500 figures. The volume 
is indeed a mine of information and remarkably up- 
to-date despite ita size. In so comprehensive a work 
we -find it diffioult within the compass of a short 
review to single out any partioular aspect for com- 
ment, but the treatments of their own investigations 
by Prof. Lenard and Prof. Wien respectively have 
& conspicuous interest and freshness of outlook. 
The latter’s generous recognition of the work of Sir 
J. J. Thomson and Aston on positive rays calls for 
particular notice. 

We confess we see little or no advantage in the 
plan of combining what are two independent 
treatises in one volume. Even now they are separ- 
ately indexed, ‘and the paragraphs, figures, and 
tables in the two sections are separately numbered. 
If each section had been issued independently, 
we venture to think it would have been in the 
interesta of both the publio and publisher. As it is, 
the’ volume, in view of its oostlinees, will mainly 
find a home on the shelves of institutional libraries. 
The , publishers deserve commendation for the 
excellence of the printing, binding, and general 
G. W. C. K. 


Our Bookshelf. 


(1) Das elekt ! Feld: ein Lehrbuch. 
Von Prof. Emil Cohn. Zweite völlig neube- 


&rbeitete Auflage. Pp. vi+366. (Berlin: Julius 
Springer, 1027.) 24 or marks. 
(2) idées sur l'élecirod 1 théories. 


ique 
sur Voscillateur de Planck ei le mouve- 
ment Sonia exposées devant la Société 
irises eas Par R. Ferrier. Pp. 48. (Paris: 
chard, 1927.) 6 francs. 

(1) Tuis book is a second edition of the author's 
work of the same title published in 1900. It is 
much smaller in size than the first edition, but the 
arrangement of the subject matter is more care- 
fully balanced, and the thread of the general 
argument is not now broken by frequent incursions 
into the realm of-the practical realities of the | 
subject. The whole ttalinent as in the first ` 
edition—ia based on the Hertzian view of an 
electric fleld which recognises matter only in-' 
directly by ita influence on the eleotrio-and magnetic i 
roperties of the ether. This view would never 
heve persisted in face of the much ter simplicity 
of the modern electrical theory of matter, were it 
not that certain of the general critical results 
supported by certain 
results in the more modern development, which 
are nevertheless, in spite of their persistence, 
erroneous. We refer in particular to the expressions 
for the energies and tractions in the field. Never- 


e 


^ w&vea slg tie visible light. 
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theless, this book can still be recommended to 
those who wish to become acquainted with every 
aide of a subject which has perhaps not yet reached 
its ultimate form. 

(2) An i ious illustration pointing the last 
remark of sees notice is provided by R. 
Ferrier’s little pamphlet. et epee and apparently 

cant mathematical modification of the 
fundamental equations of Maxwell’s theory—sup- 
ported, however, by very cogent physical argument 
—oertain extraordinary possibilities are opened out, 
which the author very ingeniously connects up 
with the question of the structure of the ether 
and the origin of the discontinuities of the quantum 
theory. New types of radiation fields—associated 
with such .an old friend as the Hertz-Planck 
oscillator—are exhibited and their physical signifi- 
cance indicated: The ideas are of course merely 
tentative and very highly speculative, but they 
serve to illustrate the alternative ibilities of 
a theory, one half of the theoretical development 
of which is probably still nothing but pure con- 
jecture. d H. L. 
Collected Physical Papers. By Sir Jagadis Chunder 

Bose. ( Institute Transactions, 1927.) Pp. 

xii+404. (London: Longmans, Green and Co., 

Ltd., 1927.) 108. net. 


Sm Jacapig Bosz has brought together in this 
volume & number of papers, mainly on physical 
subjecta, written betweén 1895 and 1925. They 
include some of his pa pepe on the applioations 
of physical methods to the study of living matter. 
Of recent pes he has devoted himself mainly to 
this branch of the subject. His early researches 





were on the d ies pro dc of electric waves. 
They were made 800n Hertz's experimenta, 
and his success was largely due to the method he 

Medici of generating electric waves, the wave- 


ngths of Mao were within a few octaves of the 
Bir Jagadis obtained 
important results in this field on such subjects aa 
coherence, polarisation, double refraction, and rota- 
tion of the plane of polarisation. 

When wor with reoeivers for eleotrio waves, 
the author found that the sensitiveness of metallio 
detectors disappeared when they were subjected 
to continuous stimulation. When, however, they 


were allowed to rest for a sufficient period, the 
ined their normal sensitiveness. e reoo 
he obtained of the successive mses of metallic 
detectors were very similar to those he obtained 
when eT akg tae the fatigue of an animal 
muscle. t prolo rest would make 


& Sees Asis detector p sensitive, he laid it aside 
for several d& pi. SE testing it, he was 
surprised to fin that it had become inert. A strong 
elacteio shock, however, made it sensitive . 
He concludes that this ent indicates two 
opposite treatments for fatigue from overwork and 
for inertness due to long ity. No break was 
found in the continuity ot the phenomena. 
Bir J is Bose considers that there is no line 
of demarcation between the physical phenomena 
and the physiological phenomena. It is impossible 
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to say whether a phenomenon is one shown by dead 
matter or & vital phenomenon peculiar to the living 
The book contains brief acoounts of many interesting 


and suggestive experimenta. 


Operational Methods in Mathematical Physics. 
Orn Harold Jeffre (Cambridge Tracts in 
Le and Ma ematical Physics, No. 23.) 
Pp. vii--101. (Cambridge: At the University 
ns 1927.) 68. 0d. net. 


rational methods of Heaviside for the solu- 
ae: of differential equations have the advantage 
of proceeding direct to the result in terms of given 
boundary conditions. Bromwich’s interpretation 
of the operators by means of contour integrals have 
srs to a generality and convenience of application 

will ensure & warm welcome from mathe- 
ud physicists of Dr. Jeffreys’ lucid and inter- 
esting exposition. Moreover, this is the only avail- 
able connected account of Heaviside's methods, and 
is illustrated by & variety of applications. The 
value of the book is enhanced by the inclusion of 
& chapter on dispersion, with a description of the 
method of ‘ steepest descents.’ 


Éléments de géométrie infinitésimale. Par Prof. 
Gaston Julia. Pp. vi--242. (Paris: Gauthier- 
Villars et Cie, 1927.) 46 france. 

Row is an interesting course on differential 

Pana three dimensions, which occupies an 
place between Darboux's “ Théorie 

das surfaces ' en such accounts of the subject 
as are to be found in most treatises on analysis, 

Goursat, for example. The emphasis is rather on 

the analytical than on the geometrical side, and 

a good deal of attention is given to the theory 

of contact and envelopes. fire theory of oon- 

gruenced of lines is developed in some Atal and, 

In particular, there is a discussion of singular lines 


as affording an application of singular integrals of 
differential equations. 


The Romance of Chemistry. 
Foster. Pp. xvi+468+31 D (London : 
George Allen and Unwin, Ltd., 1927. js fes net. 


Pror. Fostmr’s book is clearly written and 

an intéresting account of many of chemistry 
and of ita border-line subjects which should a l 
to the general reader. Many of the examples chosen 
will, no doubt, be more familiar to American than 
to Euro readers, but the book can be recom- 
mended as a very good popular account of some of 


the generally interesting parte of modern chemistry. 


Vorlesungen über Differential- und Integralrechnung. 
Von Prof. R. Courant. Band 1: Funktionen 
einer. Verdnderlichen. Pp. xiv -- 410. (Berlin: 
Julius Springer, 1927.) 18-60 gold marks. 

Tur is simply an ordinary text-book of calculus, 

without any freakish ideas and without undue 

elaboration of any special point leading to lack of 
balance. The volume does not, however, contain 
anything of importance not accessible in current 

English mathematical literature. 


da William 
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Letters to the Editor. 
[The Editor does not hold himself responsible for 
bo ice be Maso roce Neder 
can he underiaké to return, nor to with 
the writers of, rejected manusoripis sniended for this 
or any other pori of NatunR. No notice 1s taken 
of anonymous commvunications.] 


The Activation of Cholesterol at Liquid Oxygen 
Temperature. 


AT the pr of liquid oxygen ( - 183°), most 
bimolecular chemical reactions are largely inhibited. 
The rates of these reactions, in general, decrease 
rapidly with decreasing temperature. At very low 
the rates become too small to be 
measured, and for practical purposes it may be said 
that reaction ceases. This is i true of 
oxidations, since, for example, neither i nor 
phosphorus immersed in liquid oxygen undergoes 
any ap t oxidation. er, the rates at 
which photo-molecular changes take place decrease 
more slowly with temperature. With this in mind, 
the irradiation of activatable cholesterol was carried 
out in liquid o with the object of otang 
evidence as to the nature of the change involv 
It was found that cholesterol of ordinary purity even 
at liquid oxygen temperature becomes antiricketic 
upon to ultra-violet light. 

The Sh olde trol used in these experimenta melted 
olear at 149°. An investigation of ita absorption 
spectrum by Dr. W. A. MacNair demonstrated that 
it Sontéinod 1-2 parts per thousand of ergosterol. 

imi biological testa proved it to be highly 
activatable, although not antiricketic prior to irradia- 
tion. Our biological technique (line test) is described 
elaewhere.* 

Irradiation was performed as follows : A cylindrical 
brass tube 42.5 am. l and 4-5 om. in diameter, 
aisel ar tno lower: endo Waa Panaad i i 
o contained in a silvered Dewar flask. e 
depth of immersion varied between 25 am. and 15 om. 
on account of evaporation of the o . To ent 
the condensation of water vapour m the and 
the settling of froat on the sample to be irradiated, 
the open, upper end of the tube was covered with a 
quartz plate thermally insulated from the metal by 
a ring made from asbestos board. A thin diso 4-2 om. 
in diameter bearing 200 mgm. of pulverised chole- 
sterol was lowered to rest on the bottom of the tube, 
and allowed to cool to liquid oxygen temperature. A 
quartz mercury vapour aro was adj a few oenti- 
metres above the tube and operated at 120 volta with 
about 80 ohms resistance in series. After irradiation 
for 105 minutes, the cholesterol was allowed to warm to 
room temperature, then dissolved in ether and evapor- 
ated on to MoCollum’s Diet 3148. Before and after 
irradiation the cholesterol was carefully protected 
from ultra-violet light. A similar i t was 
made with the same but at room tempera- 
ture. On socount of transportation, eto., a week 
elapsed between the preparation and administration 
of the modified dieta. ve : 

The cholesterol irradiated at room temperature 
induced advanced healmg of rickets when ad- 
ministered ab 1/10 -oent., or even at 1/100 per 
cent. in the diet. The’ cholesterol irradiated at liquid 
o temperature induced advanced healing at 
1/10 per cent., but failed at 1/100 per cent. Thus it 
is evident that cholesterol is readily activated at 


à vod the Director of the Bureau of Standards 
af the U.B. 


Department of $ 
0. H., Honeywell, E. M., and MacRatr, W. A., Jour, Biot, 
Chem., 75, £51; 1928. 
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liquid oxygen temperature, altho the product 
obtained under the conditions a s inen 
was not so potent as the product of irradiation at 
room tem - 

We these date as a strong confirmation of 
the evidence which haa been accumulated recently 
by x eim and Webster,? Windaus and Hoees,* 
and Bills. and MoeDonald,* that the activation of 
cholesterol (or ergosterol) consista not in an oxidation, 
but in an isomerisation—a rearrangement at the 
double bond or an Blektronenver, 3 

In the activation of sterols by ultra-violet rays, it 
is important to consider the temperature cooeffiaienta 
of both the vitamin formation and scoompanying 
destruction. For the formation the coefficient is 
evidently low. We find, however, that the spon- 
taneous deterioration of (unactivated) l has 
& high temperature coefficient. If activated ergosterol 
also exhibits & high ooefficient in ita decompoeition, 
then the way is clear for the preparation of a vitamin 
D of greater potency than. has hitherto been attained. . 

CuaRLEs E. Bars. 
Research Laboratory, 
Mead Johnson and Company, - 
Evansville, Indiana. 
FERDINAND Q. BRIOKWEDDE. 
Cryogenic Laboratory, Bureau of Standarda, 
Washington, D.C. 








Cholesterol and Vitamin D. 


Bruits, Honeywell and MacNair have recently 
demonstrated (Jour. Biol. Chem., 76, 251; 1928) 
that both ergosterol and ordmary purified cholesterol, 
in addition to the previously obeerved well-defined 
absorption bands at 298-5, 281-5, and 270 uu (Morton, 
Heilbron and Kamm, Biochem. Jour., 31, 78; 1927), 
exhibit a faint but distinct band at 26044. They 
have also discovered that pigri Heder by & 
thrice repeated conversion into the romide and 
recovery from same by treatment in boiling alcohol 
with zino dust (so-called cholesterol E) oan, contrary 
to the contentions of Windaus and Heas (Nach. Ges. 
Wiss. Gottingen, maih.-physik. Klasse, 115; 1927) and 
Rosenheim and Webeter (Biochem. Jour., 21, 880; 
1927), still be activated by ultra-violet rays. Aooord- 
ing to the American workers, this activatability is 
vien isted bii dec pred a bands at 315 and 
804.4 as well as characteristic ergosterol 
bands. 

We are able to confirm the existence of a faint band 
at 260 uu in ergosterol, but this is only detected with 
certainty when & continuous light source is used. As 
regards the newly observed bands, however, we desire 
to direct attention to the bands found by us in 
cholesterilene, which is characterised by selective 

tion with maxima ab 204, 804, and 321,44 
(Jour. Chem. Soc., p: 47; 1928). 
coincides with the 298-54 ban 
the others are in olose 
by Bills, H ll and MacNair in their specially | 
purified cholesterol. i in mind the known 
instability of cholesterol dibromide (Lifschütz, Zeit. 
physiol, ., 106, 271; 1919), and also the complex 
nature of ita decomposition, we suggest that the two 
bands observed in cholesterol HE may well be due to 
traces of cholesterilene formed durmg the purifica- 
tion process. The amount of this hydrocarbon which 
would be necessary to show the ive absorption 


woe O. and Webster, T. A, Biochem. Jowr, 30, 537; 
1926. 
Hem, A., Neohr. Ges, Wise. Gittingen, meth.- 


rapet. Kiam, Aas ior 


Billa, O. E, and McDonald, F. G., Jour. Pol. Chem , TR, 18; 1097. 


of ergosterol, whilst 
t with the two found 


Tho first of these ' 


`~ atom being as stro 
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under the conditions employed by Bills, Honeywell 
and MabNate 1 of the Oriat of 0-0 oent. 

The above suggestion in no way imvalidates these 
authors’ resulta the t activatability of 
their purified cholesterol, but simply dissociates the 
phenomenon from the absorption bands at 315 and 

O4 au, for cholesterilene is not rendered active by 
irradiation. I. M. HarnsaRox. 
R. A. Morron: 
; W. A. SEXTON. 
The University, Liverpool. 





The Nebulium Spectrum in New Stars. 


Iw Natruns of Jan. 28, p. 180, Mr. S. R. Pike 
makes an objection to the denaity which I have found, 
by the ‘expanding shell’ theory for novm, to be 
necessary for the production of the nebulium 
Mr. Pike applies the formule of the theory of thermal 
ionisation and finds that it is inconsistent to have the 

tra of hydrogen and nebulium present at the 

ed density and both under the same 

temperature. For coexistence of these substances, 

defined as 0-1 per cent. H atoms and 0-1 per cent. 

O* atoms, he finds that a density of about 10-7 

empe is necessary, as against the density of about 
0-17 gm./c.o. given by me. 

I believe that the entire discrepanoy is due to the 

Thi theory 4 of the theory of thermal ionisation. 
lr aa as developed assumes a condition of 
ipud a and it does not seem possible 
rium would have been reached in a few 
ds the outburst of & nova. Also, one might 
expect that photoeleotrio ionisation would be an 
+ factor, i in considering ‘gases of 
very low density near a hot star. Furthermore, Mr. 
Pike's arguments might be extended to the nebuls 
as well as the nova shell, in which case one would 
expect densities of the same order of magnitude, about 
10-7\gm./o.c. Such a density would be com le 
with the mean density of the giant stars, and would 
indicate that the masses of the nebuls are enormously 
greater than has ‘been generally accepted. 

It seems to me that a method for studying the co- 
existance of in nove would be similar to that 
followed b e (Mon. Not. Roy. Ast. Soo., 84, 354 ; 
1924) in his study of the life of a Cat atom, and com- 
bining with it some additional ions given by 
Eddington (Mon. Not. Roy. Asi. Soc., 88, 184; Deo: 


- 1927), where he shows that the dilution of the exciting 


radiation may account for the ‘ forbidden linee ' of an 
as its ordinary lines. The prob- 
lem is very difficult, as one knows nothing of the 
extreme ultra-violet radiation of nove. 

I should like to take this opportunity to correct 


' & statement in my communication in NATURA of 


Jan. 7, p. 12. Referring to the coefficients of ar,* in 
the densities of the nova shells, it was stated, that the 
constancy indicates that the nove originate from 
stars of similar Ry ical conditions. That stetement 
oan apply onl e radius of the star and the density 


of ita atmosp. ao 
C. T. Ervxv. 


Dearborn Observatory, — 
Evanston, Ill. 


Sclence Teaching in Schools. 


Iw Narurs of Feb. 25 appears a stimulating article 
by H. E. A. on “‘ The Range of the Scientific Faculty,” 
with most of which all interested in the pursuit of 
science will agree. - In directing attention to the ab- 
sence of scientific appreciation on the part of the 
literary man, & view so abl ed by Sir 
Richard Gregory in his presidential addrees to the 
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Science. Masters’ Association in Jan last, the 
author is performing a pon service. Unfortunately, 
it is doubtful if Natura, een ite literary charm, 
will find ita way into the of those deficient in 
‘factor X. 

What, however, are we to 
indictment of the schools in ihe 


artidle? He writes . “ The toaohing: of science 
is a failure, because it is parrot work . because 
it is so far beyond the common in o and the 


teacher's." “No attempt is made in the 
schools to teach the 'emplegt elementa of scientific 
method. 

Burely H. E. A. cannot mean these statements to 
be taken seriously. If he does, we are entitled to ask 


where he has been hiding during the last twenty years. 
Has he fallen asleep Rip van Winkle just 
wakened up are still as when he com- 


thinking 

menoed his slumbers ?—and meanwhile the precious 
leaven of aes heuristic method has at 
work with far effecta on science teaching in 
the schools. Still more important, has he ever tried 
to teach-in a modern school, and has he visited several 
of these much maligned institutions and seen the 
science masters at their work ? 

iie. brilliant young researchers at the National 

cal Laboratory and kindred places, and those 

io ien preven penu the fleld. of manatee and in the fight 

drawn as they are from all types of 

ie schools, are in themselves a tribute to the 

work of the science masters, who have been Tespons- 
ible for introducing them to the method of science. 

The chjef canon of scientific method is to make 
generalisations only when supported by overwhelming 
evidenoe. 

Is it not as necessary for H. E. A. to be scientific 
in the full sense of the word when peasing judgment 
on a section of the community as in expressing opinions 

the effect of ‘hydrone’ in chemical com- 
bination ? 


E. NIGHTINGALE, 
St. Albans, Mar. 8. p 


4, 


SxvxRAL recent articles in NATURE have 
criticised the scope and of science teaching 
in schools, and with much justification. In a leader 
in the issue of Feb. 25, two statements are made by 
H. E. A., namely: that 

(1) "the schools say they are in the hands of the 
universities, whilst these retaliate that they are 
subject to the schools.” 


(2) “The Science Masters’ Association has 
neglected great opportunities in the pest half-dozen 
years of ager the problems, when at Oxford and 
Cambridge, with the authorities.” 

Both these statements are true, and something 
should be done at the next meeting of the S.M.A. 
at Cambridge. A discussion is, however, 
useless. Definite pro must be made, and if 

ible a select committee appointed to discuss them. 

ATURE, being abnost the only authoritative journal 
read by dons and schoolmasters alike, could urge this 


most effectively. 

d Wie m suggest, but they cannot act 
alone. ia th schools is set y by the 
School The Hie er Certificate TiramAtions, but 


bao! cad by t entrance-scholarship pepers. No 
ord to ignore these without penaliamg 
tential scholars. The same impasse has been 
ed as in disarmament conferences; all desire to 
reduce the standard, but each ia afraid to begin. 
How furious the pace is in the schools is not realisey 
by everyone, least of all perhaps by the university ex- 
aminers. The School Certificate is a very elementary 
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examination; and it is right that it should be. A 
specialist course at most schools Btarts after the 
School Certificate has been obtained, or an equivalent 
standard reached, and lasta on an average for two 
pem before the acholarship examunation is taken. 

this short space of time it 18 apparently thought 
desirable that an amount of knowledge should be 
imparted, which, if really digested, would certainly 
assure the candidate a t-class degree m natural 
science without any further preparation whatsoever. 
Looking through a few chemistry papers set recently 
at one group of Cambridge colleges, I find questions 
on the alloys of mercury and potassium, ionic trans- 
port numbers, the manufacture of lithopone, and the 
synthesis of dimethylacetic acid. Remember that at 
least two other subjects have to be taught as well, 
that practical work 13 involved, and that the school 
time -table will certainly include some study of 
literature and modern languages. 

I submit that to set questions of this kind, and to 
talk in the same breath of the necessity of acquinng a 
sound grasp of scientific method (which would of course 
involve a considerable amount of historical work), 
imply either insincerity or a peinful lack of imagination. 
Many science masters, it is true, do their best to 
impart method and principle, but they have to do so 
always with one eye on the clock. Certain examiners, 
again, gre endeavouring to set questions which seek 
to probe the ‘chemical sense’ of examinees; but 
little advance can be made in this direction until some 
sort of agreement and uniformity are obtained. At 
present & really promising boy may be taught—on 
paper—the reactions of ethyl acetoacetate; he may 
remember (with luck) how to calculate a transport 
number; he may even, if he has worked very hard, 
be able to analyse successfully a mixture of sodium 
stannate, nickel chromate, and cobalt phosphate. 
But he will almost certainly be unable to bore a cork 
or to investigate a simple ino c reaction unless 
he knows the answer beforehand; and he could not 
portly explain the essential points of difference 

etween the atomic theories of Dalton and Demo- 
kritos. Conversely, if he oan do these things, he will 
be woefully ignorant of Jithopone and the mercury- 
potassium alloys. 

It is to be hoped that NATURE will not cease from 
castigating schools and universities until some return 
to sanity 18 effected ; and that that return will come 
speedily, before our more progressive pedagogues 
start teaching quantum mechanics and stellar chem- 
istry in anticipation of the echolarahip papers of 1935. 

A 


. K. GoaRD. 
Marlborough College, 


Mar. 5. . 





No one could be better qualifled than H. E. A. 
to write upon the value of a mind which com- 
bines scientific and literary gifts, for we all 
read his essays and discourses with interest and 
pleasure. I regret, therefore, that he should have 
dragged into his essay “The Range of the Scientifio 
Fac T which appeared in Narure of Feb. 25, 
his well-known views upon the science teaching in 
universities and schools. He says, " The teaching 
of scrence m our schools 1s a failure, because it is 
parrot work, not scientific; because it is confined to 
special subjecte—chiefly chemistry and physies— 
geology, botany. and biology being all but neglected.” 

I have formed the impression that H. E. A. objecta 
strongly to deductions which are not derived from 
scientific observation and reached by scientific method. 
He says, ' No attempt is made in the schools to teach 
the simplest elements of scientific method." Could 
H. E. A. give us the obeervations and facta on which 
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his statementa about the methods used and the 
subjecta taught in schools are based? Would it be 
fair to ask him how many schools he haa personally 
visited and during the last five years? 
And 1s his opinion that the schools "are controlled 
by people who only know the old knowledge and are 
without understanding of acientific method " based 
on personal acquaintance with the heads of schools, 
or at least on first-hand knowledge of their methods ? 
I am interested to know whether in making these 
statements he has conformed to his own canons of 
scientific method. 

I cannot claim to have first-hand acquaintance 
with the work of more than a few schools, and I 
agree that our work in science could be improved 
by co-operation with the universities. But, lest a 
wrong impression of the work of schools should be 
left by H. E. A.’s remarks, I do think it fair to say 
that, to the work of some schools, H. E. A.'s state- 
ments do not apply, at least so far as the subjects 
taught and the aims sought are concerned. My own 
impression—which I cannot claim to be more than 
immpresseion—is thet H. E. A.’s generalisation upon 
the science work of schools and their heads at the 
present day fails to do them justice. 

F. S. Youna. 

The College, Bishop’s Stortford, 
erts, Feb. 25. 





My cordial thanks are due to the wnters of the 
above letters for their welcome support. The evi- 
derice I have of the general accuracy of my indictment 
18 80 overwhelming that I must ask that it be taken 
seriously. If anyone will tell me of schoolwork in 
progress anywhere to teach the elementa of true 
scientific method, as applied to ae hfe and to 
oursclves, I shall endeavour to see it and be more than 
glad if I can report that there are exceptions that 
“prove my rule,’ showing that such teaching can 
be and is given. Probably I differ from most in my 
definition of ‘scientific method ' and ahall not easly 
be satisfied. Reference 1s made to the heuristic 
method. Surely this was ruled out yeers ago, at least, 
by Mr. Wells, as ‘food unfit for the Goda,’ because 
of the time needed to digest it. He has never found 
this, I judge. . 

I do not blame teachers in schools but the callous 
system which produces them and the immoral system 
under which they are forced to work. Nearly every- 
where they are the tools of the class deficient in 
factor X. I particularly blame those who have 
taken the life and morality out of education and both 

rofeesionaliexl and commercialised it from top to 

ottom. As factor X now governs the world, the 
class which has ıt not must be relegated to offices 
which it ean hold.with efficiency; we cannot with 
safety remain much longer under the governance of 
ignorance. The late President Woodrow Wilson 
seems to have been an outstanding example of the 
class. From his *' Biography " ıt m clear that he all 
but went out of his way to avoid reading anything 
which would have informed him of the modern 
advance of knowledge. We need not wonder that 
we were led into such quandary at Versailles. 

My desire was not to direct attention to the absence 
of scientific appreciation from the literary man. 
Considering his inborn limitations, he 1s a good enough, 
companionable fellow in his way. far more so generally 
than he who is bitten with the scientific afflatus. 
My essential contention is, that he is an ear out of 
whiah the purse embracing ‘ acience’ contemplated 
by &r Richard Gregory cannot be made. the 
epilogue to Vol. 2 of "Bir Sydney Lee's Biography 
of our late King Edward, we are told—" Literature 
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and science he could not appreciate. . . . Son métier 
était Roi." So it is with most of us—each of us has 
his inborn métier and must cultivate his own special 
en with its peculiar soil. Sowing words, the 
terary can only reap words. 

The chief point I desire to make is, that the body 
scientiflo has 1te fate in ita own hands and must be 
trained to do its own literary work. Frenchmen 
show ua that this is possible. Our Royal Society 
Procesdsngs, at the present moment, are standing 
proof that the oncoming generation, especially that 
raised at the ancient universities, has not yet ' learned 
the trick’ of sane and satisfactory expreesion. It 
indulges in fatuous futilities of which 
cannot be rationally construed. The practice would 
be of small consequence were it not t the use of 
an ill- conceived Jargon by scientific workers is pro- 
ducing an ever-widening breach, not only between us 
and our literary brethren and the lio but also 
within our own ranks. Unfortunately, those who 
thoughtlesely 80 misdemean are th y aiming at 
inclusion within the Society—once within ita ranks 
they will but spread the disease. On the other hand, 
a cereale Sis the Society can entrance an audience 
with & polished rhapsody upon ‘ Candle-ends,’ whilst 
his rival at Cambri outvies him in declaumn- 
ing the merita of their Snarkian variant, ‘ Toasted 
cheese’; he 1s even acclaimed of The Times Literary 
Supplement, because of the perfection of the language 
in which he depicts the vagaries of the fully pla ee 

roton (sex undetermined) in presence of & oro 
ollowing of loose electrons. bi: J. J. Thomson, in 
like manner, can thrill the yo things st Girton 
with an account of the new shingled electron and its 
waved front. 

Such is the power of words—owing to this high- 
brow advocacy, Candle-ends, Toasted-cheese and 
Electrons, shared and unshared, shingled and un- 
shingled, are now made the standard diet of the 
schools. Meanwhile, the boy leaves unable to bore 
a oork and with no proper for energy, for water, 
for air, for coal, for food, let alone his own body. 
Moral: in attempting in schools to teach what we 
are pleased to science, we must also give training 
in the art of simple direct expreasion ; only m this 
way can proof be given that what is learnt 1s learnt. 
Does any teacher anywhere do this? They all sa 
‘there isn’t time.’ At least, we might seek to 
with the notable profession of bath-chair propellera, 
who are notorious, we have been told recently: for 
their literary tastes. 

, It is imperative that the schools and the universities 
now discuss the problem of examinations together. 
Mni Mo d be made at the next meeting of 
the Beienoe Masters’ Association at Cambridge. As 

' & past-preaident, if the Association will go me, 
I am willing to undertake to present a considered 
report upon the situation, to include constructive 
proposals, if poasible. Such a report might serve as 
,the basis of a general discussion. A beginning must 
‘be made somewhere and by someone, if we are ever 
to secure an efficient acientiflo servioe in the schools. 
The decision should be made forthwith, as the task 
of preparation will be a long and difficult one. 

H. E. A. 





The Nature and Function of Golgi Bodies. 


In the Proceedings of the Socisty, B, vol. 97, 
19024, is a pe by Prof. ba Rau, Dr. Rogers 
Brambell, and myself, entitled -“‘ Observations on 
the Golgi Bodies in the Living Cell.” In this paper 
(unnoticed by Prof. Walker) we have given photo- 
micrographs of the Golgi apparatus m living and 
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stained cells. More than this we cannot do, except 
to ask those roologists and physiologista who may 
be interested in this problem to read this paper and 
to examine the material we have used ourselves. 

With to Dr. Ludford’s letter in NATURE of 
Feb. 4, p. 169, I might point out that Golgi bodies 
are visible not o in molluses, but also in annelids, 
In the o of the common earthworm both mito- 
chondria and Golgi bodies can be followed ibroughont 
oogenesis, in dissected ovaries, untreated by 
stain or fixative (Gatenb and Vishwa Nath, Quart. 
Jour. Mior. Sci., vol. 70, Part IL. Sept. 1926). 

Prof. Walker in his latest letter (NATURE, Feb. 25, 
p. 279), as well as in his former ones to Natura, takes 
the view that because certain emulsions treated by 
modern Shee ay techniques reveal objects resem- 
bling Golgi iea, therefore the latter are artefacta. 
This is & curious position to take up, especially m view 
of the fact that in his last letter f. Walker shows 
that he has not examined Helix ovotestia oells. As 
a matter of common knowledge to all cytologista who 
have taken the trouble to ex&mune such cells, the 
nebenkern batonettes (Golgi bodies) and mitochondria 
alone show well in fresh cells, the archoplaam being 
too t to be seen easily. This fact is proven 
by the paper of Rau, Brambell, and myself, by means 
of photomii phs of dead and living cella, and can 
be confirmed by any student of microscopy who cares 
to examine snail spermatocytes; fresh, stamed in Janus 
Green or Dahlia, or treated by any of the modern 
techniques for the cytoplasmic mclusions. 

Now Prof. Walker's original position was that both 
categories of io inclusions are artefacts. In 
his printed paper he merely claims that the Golgi 
bodies alone are artefacts. But how does he explain 
the fact that with the technique upon which 
modern text-book account of spermatogenesis is pasad, t 
bth mitochondria and Golgi bodies appear constanily 
side by mde ? The technique I refer to is chrome- 
camium iron hematoxylin, with which almost all the 
work of Bowen in America, Schiits in Russia and 
Switzerland, and Hirschler in Poland, was done, and 
which the British oytologiste have used constantly. 
This technique is merely the old Flemming and iron 
hematoxylin with the acetic acid left out or much 
reduced (Mevee' fluid). How does Prof. Walker ex- 

lain this fact? How could the Golgi bodies be arte- 
‘acta if the mitochondria are not also? 

How does Prof. Walker explain away the following 
fact? If one takes a fresh preparation of snail cells, 
and runs chrome-oamium fluid under the oover-slip, 
one can see the Golgi bodies and mitochondria being 
fixed tn ait and in the light of day. The subsequent 
staining in iron hematoxylin merely blackens the 
same bodies one saw inira vitam. Will Prof. Walker 
explain where the catch comes in? Has he tried this 


e ent himself ? 

Bow does Prof. Walker explain the following fact ? 
Take any tissue, from invertebrate or vertebrate, fix 
and stain by a Golgi apparatus method, and if the 
method has been used properly, a Golgi apparatus 


always ap im the same place in the same kind 
t is not & matter of & ipitate here or 
en does Prof. 


alker explain the constancy of position of these 
i bodies in given cells ? 

Prof. alker explain the following fact? 

Golgi bodies have been described by workers in every 
civil country, from all orders of animals. The 
work of Bowen on planta bri the latter’ into line 
with &nimals. Will Prof. Walker say that all this 
work is incorrect? Prof. Walker has criticised 
modern cytological technique. Will Prof. Walker 
explain at what step the artefacta are produced, and 


of 
S prop itate there, haphazard. ow 
Go 
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indicate a technique which he considers beller ? 
corrosive acetic or Bourn's fluid, or is ıt Carnoy ? 

Was the Moore and Walker paper on mammalian 
8 natogeneais ('* Liverpool Cancer Report,” 1900) 

one with & better technique than we have to-day ? 
I think not! The cells deseribed and drawn by these 
workers are merely wrecked skeletons of their former 
selves! The proteid structures are twisted and dis- 
oe and there is scarcely any lhpoid left in the 
cells, 

Now ıt would be regrettable if anyone, zoologist or 
non-roologist, were to entertain the idea that Prof. 
Walker has any support from cytologists. His views, 
so far as modern cytology goes, are unique. They 
will remain unique as time goes on, for modern 
cytological technique 18 logical and takes into account 
our biochemical knowledge of the solubilities of lipoids 
and other subtle cell bodies. We can explain eve 
step in what we do. We get resulta which agree wi 
the intra-vital appearance of the cell, and it is unlikely 
that further gross improvements in cytological tech- 
nique will be made. J. Bront# GATENBY. 

rinity Collage, Dublin, Feb. 28. 





Is ıt 





Certain of Prof. Walkers assumptions (NATURE, 
Feb. 25, p 279) are opposed to direct observation. 
Thus his idea that the archoplesmic vesicles and 
Golgi bodies are one and the same thing is quite 
untenable in the light of recent work (see J. Hirschler, 
C.R. Soc. Biol., 98, No 2, 145-6; 1928). 

Prof. Walker has ignored one significant feature, 
that m many cells, for example, gland cells, the 
Golgi apparatus occupies a definite position between 
the nucleus and the lumen. When the gland is 
stimulated to activity the Golgi apparatus enlarges, 
while still retaming ita relative position with regard 
to the nucleus. That 18 to say, we have withm the 
cytoplasm a specific area capable of precise experi- 
mental modification. On the basis of f. Walker's 
own views, one would have to assume that the lipins 
of the cell are collected in this specialised area. It 
is this part of the cytoplasm that is called the Golgi 
apparatus. R. J. Luprorp. 

Laboratory of the Imperial Cancer 

Research Fund, Queen Square, London. 





James Gregory, John Collins, and some early 
Scientific Instruments. 


Dr. R.T. GUNTHER has described (Archeologia, vol. 
70. p. 273) scientific instruments belonging to the 
University of St. Andrews which were exhibited in 
the Lewis Evens Collection at the Oxford meetmg 
of the British Association. The St. Andrews instru- 
ments include the two-foot astrolabe by Humphrey 
Cole, dated 1575. “the finest extant Elizabethan 
scientific instrument " ; an armillary sphere, also by 
Cole, 1682; an old Dutch or Flemish circumferentor ; 
and a sea-astrolebe, or mariner'a astrolabe, with one 

uadrent divided diagonally, ingeribed '' Elias Allen 

ecit 1616." ` 

Ever since Dr. Gunther directed attention to the 
value of these instruments, I have been puzzled to 
account for the way ın which they came into the 
possession of the University. Facts have recently 
emerged which go fdr to establish the theory that 
they were purchased by James G ry, the inventor 
of the aregon telescope, in 1673. A Commismon 
from the University authortiea “to Mr. James 
Gregorie, Professor of Mathematica, dated June 10, 
1673, empowers him to select and buy '' such instru- 
ments and utensils as he with advice of other skilful 
persons shall judge most necessary and usefull for 
the above-mentioned design ” [providing ane observa- 
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tory]. An interesting sidelight on this episode 18 
afforded by an extract from the Burgh Records of 
Aberdeen for Oot. 15, 1673, from which it appears 
that "seeing the said proleasor was ane town’s man 
heir . . . the councell . . . &ppoynta ane collectione 
to be at the Kirk dores . . . the nixt or subsequent 
Lord's day for the forsaxd effect [for the Observatorie 
at Saint Ándrewa]."' 

In a letter to Collins, dated Feb. 15, 1669, Gregory 
had asked for a divided quadrant and @ brazen sector, 
and in letters written in 1672 and 1673 he speaks of 
visiting Collina ın connexion with the purchase of 
mathematical instruments. In a letter from Newton 
to Collins, Sept. 17, 1678, the former writes: “I 
understand that Mr. Gregory is at London, and intends 
to make Cambridge in his way into Scotland" (Rigaud, 
“Corr. of Scientific Men," vol. 2). On April 30, 1674, 
Gregory writes to Rev. Colin Campbell: “It wer 
tedious to write down particularlie ali the instruments 
I have brought home, yea a larger letter would not 
contein all ther names and sizes, for I have of all 
sort: our largeat quadrant 13 of oak, covered with 
brase, 4 foot in radius and actually divided in minutes, 
of which we can judge } or 1: we have two semi- 
sextana, all of brasse, 6 foot in radius, diagonally 
divided, ın which we can judge ġ or ? of a minut: 
our largest sewed is 24 foot long; which magnifys 
one dimension of the object 100 times ” (** Archwologia 
Sootica," vol. 8, p. 275, 1881). Gregory saya: ‘the 
instrumenta ar kee in the biblotheck,” but of 
those mentioned there is now no trace, although 
Gregory's clock 1 still in the University Lib and 
through the building passes a meridian line whioh he 
constructed. 

The observatory at St. Andrews never matenalised, 
and in 1674 Gregory received a call to the Coll of 
Edmburgh, which he accepted. He died suddenly 
before he had been a year in his new home. 

The suggestion that the Cole astrolabe was pur- 
chased by Gregory during his vimt to Collins is sup- 
ported by the fact that the instrument of 1575 138 
accompanied by a tablet inscribed “ John Marke fecit 
lat! 66° 26^" Dr. Gunther remarks that John Marke 
flourished about 1668 at the sign of the Golden Ball, 
near Somerset House, where he sold Collins's quadrants 
of paper gummed on plates of copper and varnished 
(Phil. Trans., 1668). The latitude of St. Andrews is 
actually 56° 20’, but ıt 18 doubtful whether Gregory 
had instruments for an accurate determination before 
his vimt to London. Even after hia return he writes, 
“ the latitude here is 56° 22’.” 

I take this opportunity of correcting a mistake in 
my article in NATURE of Feb. 18, p. 238, to which 
my attention has been directed by a correspondent. 
Relying upon A. G. Stewart's ‘‘ Academic Gregories "" 
(p. 28), Collins was referred to as a secretary to the 
Hoyal Society. He was elected a fellow of the Society 
on Oct. 24, 1667, but was never secretary 

H. 8. ALLEN. 





The University, St. Andrews. 





„Pror. STANLEY ALLEN har put forward a very 
satisfactory working hypothesis to account for the 
presence of these early Enghsh instruments at Bt. 
Andrews. The additional plate supplied by John 
Marke proves that the Cole astrolabe was in the hands 
of this eminent maker in London about the time when 
Prof. Gregory was collecting scientifle instruments 
there. May I add that the finest picture of Cole's 
great Ts A was published in colour in the JUus- 
trated London Newes for Aug. 14, 1928. 

R. T. GuwrHER. 

The Old Ashmolean, 

Oxford. 


- Marom 24, 1028] 


Light and Sight." 
IN a recent number of NaTunR (Jan. 21, p. 95), 


. Bir John Parsons, referring to the duplicity weer 


of vision, says without qualification that the '' 
bre ible for ‘scotopic, the cones chiefly for 
photopic vision,” tho he later refers to  diff- 
culties ’ in this formulation. 

Current theories of colour vision may be divided 
into two groups: Young-Helmholtz (three-oolour 


` proceases, all positive) and Hering (two-colour pro- 


cesses, with positive and negative conditions, and 


te each to & 


series of organs, and to assign scotopic vision to the 


' rods, which alone have been 


recognised ag poesesiog 
the scotopic pigment. The photopic pigments shoul 
be present in such minute amounts as to be und 


- tectable with our present crude methods. : 


l 


t 
4 


f 


The Hering theory, with ita Deputy as well as 


i ouble maximum 


theory seems to 
In this case 


presence or absence of the special structures 
leading to colour separation, and Sir John Parsons’s 
statement ia no longer obvious. 

In fact, the existence of an acute colour sense in 
the middle range of adaptation * (that of ordinary 
lamp-light), where the rapidity of adaptation shows 
that the scotopic pigment is functioning, seems 
incapable of explanation unless this in ence is 
assumed. Under the Helmholtz theory, the colour- 
processes, being dependent: titatively on the 
minute surviving amount of photopic pigment, 
should be completely overshadowed by the ten or a 
hundred times activity of the ‘ rods.’ 

I have recently worked out in some detail a hypo- 
thetioal separation of the colour-sorting and photo- 
sensitive = on this basis of mdependence, 
with oP yaical basis (interference) for one and a 
chemi hotosensitive pigment) for the other 
(American Journal of P. , 40, 1-25 ; 1928). 

As to the foveal ‘cones,’ it should be noted that 
they are really organs of intermediate character, at 
least in the monkey and man, and could just as well 
be interpreted as modifled rods. 

M D Wa. T. M. FORBES. 

Cornell University, Ithaca, N.Y., U.S.A. 


The * Dattve’ Chemical Bond. 
Wave mechanics notwithstanding, the electronic 


. conception of valence in chemistry is serving a useful 


purpose. It is true that we know little in to 
what we symbolise by & shared pair of electrons, but 
even less was ever known of the inner meaning of the 


single bond of o io chemistry, altho nobod 
would den Phat this bonteni of ripa bana lus 
been a one. 

In recent years, a clear distinction has been drawn 
between two of co-valence involving a pair of 
electrons by the atoms A and $. Ta the 
first type, ‘normal’ oo-valenoe, each of the two 
atoms contributes ons of the two electrons. In the 

? Itis necessary to assume for the peripheral retina either a fifth 
CUT EN e colour pigments tn the indi- 

* midis adaptation 'mesopie' Most 

k is done 
f a eames a aean e orte ather aå 
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is rendered polar. 
for the second 
type of co-valence here d Bo long as the 
conception remains a useful one, vesc let ua 
have a good name for it. One of the earliest names, 
mageran 1921 by Perkins in the Philippine Journal 
of Science, was a ` bo: ing direct union.’ Lowry 
roposed the names ‘mixed’ or 'ionised' double 
because the union partook of the nature of 
electro-valencs as well as of oo-valence. These names 
have been ad criticised by Porter, Rankine, 


apt to lead to confusion, in such a ical case, for 

le, as the following. In considering the com- 
p i CINE, kOe chemists now universally 
ollow Werner's usage and speak of the chlorine and 
the five ammonia molecules within the square bracket 
as being co-ordimated with the central cobalt atom. 
But of these six co-ordinated entities, only five are 
attached by ‘ co-ordinate ' links. 

Adopting & useful terminology, Sidgwick has called 
the gtom A above a ‘donor’ and the atom B an 
‘acceptor’ atom. To this it cannot be objected that 
‘the names savour overmuch of electro-valence, where 
one electron is given and taken, for the second type 
of oo-valence has indeed a close analogy to electro- 
valence, and this may rightly be indicated in the 
nomenclature. In consonance with this idea, I wish 
to ee that the second type of co-valence bond 
d above be called a ‘dative’ bond or link. 


* Dative’ is & short word, and iled by previous 
usage in chemistry. ALAN W. C. Mon 
Princeton University, Feb. 4. 





| Luminescence of Mercurous Chloride of 
Standard Purity. 


Ox studying the photochemical changes of a pure 
and dry mercurous chloride, prepared in a dark room, 
& greenish - white luminescence was observed when 
this was stirred by & dry glaas rod. This phenomenon 
was noticed in glass, porcelain, and ic crucibles 
for about fiveseconds, and it was not possible to produce 
it with the game rod again unless the rod was cleaned 
of ita deposit of mercurous chloride powder. The 
luminescence was produced also for about the same 
length of time if the rod iteelf with ite thin mercurous 
chloride cover was slightly rubbed with a dry cloth. 
The fo i illumination of the sample has no 
effect Gn tha daracion and run d of the excited light. 

The experiments so far made show that the dryness 
of the sample treated plays an important rôle in the 
intensity and the duration of the phenomenon 
described. On the other hand, one could not in- 
crease the duration of scintillation, although all traces 
of water and other impurities were most carefully 
excluded both in preparation of the chloride used 
and during the ion with it. 

Bo far as could be proved, the phenomenon ob- 
served is not geused by electric charge produced by 
rubbing, nor is it a case of phosphorescence or 
orystalo-luminescenoe, since it is affected neither by 
& ious illumination nor by a perfect pulverising. 

details will be published elsewhere after the ex- 
periments have been completed. J. KĚRPRLKA. 

The Institute of Inorganic Chemistry, 

Charles University, Prague, Feb. 22. 
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The New Science Museum. 


HE Science Museum, which is the national 
museum of science and mdustry in Great 
Britain, dates from 1856, when the various collec- 
tions which had been acquired by the Royal Com- 
mission of the Exhibition of 1851 for the purpose 
of illustrating the application of science and art to 
ind were bronce together and arranged for 
exhibition at South Kensmgton The exhibition 
so formed was housed in tem 
was known as the South 


rary buildings and 
ensington Museum, 











nitely postponed and the development of the 
collections was retarded. This portion, the Eastern 
Block, has, however, now been completed and was 
opened by His Majesty the King on Mar. 20. 

The main object of the Museum is to illustrate 
science and the application of science to industry, 
and for this purpose the collections are 
broadly under four divisions : (1) Industrial engin- 
eering ; (2) stationary engines and land transport ; 
(3) water transport and air transport; (4) science 





TM we e 








Fia 1.—New bulldings of the Sconce Museum, South Kenmngton, Bast block, from Exhibtion Roed. 


which title it retained for more than half a century. 
In 1909, that part of the collections pertaining to 
art was transferred to the newly constructed 
Victoria and Albert Museum, and the science 
collections which remained were brought under & 
separate administration. The Science Museum 
from that time ceased to be a purely departmental 
institution and became a natio one; ite new 

t was emphasised by a Departmental Com- 
mittee, which reported in 1911 and 1912 on its scope 
and aims, recommending the erection of new build- 
ings to provide & very considerable addition to the 
area of the exhibition galleries. The erection of the 
first block of the new buildings was begun in 1912, 
but, owing to the War, its completion was indefi- 
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and scientific apparatus. This classification (and 
that of the many groups within theee divisions) is 
not strictly logical, but is determined largely by the 
conditions of space and by the history of paat 
development, and will be subject to revision when 
that is possible. the various groupa or sections 
development takes place in acoo: ce with a 

m troduced by the present Director, Sir 
Henry Lyons, which ae approved schemes of 
development to include a historical series of oritio- 
ally selected objects which will illustrate the most 
important stages in the past development, and also 
a, series illustrating current practice. Without some 
such olear plan, museum collections tend to become 
ill-balanced, some parta being over-represented and 
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others comparatively neglected. The historical 
series changes but slowly, and should contain all 
objects of enduring importance ; in the representa- 
tion of current practice the objects are of necessity 
changed frequently, being replaced by newer or 
more efficient examples as these are produced. In 
this way it is possible to maintain the collections 
representative in character without their becoming 
un eable in size. " —— 

The objecta forming the collections are obtain 
by gifts, canes punk ased or by construction in 
the Museum workshops. During recent years the 
number of acquisitions annually has been from 
about 1200 to 1600, and of these 90 per cent. are 
gifta and loans. The funds allotted for the purchase 
of objects are only £800 per annum, so that the 
number of exhibits thus acquired is small. A 
descriptive label, which gives 
both a general and a technical 
deacription of the exhibit, is 
mised with every object, and 
illustrated catalogues of the 
various sections are published. 
Models, apparatus, and machinery 
are shown in motion whenever 
this is practicable ; in many cases 
exhibita are seotioned in order 
that the internal construction may 
be seen. The collections of the 
Science Museum are very rich in 
examples of original historical 
apparatus ; they contain full-sized 
machinery and apparatus when- 
ever possible, and accurately 
executed scale models when space 
must be restricted. 

The new building has galleries 
providing an exhibition area of 
approximately 143,000 square feet 
—& little more than one-third of 
the area recommended as ulti- 
mately necessary—a main entrance 
hall, demonstration rooms, offices, 
workshops, and stores. The ex- 
terior is in Renaissance style, while 
the interior is simple and devoid of ornamentation, 
giving a suitable setting for the exhibition of 
machinery and scientific apparatus. Particular 
attention has been paid in the design to the special 
jneeds of the Science Museum ; the average ratio of 

glass to floor area is about 1 : 4, excluding glass roofs, 
fand the floors are provided with an elaborate 
system of duota which acoommodates the lighting, 
gas, and compressed sir mains, and siables the 
jpower necessary for operating models, eto., to be 
! available readily. 

The main entrance in Exhibition Road opens 
direct into a reception hall from which access is 
given immediately into a top-lit lighting hall 
120 feet long and 40 feet wide, roofed at third-floor 
level and bounded on all sides by other exhibition 
galleries. This hall is devoted normally to station- 

engines, and contains, among many historical 
exhibits, three of the original engines designed by 
James Watt. The important inventions of Richard 
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Trevithick in the development of the high-preasure 
ine are well represented, but the collection covers 
the whole period from the primitive application of 
animal power, wind and water wheels, to the modern 
steam turbine and internal combustion engine. 

A roof-lit gallery adjacent is devoted to railway 
engineering generally, and contains a very repre- 
sentative series of models illustrating many t 
of locomotive engines as well as the original Puffing 
Billy, The Rocket, and other historical engines. At 
the west end of this gallery is & reproduction of 
James Watt’s attic workshop, in which at Heathfield, 
Birmingham, he did experimental work on soulpture- 
copying machinery during the latter years of his 
lito. The contenta &re placed exactly as they were 
left by him at the time of his death in 1819. 

Another gallery on the ground floor accommo- 











FIG. * —Statonary engines and prime movers. 


dates the aeronautical collection, which includes, 
among several historical machines, the original 
Wright aeroplane of 1903—the first man i 
aeroplane to make a free flight under Pasaran] 
the Vickers: Viney trans-Atlantic aeroplane of 1919. 
A series of more than one hundred models illustrates 
the development of hghter-than-air and heavier- 
than-air craft up to the present day, and the pro- 
gress made in &ero-ongine design is adequately 
shown. 

The collections illustrating electrical engineering, 
electrical communication, hand toola and machine 
tools, mining and metallurgy, textile machmery,and 
& part of ship construction are shown in the first- 
floor eries. In electrical engineering there is a 
valuable collection of early dynamos and electrical 
machinery, with examples of modern practice. A 
modern automatic telephone exchange system is 
arranged for demonstration and may be operated 
by the public. A receiver for radio telephony is 
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&rranged algo for operation in order to demonstrate 
modern distortionless reproduction. In the hand 
and machine tool collection the development of 
some of the more common tools is shown from the 
earliest civilisations down to the present day. 
Textile machinery is represented by some very 
valuable original machines made by Arkwright, 
replicas of ves’ spinning jenny and Cromp- 
ton’s mule, with models and actual machines show- 


ing the various ba in spinning and weaving. 

The Eastern ery on the first floor contains & 
historical series of models tracing the development 
of the sailing ship from the Viking long-ships to the 
great three-deck sailing ships of the Crimea War 
on the naval side, and to the Australian wool- 
clippers on the mercantile side. Many of the models 
are contemporary, such as that of H.M.S. Prince 





(1670), and have been made in the actual yards when 


the ships were built. Another seriee of models 
shown here illustrates, in considerable detail, the 
development of the armoured battleship from 
H.M.S. Warrior of 1861 up to the super-Dread- 
nought, H.M.8. Monarch of 1912, while seotioned 
models show advances made in internal oon- 
struction. 

The corresponding gallery on the second floor 
contains a series which illustrates the development 
of the merchant steamship from ite infancy to the 
present day. A partioularly fine series of Cunard 
models shows the growth and improvements of 
Atlantic liners, while cargo vessels, tank steamers, 
and their special systems of construction are well 
represented. The Eastern Gallery on the third 
floor is devoted to a collection of small craft from 
all parte of the world, and it gives ial facilities 
for the study of the results produced both by race 
and environment. The various types of i 
vessels peculiar to the different portions of the 
British coasts, and now fast disappearing, are illus- 
trated by some models, most of which are at least 
forty years old. Junks and sampans from China 
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and from Japan, Arabian dhows and dahabias from 
the Nile, are well represented, while a colleotion of 

acht models traces the development from the 
Data yachts of Stuart times and the pilot cutters 
of the early nineteenth century to the highly 
specialised racing yaohta of to-day. 

Other collections to be found on returning to the 
second floor are those illustrating meteorology, 
geophysics, electrical instruments, mathematical 
Instruments, time measurements, pumping machin- 
ery, and building construction. In meteorology 
the development of the various meteorological 
instruments is shown in & historical series, and 
the method of computing and producing the 
daily weather reports of the Meteorological Office 
is illustrated. e group illustrating geophysics, 
including atmospheric electricity, terrestrial mag- 
netiam, seismology and gravity, 
is represented by instrumenta 

ing from Choko’s seismo- 
scope of A.D. 132 to the modern 
Milne-Shaw seismograph and the 
latest models of the Edtvos 
torsion balance. 

The section relating to time 
measurement includes examples 
of water-olooks, sundials, clocks, 
watches, and chronometers, rang- 
ing in period from the time- 
measuring devices of ancient 
Egypt to modern systems of 
electric clocks. Of special in- 
terest are the representations of 
a water clock from Karnak of 
about 1400 5.0. and an tian 
shadow olock of the tenth to 
eighth centuries Bo, also the 
fourteenth oentury turret clock 
from Dover Castle. The second 
of John Harrison’s four chrono- 
meters, the performance of the 
last of which obtained the award offered by the 
British Government for a method of determining 
longitude, is also shown here. 

e third-floor galleries contain the collections 
illustrating chemistry and industrial chemistry, 
geography, geodesy and surveying, optical instru- 
mente and astronomy. A large gallery adjoining 
the reception hall, with an entrance direct to 
Exhibition Road, has been allotted for special 
temporary exhibitions such as those illustrating 
the results of ourrent scientific research which have !, 
been contributed in the past by the various research 
associations and have proved of considerable 
interest. At present this gallery contains the King. 
Geo: III. collection of scientific instrumenta ' 
whioh was formed during the latter half of the 
eighteenth century and located in the King's 
Private Observatory at Richmond until 1841. i 
collection forms an interesting and valuable record 
of the state of instrument design and development 
at that period, and includes instruments intended 
for serious scientific research in astronomy, elec- 
tricity, and mechanics, as well as apparatus devised 
purely for instructional purposes. 
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Obituary. 


Sia AUBREY NTRAHAN, K.B.E., F.R.S. 


N Mar. 4 Sir Aubrey Strahan died at the age 

of seventy-five at his house, Fairfield, Goring, 
Berks, which had been his residence sinoe his 
retirement from the directorship of the Geological 
ate of Great Britain and the Museum of Peas 
logy in July 1920. He had been in fairly 

up to within a few days of his desth, 

E iE an active interest in ] ublio affairs, 
and was a member of the Court of the University 


of Reading. 

Sir Aubrey Strahan was the son of Mr. William 
Strahan of Blackmore Hall, Sidmouth, and was 
born on April 20, 1852. He was educated at Eton, 
where he went in 1865 to the Rev. Herbert Snow’s 
house. In 1870 he entered St. John’s College, 
Cambridge, and took his honours degree in natural 
science in 1874. His experience at Cambridge 
moulded the course of his future life, for he was 
associated with a group of students under Sedg- 
wick, MoKenny Hughes, and Bonney, destined to 
attain great distinction as geologists. Among his 
friends of those years may be mentioned Teall, 
Marr, Sollas, and Clough. In 1875 he joined the 
Geological Survey of Great Britain as an assistant 
geologist, and in that service he continued for the 
rest of his active life, ascending through every 
grade until he became director in 1914. His early 
work was done in the coalflelds of North Wales 
and in the’ Isle of Wight, and his interests 
were principally in Secondary and Carboniferous 
rooks : all work was done with 
iiu &nd has well stood 
time. 

Strahan was a geologist of sound judgment, little 
disposed to speculation S ae His great 
merits as an authority on eld geology received 
recognition in 1903, when he was appoi 
member of the Royal Commission on Coal Supplies. 
He was one of the most valuable members of that 
Commission, which produced a report of the 
greatest permanent value, such as no other country 
than Great Britain possesses. Since 1897 Strahan 
had been in charge of the revision of the maps of 
_the South Wales coalfield, which were old and 
/ unsatisfactory. This work occupied his attention 

| for nearly twenty years and resulted in the 
- duction of a complete series of memoirs, one-inch 
and six-inch maps of that coalfield, which are 
(Dc. William Pollard he also produced a mo With 
Pollard he also produced a memoir on 
ate coals of South Wales, discussing the causes of 
anthracitisation, which has attracted much atten- 
tion. 

In January 1914, on the retirement of Sir Jethro 
Teall, Strahan was appointed director of the 
Geological Survey. Ve soon thereafter the 
country became involv in the War, and the 
whole of his energies were absorbed in the task 
of supplying geological information for civil and 
military purposes. He prepared and issued maps 

of the Belgian war zone, and undertook a great 
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variety of tasks, both nally and through his 
staff, Im connexion with active (0) tions on all 
the fronte. In addition to this, the demands for 
home sources of minerals for industry became very 
urgent. - The staff was greatly depleted by the 
departure of geologists on active service, but 
Strahan organised a bureau of information which 
gradually increased its activities until it took in 
every part of the fleld of British economio geology 
and extended also to many of the Dominions and 
allied countries. The result of this work after- 
NAI PODIUM D See TODO OA 
the mineral resources of Great Britain, which no 
comprises Muy volumes and contains &ocurate 
descriptions of practically every useful source of 
economic minerals in Great Britain. 

During and after the War, Strahan served on 
many departmental committees and was much 
consulted in reference to problems of recon- 
struction and the development of research in 
connexion with ind He aided in the re- 
organisation of the logical Survey which 
resulted from ite transference to the De 
ment of Scientific and Industrial Researo 
1919, and placed the institution on a much more 
satisfactory basis. 

The maps and memoirs which Strahan prepared 
in collaboration with his oo es are far too 
numerous to mention individ Among the ' 
more important may be cited the memoirs on 
Chester, Rhyl, Flint. Isle of Purbeck and Wey- 
mouth, and the series on the South Wales Coal- 
field. He was very i interested in the 
problem of buried or co ed ooalflelds in the 
south-east of England. one DA papers 
from his ve & [elt the Quarterly 
Journal of the Fe anoa ociety of London. 

Among the honours conferred on Strahan were 
the fellowship of the Royal S (1903), president 
of the geological section of the British Association 
(1904), vice-president of the International Geo- 


logical Co: (1913), president of the Geological 
Society of in (1913-14), and the Wollaston 
medal (1919). He ook c degree of Bo.D. at 


Cambridge in 1907 and was created K.B.E. in 
1018. 

The characteristics of Strahan’s 
ores were his thoroughness and his trust- 
worthiness. His opinions on all questions of 

logy were given with caution were very 
ighis valued. The conclusions he arrived at were 
always founded on very elaborate investigation. 
Although he did not shun speculation, he was 
averse to brilliant and elusive hypotheses. He 
had great chatm of manner, and his friendship 
was much prized. In addition to this he had a 
shrewd judgment of men and excellent oo 
capacity ; ualities made him a Civil t 
of o s disiioetion. and coupled with an 
intense love dida v work and a wide know- 
l .of British geology, they raised him to the 
highest position in the POM Survey. 

J. S. F. 
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News and Views. 


Da. JHans’s recent lecture before the Royal Society 
of Arta, which forms our Supplement this week, affords 
one more example of its suthor’s remarkable power 
of presenting the resulta of the most recondite astro- 
nomical research in intelligible and exceedingly 
interesting language. No one has contributed more 
conspicuously to the impreasive story which it unfolds 
than Dr. Jeans himself, and the secret of his success, 
both in investigation and exposition, can be traced 
in no small measure to the fact that he never loses 
sight of the universe while examining the stars. He 
has learnt, as every astronomer and physicist must 
ultimately do, to think coemically. It is an awe- 
inspiring tale he tells, and one which tends to escape! 
critical appreciation by the reason, by virtue of ite 
overpowering effect on the imagination, unleas one 
is careful to repeat to oneself over and over again 
the warning that “our three-days-old infant cannot 
be very confident of any interpretation ıt pute on a 
universe which it only disoovered a minute or two ago.” 
This neceasary corrective to our enthusiasm might 
well reoeive greater emphasis without risk of chasing 
the impassioned expression from the countenance of 
the most poetical of the sciences. There is a danger 
that the charm and artistic oompleteneas of Dr. Jeans’s 
exposition should cause readers to invest his remarks 
with a finality which his own intellectual control 
would not allow him to claim for them. It must 
be borne in mind that the ‘immortal moment’ to 
which he refers is not necessarily the moment of 
glimpeing immortal truth. A child has two immortal 
momente—one when he first beholds the sea, and 
another when he reads ‘Treasure Island.” It is 
perhaps an open question which is the more worthy 
of comparison with the present outlook in ooemogony. 


8m Ourvern Lonag, on the occassion of Dr. Jeans’s 
lecture, directed attention to the most striking defici- 
enoy of our present views, in asking what becomes of the 
radiation which the stars are continually pouring into 
space. In the last few ticks of the clock we have 
learnt where the radiation may come from, but no 
one has yet been able to hazard even & plausible 
guess as to where it goes, or is destined to go, in & 
poesibly finite space. Our ignorance on this point 
may well make us doubtful whether we have yet 
begun to understand the universe. Can we really 
say we have begun to understand geography if we 
have learnt where a river may rise, but remain 
unaware of the existance of the sea? Dr. Jeans’s 
figures lead to the conclusion that the mass-equivalent 
of the radistion already discharged must far exceed 
the total mass of matter now existing as stars and 
nebule. We therefore know nothing of the greater 
part of the substanoe of the physical universe. If we 
have cause for congratulation, it is that we can now 
realise more clearly than before how inadequately 
our present conceptions represent reality. That is a 
great advance—perhape an essential part of every 
advance the human mind is capable of making—and 
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the considerations which Dr. Jeans has brought before- 
us contribute substantially to intellectual progress 
when judged by this standard. 

Is January 1927 the Australian Development snd 
Migration Commission submitted to the . British 
Government a scheme for a geophysical survey of 
certain parte of Australia, This scheme was referred 
by Mr. Amery to the Empire Marketing Board, 
which invited the Committee of Civil Research to 
set up a sub-committee to investigate the proposal. 
Appointed in April last, the sub-committee presented 
& report which was approved by the Committee of 
Civil Research in July ; the Empire Marketing Board 
then arranged with the Australian Government to 
finance the scheme jointly, by equal contributions 
up to £16,000 each, spread over two years. Already 
by November last the leader of the survey party had 
been chosen, namely, Mr. A. Broughton Edge. The 
report of the sub-committee has recently been issued, 
under date November 1927, though for prees purposes 
it was ‘ released ' only in February 1928. The report 
is a valuable and important document, and in the 
short space of 15 pages indicates where and to what 
extent geophysical methods of surveying have been 
employed for economic purposes, what are the 
principal methods that have been successfully used, 
with their range of usefulness, and what recent 
advances in method have been made.’ 


GEOPHYSIOAL surveying methods depend on pro- 
perties which can be detected without direct access ; 
the chief of these are gravity, electrical conductivity, 
intensity of magnetisation, and elasticity. They may 
be used directly to ascertain the presence of bodies 
of ore which themselves produce measurable effecta 
at the surface, or indirectly in cases where such 
effecta, though not caused by the bodies sought for, 
are produced by other underground substances 
usually associated with those bodies. The indirect 
method has an important application to the location 
of oil deposits, which appear to be associated with 
salt-domes, the location of which can be determined 
directly by geophysical means. The development 
of such methods has occurred mainly since the War, 
stimulated by the increasing poemibility of working 
deep deposite, and by the coat and difficulty of | 
borings and shafts for the direct location of deposits. ` 
The report indicates in outlme how far it is of value 
to use different methods in conjunction with one; 
another. The specific recommendation is ın fávour ` 
of an experimental survey of a restricted area, aay ` 
20 miles square, in Australia; the choice of the area, 
among the large number which the committee oon- 
siders are likely to be suitable prima facie, being left 
for decision by the leaders of the party in consultation 
with the leading Federal and State geologists, regard 
being had to the desirability of developing new regions 
for expansion of population. Detailed recommenda- 
tions are made as to the personnel, cost, duration, 

(Continued on p. 471.) 
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The Wider Aspects of Cosmogony.! 
By J. H. Juans, Seo. RS. 


NTEREST in scientific coamogony is a recent, 
and still a very tender growth. Anthro- 
pologiste and geologists tell us that man has existed 
on earth for something like 300,000 years ; we must 
go this far back to meet our ape-like ancestry. 
Between them and us some 10,000 generations of 
men have walked the earth, most of whom have 
probably given some thought, in varying degrees, 
to the significance of their existence and the plan 
of the universe. í 
Of these 10,000 generations of men, the first 
9990 unhesitatingly regarded the earth as the centre, 
and terrestrial life as the central fact, of the uni- 
verse. As was suited to its majesty and dignity 
as the abode of man, the earth stood still while the 
celestial sphere spun round it, covering in the earth 
much as a telescope-dome covers in the telescope ; 
and this dome was spangled with stars, which had 
been thoughtfully added so as not to leave the 
central earth unillumined at night. Ten genera- 
tions at most have been able to consider the 
problem of their existence in anything like ita 
proper astronomical perspective. 
Tux Posrrion oy MAN IN THE UNIVHRSH. 
The total age of the earth far exceeds the 300,000 
years or so of man’s existenoe. The evidence of 
geology, and of radio-activity in rocks in particular, 
shows that it must be something like 2000 million 
years, which is several thousand times the age of 
the human race. Old Mother Earth must regard 
man as & very recent apparition indeed; he has just 
appeared to burrow into her, burn her forests, put 
her waterfalls into pipes, and generally mar the 


, beauty of her features. If he has done so much in 


the first few moments of his existence, she may well 
wonder what is in store for -her in the long future 
ages in which he is destined to labour on her surface. 
For in all probability the life in front of the human 
race must enormously ‘exceed the short life behind 
it. A million million years henoe, so far a8 we can 
foresee, the sun will probably still be much as now, 
and the earth will be revolving round it much as 


1 The Trueman Wood Lecture delivered before the Royal Boclety of 
Arta on Wednesday, Mar. 7. 


now. The year will be a little longer, and the 
climate quite a lot colder, while the rich accumu- 
lated stores of coal, oil, and forest will have long been 
burnt up; but there is no reason why our de-. 
scendants should not still people the earth. Perhaps 
it may be unable to support so large a population 
as now, and perhaps fewer will desire to live on it. 
On the other hand, mankind, being three million 
times as old as now, may—if the conjecture does 
not distress our peasimists too much—be three 
million times as wise. 

Looked at: on the astronomical time-scale, 
humanity is at the very beginning of ita existence— 
a new-born babe, with all the unexplored potenti- 
alities of babyhood ; and until the last few momenta 
its interest has been centred, absolutely and ex- 
clusively, on ite cradle and feeding-bottle. It has 
just become conscious of the vast world existing 
outside itself and ite cradle; it is learning to focus 
ita eyes on distant objecta, and its awakening brain 
is beginning to wonder, in & vague, dreamy way, 
what they are and what purpose they serve. Ita 
interest in this external world is not much developed 
yet, so that the main part of its faculties is still 
engrossed with the cradle and feeding-bottle, but 
a little corner of ita brain is beginning to wonder. 

Taking a very gloomy view of the future of the 
human race, let us suppose that it can only expect 
to survive for two thousand million years longer, a 
period about equal to the past age of the earth. 
Then, regarded as a being destined to live for three- 
score years and ten, humanity, although it has been 
born in a house seventy years old, is iteelf only three 
days old. But only in the last few minutes has it 
become conscious that the whole world does not 
centre round its cradle and ite trappings, and only 
in the last few ticks of the clock has any adequate 
conception of the size of the external world dawned 
upon it. For our clock does not tick seconds, but 
years ; ita minutes are the lives of men. A minute 
and a half ago the distance of a star was first 
measured and provided a measuring-rod for the 
universe. Ten seconds ago Shapley showed how 
the peculiar stars known as Cepheid variables 
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provide & longer measuring-rod, and taught us to 
think in distances so great that light takes hundreda 
of thousands of years to traverse them. With the 
very last tick of the clock, Hubble, using the same 
measuring-rod, has found that the most remote 
objects visible in the biggest telescope on earth are 
so distant that light, travelling 186,000 miles a 
second, takes about 140 million years to come from 
them to us. 

Not only is our vision of the universe continually 
expanding, but also it is expanding at an ever- 
inoreasing rate. Is this expansion destined to go 
on for ever ? So far as we can at present see, no ; 
for a general guiding principle, that of generalised 
relativity, fixes a limit, which we are fast approach- 
ing. According to this theory, space cannot extend 
for ever; it has no limit, but is nevertheleas finite 
like the surface of the earth. Without exploring 
and surveying the whole of the earth’s surface, we 
can make a fair estimate of ita total area by measur- 
ing ita radius, which we can do by measuring its 
ourvature at any one point. In the same way the 
total volume of space is flxed by & quantity, the 
curvature of space, which can be determined by 
measuring the density of distribution of matter in 
space. Space which contained no matter would go 
on for ever, but the parte of space we can survey 
with our telescopes contain enough matter to show 
that we already see an appreciable fraction of the 
whole of space. It is as though our baby, watching 
ships coming from over the horizon, concluded that 
the earth’s surface was curved, and formed a general 
rough conception of its size by imagining the 
observed curvature oontinuing until the earth’s 
surface rounded back on itself. 

Exact figures are impossible, but Hubble has 
caloulated that space is not likely to extend to more 
than about a thousand times as far as the farthest 
nebula visible in the biggest telescope. Nothing 
prevents our going on and on in space beyond this 
distance, but, if we do, we merely come back to 
ourselves. The possessor of & sufficiently sensitive 
wireless apparatus may emit signals and piok them 
up a seventh of a second later after they have 
travelled round the world. In the same way a not 
inconoeivable increase in the size of our-teleecopes 
would take us round the whole of space, and we 
should see the stars surrounding our sun by light 
which had travelled round the universe, not of 
course as they now are, but as they were 100,000 
million years ago. 

Such considerations make it improbable that the 
expansion of the universe can continue at ita present 
rate for much longer. Having grasped that the 


- 


world is round, the infant speedily forms a fair 
idea of ita size. Our particular infant, mankind, 
has made the great discovery of the existence of the 
outer world, has formed some conception of ita size, 
and adjusted his ideas, not by a process of slow 
revelation, but by a brain-flash of the last few 
seconds. In his mature years and his staid old age 
he is no doubt destined to make many sensational 
discoveries, but he can never again live through the 
immortal moment at which he firat grasped the 
immensity of the outer world. We.only live 
through a few ticks of his clock, and fate might have 
ordained that they should be anywhere in the three 
days that the child has already lived, or in the 
seventy long, and possibly tedious, years yet to 
come. The wonderful thing is that she has selected 
for us what is, perhaps, in some ways the moet 
sensational moment of all in the life of our race. 

The child sets ita newly awakened mind to work 
to adjust and co-ordinate a new array of facts. If 
the world was not made to surround ita cradle, 
what purpose can it serve? If the lighta of the 
great ships in the harbour were not designed to 
light its nursery at night, what can they possibly 
be for 1 And, most interesting problem of all, if 
the world is such a big affair, can there be other 
cradles and other babies 1 

These remarks will have served their purpose if 
they suggest that what I am rashly trying to set 
forth here should not be judged as a finished science 
or the solution of a problem ; it is rather the first 
confused gropings of the infant mind trying to under- 
stand the world outside ita cradle. And if the im- 
pression produced by its firat inexperienced glance 
at the outer world had to be described in a single 
word, it would probably select the word ‘immensity.’ 


Toe Iorensiry OF Space. 

The immensity of space is measured by the figures 
already mentioned. Light and wireless signals 
travel at the same rate because, of course, they are 
essentially the same thing; and this thing takes a 
seventh of a second to travel round the world, and 
probably something like 100,000 million years to 
travel round the universe. The ratio of these times 
(2 x 10%) measures the dimensions of the universe 
in terms of the familiar dimensions of the world ; 
incidentally, it also measures the expansion of our 
spatial ideas since Copernicus. The disparity of 
size is too great to be easily visualised. Suppose 
the aize of our earth represented by a single atom. 
Then the range of vision of the biggest telescope 
is about represented by the whole earth, and the 
size of the whole universe, according to the theory 
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of relativity, is represented by a stack of a thousand 
million earths. J i 
Bearcely leas bewildering than the immense extent 
of space is the immense amount and variety of matter 
it contains. The sun, which is a million times as 
big as the earth and 300,000 times as massive, 
proves to be something less than a grain of sand 
on the seashore. It forms one of a family whose 
number must certainly be counted in thousands of 
millions ; Seares has estimated it at thirty thousand 
millions. This is not the only family of stars in 
space. Each of the great spiral and other extra- 
galactic nebule, such as are shown in Figs. 1, 2, 
and 3, is either a family of stars, or consiste 
of stars in the making, or of matter which is 
destined ultimately to form stars. We can estimate 
the masses of these great nebule by gravitational 
means, and each is found to contain enough matter 
to make a thousand million suns. This of itself 
will give some conception of the vast 
size of these nebulw, but to tell the 
whole story, it must be added that 
their colossal masses are so tenuous 
that each millionth part of an ounce 
is, on the average, as big as the 
Matterhorn. Think of a body which 
is bigger than the Matterhorn by as 
much as a thousand million suns is 
heavier than a millionth part of an 


enormous variety of big and little stars, of bright 
and faint stars, of red and blue stars, and of hot, 
hotter, and still hotter stars. The faintest of known 
stars (Wolf 359) emita only a fifty thousandth 
part of the light of the sun, while the brightest 
(S. Doradus) emits 300,000 times as much light as 
the sun. The smallest known star (Van Maanen’s 
star) is about the size of the earth ; a million such 
stars could be packed inside the sun and leave room 
to spare. The largest known star (Betelgeuse) is 80 
large that 25 million suns could be packed inside it. 
Their ranges are greater than those between a 
searchlight and a glowworm, or between balloons 
and bird-shot. 

Yet the stars are essentially similar structures. 
A normal atom oonsista of a central nucleus round 
which a number of electrons revolve like planets 
round the sun—a miniature solar system, in fact, 
in which the vacant space far exceeds that occupied 








ounce, and we have the size of any 
one of these great nebule. Any one 
of the three photographs here repro- 
duced would have to be enlarged so as to cover the 
whole of Asia before a body of the size of the earth 
became visible in it at all, even under the most 
powerful of microscopes. 

Hubble estimates that about two million such 
nebule are visible in the great 100-inch telescope 
at Mount Wilson, and that the whole universe has 


` about & thousand million times the volume of that 
i 


part of space visible in this telescope. Let us now 
multiply 1000 million by 2 million, and the product 
by 1000 million. The answer (2 x 10™) gives some 
indication of the probable number of stars in the 


,^ universe; the same number of grains of sand spread 


? over England would make a layer hundreds of 


yards in depth. Let us reflect that our earth is one 
millionth part of one such grain of sand, and our 
mundane affairs, our troubles and our achievements, 
begin to appear in their correct proportion to the 
universe as & whole. 

While the stare may fairly be compared to graing 
of sand in number, they differ too much inter se for 
the comparison to be oarried further. There is an 


Fig 1.—HRegular shaped nebula (N GC 4594) with ring of dark matter 
surrounding equator. 


by matter. With greet heat the electrons begin to 
break loose and fly off at a tangent. The central 
temperatures of the stars can be calculated with 
fair precision, and prove to be so high that most 
of the electrons must have already broken loose 
from their atoms. Of recent years, a great deal of , 
labour has been devoted to testing the hypothesis 
that practically all the electrons have 80 broken 
loose, the stripped atoms and electrons flying about 
in a general hurly-burly like the moleoules of a gas. 
But the hypothesis has proved disappointing, and 
a much more probsble hypothesis is, I think, that 
the atoms are not stripped quite bare, but that in 
most stars they retaih a few rings of electrons which 
give the atoms so much size that they jostle one 
another about like the molecules of a liquid. This 
hypothesis explains beautifully the otherwise 
purzling fact that stars of large mass fall into 
distinot groups, of what may almost be described 
as ‘standardised’ sizes. On the ‘liquid star’ 
hypothesis, these different sizea correspond to the 
different sizes possible for the stellar atoms. which 
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may have 0, 1, 2, or 3 rings of electrons left, but 
cannot have fractional numbers. The largest stars 
of all, such as Betelgeuse, have three rings left, 
while minute stars, such ag Van Maanen’s star, 
consist of atoms most of which are stripped quite 
bare, so that there is almost no limit to the closeness 
with which they can be packed together. An 
average handful of the matter of which thid star is 
composed would contain about ten tons. 

Thus the observed sizes of the stars proclaim 
the secret of the structure of the atom. The aize 
of the stars are discontinuous because the sizes of 
atoms broken down to different stages are dis- 
continuous. These discontinuities can be traced in 
turn to the discontinuities which form the central 
feature of the new quantum dynamics Thus the 
distinguishing characteristic of the laws which 
govern the most minute processes in Nature is 
transmitted directly into the large scale phenomena 
of astronomy and governs the distribution of the 
huge masses of the stars. The infinitely great is 
never very far from the infinitely small in science, 
but it would be hard to find & more sensational 
illustration of the unity of science than that I have 
just given. 

On this hypothesis, not only do the observed 
sizes of the stars disclose the general structure of 
the atom, which 18 old knowledge, but they also 
reveal the detailed structure of the particular atoms 
of which the stars are composed, and this is new 
knowledge. To be precise, the observed aizes of 
the stars disclose the atomic weights of the stellar 
atoms ; they indicate that the stellar atoms are 
probably rather heavier than the heaviest atom, 
uranium, known on earth. The atoms which reveal 
their presence in stellar spectra are, of course, 
atoms of the ordinary terrestrial elementa— 
hydrogen, iron, calcium, and the like. These, being 
the lightest atoms in the star, must naturally float 
up to its surface, and, as the earth was originally 
formed out of the surface of the sun, the earth is 
necessarily composed of them. But it now appears 
likely that down in the depths of the stars are other 
unknown and heavier atoms. We may almost say 
that it must be so, for no terrestrial atoms, not éven 
radium or uranium, can produce anything like the 
amount of energy which these stellar atoms are 
observed to produce. 


THe Isareysrry oF Time. 

The immensity of space is paralleled by that of 
time. We can estimate the ages of stars from the 
impression that time has made upon them, just as 
we estimate the age of a tree from the number of 


subdivisions of its stem, or of rings in its cross 
section There are three principal methods of doing 
this. The orbits of binary stars, which are ciroular 
at birth, are gradually knocked out of shape by 
the forces from passing stars. As we can calculate 
the rate at which this process occurs, the shape of 
stars’ orbits can be made to reveal their ages. The 
moving clusters provide a second method. Groups 
of bright stars such as the Great Bear, the Pleiades, 
Onon's Belt, are often found to consist of exoeption- 
ally massive stars which move in regular orderly 
formation through a jumble of slighter stars, like 
a flight of swans through a confused crowd of rooks 
and starlings. Swans, however, are conscious 
beings, and continually adjust their flight so as 
to preserve their formation. The swan-like stars 
cannot do this, so that their orderly formation must 
in time be broken by the gravitational pull of other 
stars. When this happens, the lighter stars are 
naturally knocked out of formation first, while the 
most massive stars retain their formation longest. 
This agrees with what is observed, and as we can 
calculate the time neceasary to knock out the 
lighter stars, we oan at once deduce the ages of 
those which are left in. A third method of investi- 
gation reete upon a rather abstruse dynamical 
theorem, which shows that after a sufficient time 
the energies of motion of the different types of 
stars must tend to equality, the little stars making 
up for the smallness of their mass by the rapidity 
of their motion. Seares has shown that the stars 
near the sun have nearly attained to this ideal 
state, and as we can calculate the time needed to 
establish it, we oan again deduce the ages of the 
stars. ° 

It is gratifying and significant that all three lines 
of investigation lead to the same result: the stars 
are found to be some millions of millions of years 
old, perhaps from five to ten millions of millions. 
We cannot state their age with much precision, but 
it is the general order of magnitude, not the exact 
figure, that is important. 


STELLAR RADIATION, 


Year after year, century after century, for 
millions of millions of years, the sun radiates enough 
energy from each square inch of ite surface to keep 
a 50 h.p. engine continually in action ; still hotter 
stars may radiate as much as 30,000 h.p. per square 
inch. If this energy were produced by the combua- 
tion of coal, the stars would all be completely burnt 
out in a few hundreds or thousands of years. 
Where, then, shall we find a source of energy to 
last milhons of millions of years 1 
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More than twenty years ago I directed attention 
to the enormous store of energy made available by 
the annihilation of matter, by positive and negative 
electrons falling into and annihilating one another, 
thus setting free the whole of ther intrinsic energy 
as Tadiation. On this scheme neither energy nor 
matter had a permanent existence, but only a sort 
of sum of the two ; each was, theoretically at least, 
convertible into the other. Whether energy is ever 
transformed into matter we do not know ; probably 
not. But the falling together of electrons and pro- 
tons forms the obvious mechanism for the trans- 
formation of matter into energy, and it now seems 
practically certain that this is the actual source of 
the radiation of the stars. A beam of radiation 
exerta pressure on any surface it falls upon, just 
as a jet of water does or a blast of air. The reason 
is that radiation carries mass about with it, and 
electromagnetic theory tells us the amount of this 
mass. For example, we can calculate that a search- 
light which is radiating 50 horse-power of energy is 
discharging mass into space with the radiation at 
the rate of & gramme and a quarter a century ; 
with sufficiently delicate adjustments it might even 
be possible to observe the recoil of the searchlight. 
Indeed, the pressure of radiation has actually been 
measured, although not in this particular way. 
New mass is of course being continually fed into 
the searchlight by the eleotrio current. 

Each square inch of the sun’s surface is in effect 
a searchlight discharging radiation into space at 
the rate of 50 horse-power, and so is discharging 
mass at the rate of & gramme and a quarter a 
century, and the sun’s surface is so large that the 
Bun as & whole is discharging mass into space at 
the rate of 250 million tons a minute Now the sun 
has no source of replenishment. It must have 
weighed 360,000 million tons more yesterday than 
to-day, and by to-morrow will weigh 360,000 
million tons less. These are not mere speculative 
statements; they rest on observation, and on 
generally acoepted principles which are directly 
confirmed by observation. 

Allowing for the fact that a more massive star 
emits more radiation than & leas massive one, we 
can calculate that five or ten million million years 
ago the sun must have been several times as 
massive as it is to-day, so that it has already lost 
most of the mass it had at birth. Of each ton it had 
at birth only & few hundredweights at most remain 
to-day. The loss of mass which accompanies radia- 
tion is, then, no mere academic hair-splitting. It 
is a real astronomical phenomenon, and young stars 
must be many times as massive as old stars. 








There is a certain amount of direct evidence of 
this change of mass. The radiation of the stars 
imposes an endlessly recurring capital levy upon 
their masses, which, as observation shows, is grada- 
ated and increases very steeply indeed for the 
richest stars. The levy makes all the atars poorer, 
but it also tends to equalise what wealth remains ; 
the older the stars get, the more nearly equal their 
impoverished masses become. This is & large part 
of the reason why the stars are nearly equal in 
mass. The process is most clearly marked in the 
binary systems, which have been formed by a single 
star breaking into two. The two component stars 
of such a system are necessarily of the same age, 
and it is a matter of observation that the small 
stars of old systems are nearer to equality of mass 
than the massive stara of young systems. 
> Thus observation and theory agree in indicating 
that the universe is melting away into radiation. 
Our position is that of polar bears on an iceberg 
that has broken loose from the ioepaok surround- 
ing the pole, and is inexorably melting away as the 
iceberg drifta to warmer latitudes and ultimate 
extinction. 

Five million million years ago the sun had 
stored up within itself the energy which was 
destined to provide its light and heat until to-day, 
and the mass of this energy was many times the 
present mass of the sun. No means is known by 
which 80 much mags could be stored except in the 
form of electrons and protons. Thus we must 
suppose that the radiation of the sun through these 
millions of millions of years has been produced by 
the annihilation of electrons and protons which 
existed in it originally, but no longer exisb now. 
These electrons and protons are pure bottled 
energy ; the continuous breakage of these bottles 
in the sun seta free the radiation which warms and 
lights our earth, and enough unbroken bottles 
remain to provide light and heat for millions of 
milhons of years to come. 

The amount of energy made available in this way 
is amazing. The annihilation of a pound of coal 
a week would produce as much energy as the com- 
bustion of the five million tons a week which are 
mined in the British Isles; an ounce of coal a 
month would provide locomotive power for all the 
British railways, while & single drop of oil would 
take the Mauretania across the Atlantic. When 
we speak of the efficiency of a steam engine as 
5 per cent. or so, we regard complete use of the 
thermal energy of combustion as 100 per cent. 
efficiency. If we measure the work done against 
the total intrinmo energy of the fuel, as made 
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available by ita complete annihilation, the efficiency 
is more like 0-00000001 per cent. On this soale the 
efficiency of the sun and stars is exactly 100-00 
per oent. 

Modern physical theory shows that the annihila- 
tion of an electron must produce a single flash of 
radiation of wave-length far shorter than any we 
can produce on earth. As this radiation threads 
ita way through a star, ita wave-length is continually 
increased, or, to use the technical term, the radia- 
tion is continually softened. In time it becomes 
y-radiation, then hard X-radiation, then soft 
X-radiation, and finally it emerges from the surface 
of the star as ordinary light and heat. Consider, 
however, an electron which is annihilated not inside 
a star but outside in free space, or in one of the 
almost transparent nebule. The short wave- 
length radiation now undergoes no softening, but 
travels on until it meets something capable of 
checking it. Thus all astronomical bodies, includ- 
ing the surface of the earth, ought to be under 
continual bombardment by radiation of shorter 
wave-length, and consequently of greater pene- 
trating powers, than any we can produce on earth. 

Many years ago such radiation was detected in 
the earth's atmosphere by MoLennan, Rutherford, 
and other observers; it has recently been studied 
in detail by Millikan and others. There is no reason 
to doubt that it originates just where it ought to, 
namely, in the great nebulæ, and its amount is 
about what it ought to be, if it is evidence of the 
whole universe melting away into radiation. The 
wave-length of the radiation might be expected to 
reveal the physical process by which it is generated, 
but the evidence is & bit puzxling. The hardest 
terrestrial radiation penetrates inches of lead and 
corresponds to a voltage of hundreds of thousands 
of volta. The cosmic radiation penetrates about 
five yards of lead, and the hardest rays are now 
found to correspond to about 60 million volts. 
Millikan was at one time inclined to attribute the 
rays to the combination of four atoms of hydrogen 
to form an atom of helium, but rays so produced 
would only be of the hardness corresponding to 
30 million volts. There are many ways known to 
physica of softening radiation, but none of harden- 
ing it. Thus we must look for some source more 
energetic than the synthesis of hydrogen into 
helium, and I oan see no poesible stopping-place 
short of the annihilation of matter. Again, we are 
not dealing with a minute phenomenon of mere 
&oademio interest. In a sense this radiation is the 
most fundamental physical phenomenon of the 
whole universe, most regions of space containing 


more of it than of visible light or heat. Our bodies 
are traversed by it night and day. Short of going 
down into & mine or in & submarine we cannot 
escape it, and it is so intense that it breaks 
up several million atoms in each of our bodies 
every second. It may be essential to life or it 


may be killing us. 


THE Lives oF THE STARS. 


The stars are almost certainly born in nebula of 
the type of the great extra-galactic nebulm, such 
as are shown in Figs. 1, 2, and 8. These nebule 
show a great variety of shapes, but a single thread 
connects them all; they are the shapes of huge 
masses of gas endowed with different amounts of 
rotation. 8o definitely is this the case that when 
Hubble recently tried to classify the shapes of these 
nebule, deliberately and avowedly shutting his 
eyes to all theoretical considerations, he found that 
purely observational considerations compelled him 
to classify them in precisely the sequence I had 
predicted on theoretical grounds some ten years 
earlier. 

A huge mass of gas which was entirely devoid of 
rotation would of course assume a atriotly spherical 
shape; rotation would flatten this shape out, just 
as the earth is flattened by ite rotation, until 
ultimately most of the matter was spread out in a 
thin disc. We see the prooees beginning in Fig. 1, 
and it is well advanced in Fig. 2. Fig. 3 shows 
a nebula which is probably physically similar to 
that shown in Fig. 2, but viewed from another 
angle. Now mathematical theory shows that the 
thin dise-like structure could not remain a mere 
featureleas mass of gas. Just as the oooling of a 
cloud of steam causes it to condense into drops of 
water, 80 the cooling of a cloud of gas causes it 
to condense into detached masses. We see the 
phenomenon in progress in nebular photographs; 
it is & necessary theoretical consequence of the laws 
of gases and the law of gravitation. 

Now the same theory which predicte that the 
phenomenon must happen, predicts the scale on 
which it will happen. We can calculate how much 
matter will go to the formation of each ‘ drop,’ and 
the calculated masses of the drops come out to be 
just about the same as the masses of the stars. 
Indeed these drops are stars, and the process just 
described is that of the birth of stars. Unmistak- 
able stars have been observed in the outer regions 
of many of the spiral nebule. It is naturally not 
possible to identify every observed spot of light with 
a star, but some of them show precisely the same 
peculiar fluctuations of light as characterise a certain 
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class of variable star, the Cepheid variables already 
mentioned, and theee put the identity of these par- 
tioular spots of light beyond all reasonable doubt. 
In these nebulæ, then, we are watching the birth 
of stars, the transformation of an inchoate mas of 





Fig. 2 —Spiral nebula (.G.C. 891) seen edge on. 





gas into an ‘island universe’ of stars. Indeed 
Hubble found it necessary to end up his classiflca- 
tion of nebulw with clouds of stars. At one end 
of his continuous sequence is a nebula, shaped like 
& mass of rotating gas, in which not a single star is 
visible: at the other end a star-cloud in which 
nothing but stars are visible. Our galactic system 
of stars is probably tho final product of just such 
& transformation, the Milky Way still recording the 
position of the equatorial plane of the original 
nebula. 

Stars born in this way may moet with & variety 
of accidents and these result in different observed 
astronomical formations. A star may rotate too 
fast for safety, just as a flywheel may ; when this 
happens it breaks into two, and the two stars so 
formed revolve endleesly about one another as a 
binary system. Two stars may run into one 
another, although this is very rare. A more 
common occurrence is for two stars to escape 
running into one another by & narrow shave. When 
this happens, huge tides are raised on the two stars 
involved, and these may take the form of long 
streamers of gas, which ultimately condense into 
‘drops ' just as did the gas in the outlying regions 
of the spiral nebulm. It seems reasonably certain 
that the planete were formed in this way. 





The birth of the solar system, then, resulted from 
the cloge approach of two stars; if & second star 
had not happened to come close to our sun, there 
would have been no solar system. It may be 
thought that with & life of millions of millions of 
years behind it, one star or another would have 
been certain to come near enough at some time to 
tear planets out of the body of our gun. Calcula- 
tion shows the reverse ; even after their long lives 
of rnillions of millions of years, only about one star 
in 100,000 can be surrounded by planete born in 
this way. A quite unusual accident is necessary 
to produce planeta, and our sun with ita family of 
attendant planeta is rather of the nature of an 
astronomical freak. 

In the thousand million stars surrounding our 
sun there are, at a moderate computation, not more 
than ten thousand planetary systems, because there 
has not been time for more than this number to be 
born. They are of course still coming into exist- 
ence; calculation suggests a birth-rate of about 





Fia 3.—S8prral nebula In Ursa Major (M. 81). 


one per thousand million years. Thus we should 
have to visit thousands of millions of stara before 
finding a planetary system of aa recent creation 
as our own, and we should have to visit millions 
of millions of stars before finding & planet on which 
civilisation, and interest in the outer universe, were 
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as recent a growth asa&reourown. Weare standing 
at the first flush of the dawn of civilisation, and are 
terribly inexperienced beings. 

It may be suggested that the creation of planetary 
systems is also only beginning, and that in time 
every star will be surrounded, like our sun, by a 
family of planete. But no; the stars will have 
dissolved into radiation or disappeared into dark- 
nega before there is time for this to happen. Bo far 
as we can judge, our part of the universe has lived 
the more eventful part of ite life already; what 
we are witnessing is leas the rising of the ourtain 
before the play than the burning out of candle-ends 
on an empty stage on which the drama is already 
over. There is not time for many more planets to 
be born. 


LIFE AND THE UNIVERSE. 


The planeta are the only places we know where 
life can exist. The stars are too hot; even their 
atoms are broken up by the intense heat. Nebule 
are in every way unsuitable; even if cool solid 
bodies exist in them, they would probably be so 
drenched with highly penetrating radiation as to 
render life impossible. Life demands a special 
type of matter, such as does not produce intense 
light and heat by transforming iteelf into radiation. 
We find it only in the surfaces of the stars, which 
are too hot for life; and in the planeta which have 
been pulled out of these surfaces. ` 

On any scheme of cosmogony, life must be 
limited to an exceedingly small corner of the 
universe. To our baby’s wonderings whether other 
cradles and other babies exist, the answer appears 
to be that there can at best be very few cradles, and 
there is no conceivable means of knowing whether 
they are tenanted by babies or not. We look out 
and see & universe consisting primarily of matter 
which is transforming itself into radiation, and pro- 
ducing so much heat, light, and highly penetrating 
radiation as to make life impossible. In rare 
instances, special accidenta may produce bodies 

^ guoh as our earth, formed of a special cool ash which 
no longer produces radiation, and here life may be 
possible. But it does not at present look as though 
Nature had designed the universe primarily for 





life ; the normal star and the normal nebula have 
nothing to do with life except making it impossible. 
Life is the end of a chain of by-products ; it seems 
to be the accident, and torrential deluges of life- 
destroying radiation the essential. 

There is a temptation to base wide-reaching in- 
ferences on the fact that the universe as a whole 
is apparently antagonigtic to life. Other quite 
different inferences might be based on the faot of 
our earth being singularly well-adapted to life. 
We shall, I think, do well to avoid both. Each oak 
in & forest produces many thousands of acorns, of 
which only one succeeds in germinating and becom- 
ing an oak. The successful acorn, contemplating 
myriads of acorns lying crushed, rotten, or dead on 
the ground, might argue that the forest ‘must be 
inimical to the growth of oaks, or might reason that 
nothing but the intervention of a special providence 
could account for ita own success in the face of so 
many failures. We must beware of both types of 
hasty inference. 

In any case, our three-days-old infant cannot be 
very confident of any interpretation it puts on a 
universe which it only discovered a minute or two 
ago. We have said it has seventy years of life 
before it, but in truth its expectation of life would 
seem to be nearer to 70,000 years. It may be 
puzzled, distressed, and often irritated at thé 
apparent meaningleesnees and incomprehensibility 
of the world to which it has suddenly wakened up. 
But it is still very young ; it might travel half the 
world over before finding another baby as young 
and inexperienced as iteelf. It has before it time 
enough and to spare in whioh it may understand 
everything. Sooner or later the pieces of the puzzle 
must begin to fit together, although 1t may reason- 
ably be doubted whether the whole picture can ever 
be comprehensible to one amall, and apparently ' 
quite insignificant, part of the picture. And ever 
the old question obtrudes itself as to whether the 
infant has any means of knowing that it is not 
dreaming:all the time. The picture it sees may be 
merely a creation of its own mind, in which nothing 
really exista except itself ; the universe which we 
study with such care may be a dream, and we 
brain-cells in the mind of the dreamer. 
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and procedure of the survey. News of the actual 
work and resulte of this very interesting development 
in the application of research to Imperial problems 
will be awaited with keen interest. 

Taa freedom of the City of Stoke-on-Trent was 
conferred, on Mar. 14, on Sir Oliver Lodge, who was 
born at Stoke m 1851. Lady Lodge, who accom- 
panied her husband, has local associations too, and 
Sir Richard Lodge, formerly profesor of history at 
the Unrvermty of Edinburgh, accompanied his brother. 
The visitors were heartily weleomed throughout their 
brief stay, and at Stoke Town Hall were received by 
the Mayor, Alderman T. C. Wild. Among others, the 
erty electrical engineer, Mr. C. H. Yeaman, was 
introduced to Sir Oliver, under whom he studied at 
Liverpool. Sir Oliver and Lady Lodge were greeted 
enthusiastically by the aldermen, councillors, and 
citizens assembled in the Council Chamber. The 
Mayor, in moving the resolution to admit Sir Oliver 
as an honorary freeman, referred to his attamments 
and his important contributions to the striking pro- 
grees made in modern times, concluding by offering, 
on behalf of the Council and the inhabrtanta of his 
native city, “a very hearty and sincere welcome 
home.” The Deputy-Mayor seconded, and the motion 
was carried with great applause, the Mayor then 
handing to Sir Oliver the freaman’s scroll. Sir Oliver 
Lodge, responding, recalled that thirty years ago, 
when he received the Rumford Medal of the Royal 
Society, he regarded it as the highest honour of his 
life. Now he doubted it, for few people recaive the 
freedom of their native city, especially after more 
than fifty years’ absence. Continuing m reminiscent 
mood, Sir Oliver mentioned, inter alia, that he left 
school at fourteen years of age, then for seven years 

' was his father’s book-keeper, devoted all spare tame 
to such pursuita as mathematics, physica, and experi- 
ments, attended local science classes, and eventually 
got to University College, London, for further study. 


Tue Bodleian Library, Oxford, contains at present 
about 1,500,000 volumes, besides more than 40,000 
manuscripts. To this collection between 20,000 and 
25,000 volumes are added each year. At the present 
rate of growth the existing accommodation will not 
last more than another eight or nine years. To meet 
the need which will soon become pressing, various 
measures have been suggested, the most important 
of which are the following : (a) To build an extension 
of the Bodleian Library on the north side of Broad 
Street, and to acquire sufficient land in the neigh- 
bourhood of Oxford to provide accommodation for 
little-wanted books and periodicals. It 1s estimated 
that this plan would give the necessary space for at 
least 100 years. (b) To build an entirely new library 


in a central place, keeping Duke Humfrey’s fifteenth - 


centary Library with the Arta and Selden ends as a 
library of early printed books, and the Radcliffe 
Camera as a reading-room for undergraduates. The 
cost of & new building such as is contemplated would 
be about £500,000. It is obvious that the expense of 
either plan could only be met by a great benefaction. 
Advocates of the second plan conmder that it would 
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remedy certain admitted inconvenienoes in the present 
administration of the Labrary. In particular, they 
allege the unavoidable slowness in book-service, the 
restricted hours of opening, the limitation of access 
to the shelves by readers. It is, however, not 
admitted by the supporters of the former plan that 
these drawbacks could not be remedied under the | 
alternative scheme, if sufficient funds were forth- 
coming. In either event, a revision of the catalogue, 
estimated to oost £100,000, is considered to be 
highly demrable. It 1s not proposed that under 
either scheme the Radcliffe Scientific Library, now a 
department of the Bodleian, should be moved from 
the Museum. 


Iw order to commemorate the work of that great 
educationist, the late Dr. A. H. Fison, Guy’s Hospitel 
Medical School and the Gilchrist Trustees founded 
the Fison Memorial Lectureship four years ago. 
The first lecture on '' The Structure of Light" was 
given by Sir J. J. Thomson, and the second by 
the Very Reverend Dr. W. R. Inge on “ Science and 
Ul&mate Truth." The third lecture was delivered 
by Sir William Bragg on Mar. 13, at Guy's Hospital 
Medical School, under the chairmanship of Sir William 
Pope. In his introduction, Sir William Bragg deeoribed 
“The Structure of an Organic Crystal” as a “borders 
line subject in that it draws from physics the explana- 
tion of the new methods by which the structure is 
found ; 1t relies on chemistry for valuable comparisons 
between its own determinations and the picture of 
the organic molecule which the older science is able 
to supply ; and it looks forward to & fruitful connexion 
with the biological sciences in which the organic mole- 
cule plays so great & part." 

Sm WiLLiAM BnAGG'8 lecture was both a record of 
achievement and a statement of unsolved problems. 
X-ray analysis, which has shown on one hand that 
the structural formule of organic compounds are 
plans rather than diagrams, and has enabled the 
lattice constante of crystals to be measured with 
high accuracy, has still advanced insufficiently to 
permut of full interpretation of the diffraction pattern 
of such a relatively simple substance as naphthalene. 
It has shown that there is a definite structure in the 
normal aliphatic carbon chain, but cannot explain 
satisfactorily why evan numbered chaing occur more 
frequently in Nature than the odd members, and 
although it has proved that many bodies which were 
supposed at one time to be amorphous are really 
essentially orystallme, it still leaves as a curious fact 
that complicated molecules often produce a simple 
unit of pattern in the aggregate. A point stressed 
by Sir Wiliam in his concluding remarks was that, 
interesting and significant as the new resulta are in 
relation to molecular structure, biologically they are 
literally of vital mnportanoe. The lecture has been 
published by Meeers. Longmans, Green and Co., Ltd. 
(1/6 net). 

In his Friday evening discourse at the Royal 
Institution on Mar. 16, Prof. E. T. Whittaker dis- 
cussed ‘The Quantum and Relatavity Theories of 
Light." He stated that the classical theory of hght, 
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created by Freenol in 1816-23, and transformed into 
an electromagnetic theory by Maxwell in 1801-62, 
was believed at the end of the nineteenth century to 
be capable of acoounting for all optical phenomena. 
Since then, a number of facts have been observed 
which appear to be irreconcilable with it, for example, 
the photo-electric effect; and a great and successful 
theory—the quantum theory of spectra—has been 
developed, which presents a picture of radiation 
quite differant from that given by the electromagnetic 
theory of light. Dealing first with the last-named 
diffüculty, Prof. Whittaker showed that it has been 
almost completely removed by the new wave- 
mechanics. In place of the ‘ stationary states’ of the 
old quantum theory, which were interpreted as the 
description of particular orbits by electrons, we now 
have normal solutions of the wave-equation. In 4 
normal solution, the electric moment of the atom 
does not vary with the time, and there 18 therefore 
no reason why, in the electromagnetic theory, radiation 
should be emitted. On the other hand, when the 
state of the atom is represented by a superposition 
of two normal! solutions, the electric moment does 
vary with the time, and radiation 1$ emitted until the 
atom arrives at a state represented by a single normal 
solution. Prof. Whittaker then discussed the diffi- 
culties raised by the photo-electrio effect, and ahowed 
that the classical theory 18 not in contradiction with 
the capture by a single atom of a whole quantum of 
radiation, or the preservation of the identity of the 
quantum as it travels over great distances. The latter 
part of the lecture was devoted to the new theory of 
the five-dimensional universe and to the behaviour 
of light rays in a gravitational field according to the 
theory of general relativity. It is found thet a light 
ray may be captured permanently by the gravitational 
field of a point-mase. 

Ox Monday, Mar. 19, at the 42ohan Hall, a paper 
entitled ‘‘ From the White Nile to Ruanda " was read 
before the Royal Geographical Society by Mrs. 
Patrick Ness, describing part of a journey through 
Africa from Cairo to Cape Town, planned and carried 
out by her in the winter of 1926-27, with impres- 
sions gained at different times before 1914, when 
accompanying her late husband on big-game shooting 
expeditions. The regions principally dealt with were 
the little known lends in the extreme south-west of 
Uganda; the voloano lands of the Mufumbiro Moun- 
tains in the heart of Afmca; Lake Kivu and the 
interesting kingdom of Ruanda, which with Urundi 
i8 now mandated territory administered by Belgium 
under the League of Nations. The paper gave a 
picture not only of these beautiful equatorial uplands, 
but also of the various tubes met with, often curiously 
different though mhabiting the same localities, and 
again in some cases resembling each other in many 
ways though found hundreds of miles apart. To-day, 
when Africa 18 so opened up that motors can be 
driven from end to end, there still remain perta into 
which no car has penetrated, and on the route 
deecribed from Uganda to the Belgian Congo, which 
climbs to more than 8000 feet, all loads are still carried 
on men’s heads. 
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WE learn from a recent Daily News Bulletin, issued 
by Science Bervioe of Washington, that the General 
Electric Company of America has made @ vacuum 
tube which, when connected to a copper bar about 
ten feet long through a coupling system, acts as a 
tuned aerial circuit. The tube is five inches in 
diameter and is two feet long. The power taken is 
16 kilowatts and the great bulk of this ıs radiated 
into space with a frequency of 50,000 kilocycles, that 
is, the radio waves have a length of only six metres. 
With such short waves, many curious phenomena are 
noticed in the neighbourhood of the copper bar. If 
one terminal of an ordinary electric lamp be put in 
contact with the copper bar, it lights up brilliantly. 
When a piece of copper lying on the floor is picked up, 
the fingers may be blistered although it appears cold. 
Doubtless the induoed currents at this high frequenoy 
are all confined to a very thin outaide layer of the 
metal. Cooking can be carried on inside a glass tube 
near the aerial. The waves also affect everyone who 
approaches too close to the copper bar; & warm glow 
all over is-Gret felt, and then pains ensue in the limbs 
and jointe. It is stated that after standing close to 
the aerial for fifteen minutes the body temperature 
is raised to 100? F., and thus an artifloial fever has 
been induced. Dr. Whitney, the director of the 
G.E.C. Research Laboratory, says that if we had a 
perfectly harmless method of warming the blood, it 
might be of value to the medical profession. An 
apple placed on the end of & wire at some distance 
from the aerial was thoroughly baked in a few minutes. 
When the end of the aerial was touched with a metal 
tipped rod, & greenish-white aro arose at the point 
of contact to a height of about a foot. As many as 
three of these standing arca, each without any visible 
return circuit, could be established simultaneously, 
each flame spluttering and sending out molten copper 
in all directions until it was blown out. 


Sm JogN Russert, Director of the Rothamsted 
Experimental Station, will shortly leave England to 
visit Australia, where he is going at the invitation 
of the Australian universities to lecture on the 
applications of science to agriculture, especially to 
crop production, showing what science has done and 
is domg to assist the farmer. While there he will, 
at the mvitation of the Commonwealth Council of 
Scientific and Industrial Research, visit some of the 
more important developments and soil reclamation 
schemes in progress, and discuss the problems with 
the Australian experts on the spot. He will also 
visit the chief centres of agricultural investigation, 
and among other things will discusse the possibility 
of exchange of information and rendering of mutual 
assistance between the British and the Australian 
agricultural investigators. 





Tux first dynamo teet in the world was made in the 
winter and spring of 1878, in the hall of the Franklin 
Institute of Philadelphia, by Dr. Elihu Thomson and 
Prof. E. J. Houston. The testa were carned out 
on various types of dynamos m order to determine 
which was the most efficient. As a result of these 
testa, a Brush arc light generator was recommended 
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for purchase by the Franklin Institute. A cele- 
bration of the semi-cantennial of these testa will be 
held in the Franklin Institute on the afternoon of 
Wednesday, April 18, in the hall of the Institute, 
when papers will be presented by Dr. Elihu Thomson, 
the survivor of the two who made the teata, and by 
Dr. Charles F. Brush, who invented the type of 
dynamo finally recommended. It is axpected that 
representatives of the great electrical companies of the 


United States and Canada, as well as many scientific. 


workers of these two countries, wil be present to 
participate in this celebration. All scientific workers 
and members of scientific organisations of Europe 
who may be in the United States at that time will be 
heartily weloomed by the Franklin Institute. 


Os Mar. 14 the Frank N. Meyer Medal for dis- 
tinguished service in plant introduction was presented 
to Mr. H. N. Ridley, in recognition of the important 
part he played in establishing plantations of the Para 
‘rubber tree in the Oriental tropics.” The presentation 
was made by the American Consul General on behalf 
of Mr. David Fairchild, president of the American 
Genetic Association, to whom the award is entrusted 
by the staff of the Office of Foreign Plant Introduction, 
United States Department of Agriculture. Mr. H. L. 
Washington, in presenting the medal, referred briefly 
to the pioneer work carried out by Mr. Ridley whilst 
Director of the Botanic Gardens, Straits Settlements, 
in securing seed of the Pera rubber tree from the trees 
growing at Singapore, in order to start the plantations 
in Malay; to his work in raising improved kinds of 
the tree by selection, and to his early experimenta in 
tapping. Appreciative references were also made to 
the part played by the Royal Botanic’ Gardens, Kew, 
in the original introduction of this tree fram South 
America to the Far East. 


J. P. AunT, commander of the yacht: Carnegie, has 
contributed an interesting review of magnetic ocean 
surveys to the February number of the Sotentijlo 
Monthly. Columbus is credited with the discovery of 
the magnetic variations of the compass; when seven 
days out from the Canaries, during his first voyage to 
America in 1492, he found that the compass needles 
had turned to the north-west of north, and on_the 
following morning further to the north-west. Two 
hundred years later, substantial prizes were offered for 
improvements in navigational methods, and Edmund 
Halley, the astronomer, began his voyages in the 
Paramour '' to improve the knowledge of the longitude 
and variations of the compass.” As a result, he con- 
structed and published the first magnetic chart of the 
oceans, his method of drawing lines through pointa of 
equal magnetic variation being still used on modern 
charts. During the two hundred years which have 
elapsed since Halley’s voyages groes changes have 
taken place in the magnetic field. In London the 
compass needle pointed 11° east of north in 1580, in 
1812 it was pointing 24° west of north, and it now 
points about 18? west of north. The causes of these 
changes are unknown ; therr explanation and the deter- 
mination of the rates of change constitute one of the 
chief problems in terrestrial magnetism. 
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Tue Carnegie Institution of Washington equipped 
and sent out the non-magnetic ship Galilee to the 
Pacific, to be followed by the yacht Carnegie, which haa 
already sailed same 290,000 sea miles. It is proposed 
to sail on & seventh cruise in May next. Besides con- 
tinuing the magnetic survey, it is proposed to carry 
out & series of determinations of the potential gradient 
of the atmosphere immediately above the gea, and to 
prosecute & carefully prepared programme of oceano- 
graphic research. By finding the density in-situ of 
the water at various depths down to 2000 metres every 
hundred miles or eo, it will be possible to arrive, by 
means of Bjerknes’ circulation theory, at the oom- 
ponents at right angles to the track of the voyage of the 
velocities of the various water layers, relative to each 
other. It is also proposed to make a survey of the 
phosphate content of the ocean waters, a matter of 
particular interest, amoe lack of this salt has been 
shown to limit plant life in the upper illummated 
layers in the tropics and in temperate regions during 
the summer months, and upon such plant life— 
diatoms and peridinians—the rich animal life of the 
sea depends. Numerous other observations of bio- 
logical and oceanographic interest are also to be made. 


Ix Discovery for March, Mias Moya Jowett describes 
the interesting but little known medieval town of 
Domme aad its surrounding country in the valley 
of the Dordogne. Domme was at one time of oon- 
siderable importance from the military and economic 
point of view, as the surrounding area was covered 
with dense forest, and the only safe method of trade 
and travel was by water. Near by is the castle of 
Simon de Montfort, here best known for his massacre 
of the Albigenses who then held the town. It was 
the outpost of English territory, and changed hands 
several times. Many interesting buildings of this 
period still stand and make the town well worth a 
visit; but an added attraction is. its proximity to 
Les Eyxiés, the centie and capital of the palsolithio 
cave district of the Dordogne. At the conclusion of 
her article, Misa Jowett informs her readers that 
arrangements are being made for a small party 
interested in archmology to visit Domme and Les 
Eyxiée for & fortnight at Easter at a low cost. The 
party will stay for one week at Domme and for one 
week at Les Eyriós, and at the latter place will have 
the unusual privilege of being conducted over the 
caves by M. Peyrony. Particulars of the tour may 
be-obtained through the Editor of D4scovery. 

Own of the earliest uses of electricity was in oon- 
nexion with lighthouse communication. Carbon arc 
lamps ‘vere employed, and both the lamps and the 
electric generators used needed constant supervision. 
A great step forward has recently bean made by the 
use of gas-filled lampe for this purpose. We learn 
from the Osram G.2.C. Bulletin for February that the 
gas-filled lamps now in use are of very large size, some 
requirmg four kilowatts to keep them in normal 
operation. The filaments operate at 80 volta, so the 
lead-in wires have to carry 50 amperes, and have 
a croes-sectional area of 4, sq. in. The solution of 
the problem of making & vacuum tight seal between 


414 


glass and wire of this thickness required a year's 
research work. In the event of a lamp failing it is 
necessary that it be immediately replaced. This is 

. done by having a reserve electric lamp, and in addition 
an: emergency acetylene light. Such well-known 
lighthouses as those at Pendeen, Lizard, Hartland, 
Burnham, and Skerries have all been fitted with gas- 
filled lamps. In the case of the Lizard lighthouse, 
which originally contained an arc lamp working at 
80 volts and having for a source of power one or two 
French alternators between forty and fifty years old, 
complete conversion of the plant was necessary. As 
tthe alternators were still sound, they were utilised 
and connected to the lamp by a transformer. The 
whole of the lighting equipment has been made 
automatic, and an automatic winding device has been 
added to the clockwork which rotates the lenses. 
These lamps have proved themselves trustworthy for 
lighthouse and lightehip service and give economic 
resulte. 


We much regret to announos the death, on Mar. 19, 
at the age of eighty-five years, of Sir David Ferrier, 
F.R.B., emeritus professor of neuropathology, King’s 
College, London. 





A LARGE earthquake was recorded at Kew Observa- 
tory at 5 hr. 20 min. 51 seo. G.M.T. on Mar. 16. The’ 


epicentre is estimated to have been about 8400 miles 
away. 

Tra appointments made by the Secretary of State 
for the Colonies during the month of February, in 
addition to those for the East African Agricultural 
Research Institute, Tanganyika Territory, which were 
mentioned in Nature of Mar. 17, include the following : 
Dr. H. Soott, entomologist, Iraq; Mr. J. L. Illing- 
worth, ourator and agricultural supermtendent, 
Virgin Islands; Mr. O. B. O. Handley, assistant 
agricultural officer, Kenya; Mr. H. Marsland, cotton 
investigator, Agricultural Department, Tanganyika 
Territory ; Mr. R. S. Kyle, veterinary officer, Tangan- 
yika Territory. 

AT the annual general meeting of the Optical 
Society, held on Mar. 8, tbe following officers and new 
members of council were elected for the session 1028— 
1929: President, Dr. R. B. Clay; Vioe-Presidonis, Mr. 
D. Baxendall Mr. H. H. Emsley, Mr. J. Guild, Mr. 
F. C. Watta; Hon. Treasurer, Major E. O. Henrici; 
Hon. Secretaries, Prof. A. F. C. Pollard and Mr. W. B. 
Coutts ; Hon. Librarian, Mr. J. H. Buttoliffe; Editor 
of Transactions, Dr. J. 8. Anderson; New Members 
of Counctl, Mr. O. Aves, Mr. T. Chaundy, Dr. C. V. 
Drysdale, and Mr. A. Whitwell. 


THs ninth International Congress of Psychology 
will be held at Yale University in New Haven, Con- 
necticut, U.8.A., probably in August of September 
1929. The officers of the Congress are as follows: 
President, J. MaKeen Cattell, of New York; Vice- 
president, James R. Angell, of Yale University ; 
Secretary, Edwin G. Boring, of Harvard University ; 
Treasurer, R. 8. Woodworth, of Columbia University ; 
Foreign Secretary, Herbert 8. Langfeld, of Princeton 
University; Executive Secretary, Walter S. Hunter, 
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of Clark University; chairman of the Programme 
Committee, Raymond Dodge, of Yale University ; 
chairman of the Committee on Arrangements, R. P 
Angier, of Yale University. This ia the first meeting . 
of the Congress in America, and it is expected that 
it will be truly international in character. It ia hoped 
in the United States that the appointment of some 
foreigners for lecturers and lectureships will be arranged 
near the time of the Congress, so that foreign attend- 
ance will be increased. 


Wz are informed by the Smithsonian Institution of 
Washington that large editions of two maps of the 
world, showing the 387 stations from which data 
were obtained for “ World Weather Records” 
(Smithsonian Miscellaneous Collections, Publication 
No. 2918), are available. In one of these maps the 
world is represented as an ellipse, parallels of latitude 
being parallel straight lines and meridians of longitude 
ares, and the other shows the northern and southern 
hemispheres on & zenithal projection. Each map is 
on a sheet of about 1] in. x 16 in., and copies can be 
obtained on application to the Smithsonian Institu- 
tion at 5 cents a sheet, or 4 dollars a hundred sheeta. 


Tae Kodak X-Ray Department will in future be 
known as the *' Medical Department,” aa it includes 
in addition to the Radiography Section a Clinical 
Photography Section and a Medical and Surgical 
Cinematography Section. For work in the last 
section the ‘ Ciné-Kodak' is employed, and it has 
accessories which take pictures at four times the 
normal speed without increasing the rate of crank- 
ing, or one picture only at each revolution of the 
crank, thus allowing pictures to be taken at any 
desired slow rate. In conjunction with a microscope, 
this slow movement is specially usefub in connexion 
with bacteriological and pathological work. Further 
details of these and of the Rheinberg colour filters 
for clinical microscopy, which in conjunction with the 
substage condenser, give differential colour illumina- 
tion, are given in the December number of the X-Ray 
News and Clinical Photography, published bi-monthly 
by Kodak Limited. 


Tus Streatfeild Memorial Lecture for 1927 was 
delivered last November before the Institute of 
Chemistry and past studenta of Finsbury Technical 
College by Mr. O. F. Bloch, and is just issued in 
pamphlet form by the Institute. Mr. Bloch took as 
his subject “The Chemist in the Photographie 
Industry," and after & personal tribute to Mr. Streat- 
feild and some general remarks, passed to the prob- 
lems of light sensitivity and the latent image. He 
gave twelve facta or questions which must be accounted 
for or answered by any theory before it can be 
generally accepted. He then passed in ahorb review 
the work that has been done in late years and the 
suggestions that have been made towards the solution 
of these problems. 


Dr. James F. Nonnis, Director of the Research 
Laboratory of Organic Chemistry of the Massa- 
chusetta Institute of Technology, has undertaken the 
consulting editorship of the International Chemical 
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Serio, published by the McGraw-Hill Book Com. | A Principal of the Dudley Technical College—The 


pany. Dr. Norris suoceeda the late Dr. H. P. Talbot, 
who was also at the Massachusetts Institute of 
Technology, where he and Dr. Talbot had been 
aasociated for considerable periods since 1895. Dr. 
Norris was president of the American Chemica] 
Society in 1925 and 1926. 


APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—AÀ. curator 
of the Art Gallery of Kingston-upon-Hull—The Town 
Clerk, Guildhall, Hull (Mar. 80). An assistant in the 
Department of Scientific and Industrial Research, 
chiefly to make translations and abstracte of articles 
dealing with radio-telegraphy—The Secretary, De- 
partment of Scientific and Industrial Research, 16 Old 
Queen Street, 8.W.1 (April 4). A woman scoountant 
and lecturer on book-keeping at the Swanley Horti- 
cultural College for Women—The Secretary, Horti: 
cultural College for Women, Swanley, Kent (April 7). 
A secretary to the Association of Special Libraries 
and Information Bureaux— The Chairman of Council, 
Association of Special Libraries and Information 
Bureaux, 88 Bloomsbury Square, W.C.1 (April 9). 


Clerk to the Governors, Education Offices, Dudley 
{April 18). A junior scientific oficer on the Air 
Ministry Scientific Research Staff, primarily for duty 
at the Royal Aircraft Establishment for research in 
applied phyaice, chiefly in connexion with aeronautical 
instruments — The Chief Superintendent, R.A.E., 
South Farnborough, Hants (April 13—quotimg A.265). 
An adviser in agricultural economics for the Western 
(Bristol) Provitioe—The Registrar, University, Bristol 
(April 14). Professors of geography, medieval history, 
Egyptian and oriental history prior to Greoo-Roman 
times, and of classics and Graeco-Roman history re- 
spectively, in the Egyptian University, Cairo—The 
Director, Egyptian Educational Office, 39 Victoria 
Street, 8.W.1 (April 30). A profeasor of geology in 
the Egyptian University, Cairo—The Dean of the 
Faculty of Science, Egyptian University, Cairo 
(April 30). A second and mathematical master at the 
City of London School—The Secretary, City of 
London School, Victoria Embankment, E.C.4. A 
clinical pathologist at the Crichton Royal Mental 
Hospital, Dumfries—The Physician-Superintendent, 
Crichton Royal Mental Hospital, Dumfries. 





D 


Our Astronomical Column. 


BKJHLLERUP’S ComeT.—News has been received 
from the Observatories of the Cape and Johannesburg, 
that this comet, which was so brilliant m December, 
has now been photographed in a dark sky on ita 
' emergence from the sun’s neighbourhood ; its photo- 

pa hic itude was 8-9, and Mr. Wood notes that 

ig PES to be able to follow it for a long time. Since 

moet of the observations in December were somewhat 
wanting in precision, owing to the absence of com- 
parison stars, these new obeervations will be of 
value for improving the orbit elementa. Out of the 
list of observed positions the following nearly 
simultaneous observations at the two observatories 
are selected; Cape, Feb. 11-11875 U.T., R.A. 18h 58m 
328-77, 8. Decl 27° 0’ 43-7”; Johannesburg, Feb. 
11-08898, 182 58m 318-01, S. 27° 0’ 18-87. 

ur A. C. D. Crommelin has computed the following 
orbit : 


T 1927 Dec. 18-1671 U.T. 
w 47 8-82 

Q 77 14-00 1997-0 

t 85 1281 i 

log q 9-24579 


The comet remams in south declination until 
it is out of sight; but it should be visible for some 
months. The observations up to February give no 
indication of-appreciable deviation from a parabola. . 


PREPARATIONS FOR THE Nnman APPROACH OF Eros 
IN 1931.—In lees than three years, this little planet 
will ap the earth within some 16 million miles, 
which is not much more than half ite distance early 
in 1801, when mt uw Vide nearest approach since its 
disco in 1898. extensive parallax i 
ia planned ; the fib ennea], ia to Obtain 
accurate positions of a large number of stars lying 
near the track of the planet; this work is being 
undertaken at many observatories, including Green- 
wich and Mount Hamilton. A Datly Newe : 
issued. Ze Science Service, W. reports that 
Dr. R. H. Tucker has determined the positions of 

‘No. 3047, Vor. 121] 


821 stars in the first series, and of 402 stars in the 
second series ; the latter were observed in 77 youn g 
nighte “during the best observing season at Li 
Observatory in 80 years.” British observers would 
give a somewhat less flattering report of last year's 
weather. 

Eros is in opposition next September, in north 
-declination 5^; but ite magnitude will then be only 
11, whereas it will rise to 7 m January 1981. 


UNIVERSITY OBSERVATORY, Ox¥rorD.-The Annual 
Report of the Visitors of the University Observatory, 
presented to Co: ion on Feb. 28, directa attention 
to the progress of the catalogue of stars to the eleventh 
magnitude, for which the oo-o tion of eighteen 
observatories was secured at Paris in 1887. The 
Oxford Observatory was the first to complete rta 
share in manuscript, though circumstances caused 
some delay to its production in type. After ita oom- 
pletion it was found e to render material assist- 
ance to the Vatican O atory, the publication of the 
contribution of which is now In sight. The Director 
has undertaken the chairmanship of the international 
Committee charged with this work, the completion of 
which is now showing signs of poasible attainment. 

The connexion of the seismological work initiated 
by Milne, undertaken provisionally by Oxford m 1918, 
has become gradually established with the University 
Observatory. Fresh accommodation for the seismo- 
ggapha is being provided in the basement of the 

rary, now in course of extension. 

Dr. Fotheringham has detected numerical errors 
in the determined mass of Venus which have a bearing 
on terms in the sun’s longitude. His work on the 
secular accelerations of the moon has been recently 
confirmed by the identification of the eclipse of 
Ur, 2288 n.c. 

Weather conditions interfered materially with the 
joint ecli expedition to Southport from the Rad- 
cliffe and University Observatories. ona ds 
however, were taken, and the programme o 
was successfully carried through. 


, 
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Research Items. 


HaAwAIIAN SomaroLtocy.—the late Louis R. Sulli- 
van, while in Honolulu in 1920-21, made a number 
of measurementa of Hawatiana which ıb was his 
intention to study com tively in relation to other 
Polynesian material collected under the auspices of 
the Bernice P. Bishop Museum and the American 
Museum of Natural History. This material has now 
been edited and arranged by Dr. Clark Wissler for 

ublication as Memoir 9, No. 4, of the Bernics P. 
tshop Museum. Dr. Clark Wisaler has added com- 
tive notes based upon the Polynesian material 
rom Samoa, Tonga, and the Marquesas. In stature 
the Hawaiians are the shortest, next in order being 
the Marquesans and the Maor. In cephalic, fronto- 
parietal, xygomatico-frontal, and rygomatico-gonial 
index, the Hawauians lead, as they do in head width, 
minimum frontal, and begonial width. From this it 
ap that the Hawauan face and head is relatively 
wide, whereas in transverse and vertical diameter the 
head and face are short. The nose is intermediate. 
Considering all measured characters as of equal 
weight, the Hawaiians resemble more closely the 
Tongans and the Marquesans than they do the 
Bamoans. Hawaiians show more straight har and 
more brown hair. They exceed in flatness of nose, 
the order of the transverse axis being Hawaiians, 
Marquesans, Samoans, Tongans. 


ZooLoay IN Inpra.—In his presidential address to 
the section of Zoology of the fourteenth Indian 
Science Congress held at Lahore ın 1927, recently 
popped by the Asiatic Booiety of Bengal, Major 

. B. Seymour Sewell remarked that in India 
zoology is still in the stage in which taxonomy must 
be the first line of research, but he emphasised the 
paramount importance to the country of the study of 
ecology and bionomics and hence of more field 
researches. He pointed out the advantages of team- 
work in the fleld by zoologista, botanists, and chemists, 
Bo that not only the fauna, but also the associated 
flora and the chemical composition of the soil and 
water might be investigated. Failing such collabora- 
tion, there is much that a zoologist should be able to 
do for himself ; for example, the estimation of hydrogen 
ion concentration, the amount of dissolved gases, and 
the salinity of sea-water, for the operations involved 
have been simplified and Stendundaed provided the 
necessary apparatus is available. He also referred to 
the importance of a study of meteorological conditions 
in relation to investigations of the fauna of Indian 
seas, and stated that there is evidence of long period 
oscillations, of the nature of ‘seiches,’ which bring 
up from considerable depths masses of water that 
have & higher salinity than the normal surface water, 
and hence exert a profound effect on the fauna. 
Superimposed on these long od oscillations of 
salinity 18 a double diurnal oscillation brought about 
by an upwelling from a depth of probably 50 to 100 
fathoms, and there is evidenoe that this is accompanied 
by changes in the plankton. He referred to the 
vertical migrations of plankton recorded in European 
waters and expressed his doubte as to whether the 
small organisms could make their way in the time 
availeble from and to the levels to which they are 
said to migrate, in some instances 200 fathoms. 
He considera it highly probable that in Indian waters 
the ‘migration’ of the plankton is really largely a 
‘ translation.’ 


EOTODERMAL PLACODES IN THE HEAD REGION oF 
A Sparrow Emspryo.—Mr. Frank Goldby (Jour. 
Anat., vol. 62, 135-138 ; 1928) desoribea a remarkable 
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series of ectodermal placodes which were found in 4 
sparrow embryo. hese placodes, six in number, 
were found on the nght mde only of the embryo, in 
series with the auditory placode, two posterior and 
four anterior to it. e asymmetry of the series, 
their irregularity ın size, and the fact that they corre- 
spond to no adult structure, suggest that they are 
vestigial in character. Their position and their obvious 
Phe jugi m series with the auditory placode sug- 
gest that they represent traces of the acoustico-lateral 
suam of anamniota. The ocourrenoe of placodes of 
18 kind in an amniote 18 unique. 


EMBRYOLOGY AND MUSCULATURE OF IN8SECT8.— 
The greater of the Deoember issue of the Quarterly 
Journal of Mioroscopical Sciences is devoted to two 

pers on common maects. In the first of these, L. 
Festham records his observations on the embryology 
of Pieris rape, righuy believing that an account of 
the developmental stages so readily obtamable will 
be helpful to teachers and advanced students. Cleav- 
age begins withm the firat hour after oviposition, in 
sixteen hours the blastoderm ıs complete, at twenty 
hours the embryonic rudiment is distinguishable. 
paoia begins at twenty hours, and 1s completed 
rom forty-eight to sixty hours after fertilisation. Of 
the nuclei resulting from cleavage, those destined to 
form blastoderm move peripherally to the cortical 
layer; the remainder are left ın the yolk as vitello- 
ph n The rose ec A nuclei 18 
attributed partly to a streaming of the cytoplasm 
which oarries the nuclei. The development and 
changes in form of the embryonic rudiment are 
described. Gastrulation ia effected by overgrowth of 
the middle plate by two lateral plates and the endo- 
derm is formed as proliferations in the position of the 
future mouth and anus. In the second paper, Guy D. 
Morrison gives a detailed account of the muscles— 
including their histology and function—of the adult 
honey-bee. The musculature of all three castes is 
described, the histol and physiology of the nervous 
system, and the mechanics of respiratory movements 
are carefully considered. 


Fission IN SrAnEiSHES.—In notes on New Zealand 
starfishes a Canterbury Mus., 3, Deoember 
1927), E. W. Bennett supporta the view that in those 
Hes in which the number of rays ia more than five, 

is is due to reproduction by transverse fiaaion. Ont 
of 153 of Allostchaster insignis, 132 were 
ae eyed or potentially so, and he states that fission 
undoubtedly occurs, this being indicated not only by 
the size and disposition of the rays, but also by the 
Poeno o E ee ni It is equally 
certain that after fission the new arms are grown 
almost invariably in threes, which would account for 
the preponderance of six-rayed individuals. In A. 

, four new rays are produced after fimuon, 
and the characteristic number of arms in this species 
18 eight. Autotomy has long been believed to occur 
in Coscinasterias calamaria, and the author states he 
has verified this from & specimen in an aquarium. 


A MxnigriC VARIATION IN A FEMALE NEMATODE.— 
Mr. G. Henderson Cassidy, Hawaiian Sugar Planters’ 
Experiment Station, Honolulu T. H , writes stating 
that in maternal collected by Mr. C. E Pemberton 
in Menado, Celebes, and examined in Honolulu in 
November 1926 by Mr. Cassidy, were several specimena 
of the genus Dorylaimus, one adult female specimen 
of which, 1-05 mm. long, presented an unusual varie- 
tion. It showed two valvæ identical ın formation, 
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presenting no &bnormality of struoture &nd both 
situated on the median line of the ventral surface 
0-062 mm. apart. There were two reflexed ovarian 
tubes, the anterior arising from the anterior vulva 
and the posterior from the posterior vulva. 


CuzuouosoxEm MUTATIONS IN GARDEN Srooxs.— 
In & combined study of the ica and cytol 
of stocks (Matthiola) by Dr. Howard B. Frost and 
Mrs. Mann Lesley (Jour. of Heredity, vol. 18, No. 11), 
a series of trisomic mutations (with an extra chromo- 
some) have been obtained, similar to those already 
known in (Enothera and Datura. The stocks have 
seven pairs of chromosomes. Four of the trisomio 
forms, called Smooth, Crenate, Narrow, and Dark, are 
of common occurrence, and apparently each contains 
& complete extra chromosome. In at least three 
others Slender, and Small) ine e extra sarono 
some 18 & t only. Among the progeny o 
Slender plante an pocaaioaal Narrow Blender mutant 
appears. This has, in addition to seven irs of 


mosomes, & large and a small unpai extra. 
Resemblances between Small and Smooth 
that the very small extra chromosome of S 18 &- 


fragment of the extra one found in Smooth. These 
mutants differ in earliness, flower-size, and to some 
extent in leaf-shape. Their offspring molude tetra- 
Bomics en? in which the peculiarities are more 
extremely expressed. Slender x Crenate gave one 
plant, the leaves of which combined the narrowness 
of Blender and the dentation of Crenate. It is said 
to heve one extra chromosome, short like that of 
Blender, and another. long, as in Crenate. These 
forma all show much sterility, and in the descendants 
of Crenate a form also with 15 chromosomes appears, 
called Crenatoid. This seems to bear the same 
oe to Crenate that Gnothera sem4lata does to 


PREOARBONIWEROUB PLANTS FROM AUSTRALIA.— 
Prof. W. H. and Miss Isabel Cookson have 
just published & report on some very early Palwozoiv 
planta from Victoria, Australia (Memoirs of Man- 
chester Li. and Phil. Soo. vol. 71, No. 5). These 
plants have been collected from rocks generally 
regarded as of Yeringian (Upper Silurian) age. The 
most definite of planta so far found are: (1) 

shoots with | linear leaves which cannot 
be closely oompered with any known plant, and are 
of uncertain systematic position; (2) small-leaved 
' shoots that have been closely com with Thurso- 
ph on and more generally with i and 

Iwton princeps; (3) smooth-branched „axes of 
various sizés, sometimes with axillary ‘ bud-like’ 
structures, which have been closely compared with 
the various remains classed as Hostimella sp. It is 
considered that such an assemblage of plant remains, 
looked at in the absence of any information as to 
their position and locality, would the Early 
Devonian flora, and perhaps the Middle rather than 
the Lower Devonian. The authors that the 
so far scanty plant evidence should be used sparing] 
in determining stratigraphical successions, whi 
should be delimited by ihe fauna when, as in this 
case, it is well represented. The history of the 
plante could then be related to this geological suo- 
cession so determined. 


Inpingor ExarrATION or SPmorga.— The important 
observation of Prof. Paschen that Al IT lines appear 
ad on n Dis iria i from an alummium 
cathode in pure helium, has been extended to a number 
of analogous cases by R. Frericha (Annalen der Physik, 
vol. 85, p. 364). The ions of some metals the spark 
spectra of which had already been analysed, were 
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roduoced by the process of ‘ sputtering,’ and were then 
excited a transfer of energy from mets- 
stable atoms of helium, neon, or n. It was found 
that the degree of excitation possible depended almost 
entirely on the energy of the inert gas, fewer 
lines appearing with argon than with either of the 
others. The principle so established was then apphed 
to the still incompletely known of ionised 
copper, and shout be capable of very considerable 
extension. A point of more general interest that is 
raised by this work is that the law governing the 
transfer of ens in a collision of the second kind is 
apparently more that found to hold for ionisation 
by electron impact than that governing an inelastio 
collision at & resonance potential. 

Tue Cosmo Rays.—Full details of their 1926 
expedition to Bolivia have been published by Prof. 
R. A. Millikan and Dr. G. H. Cameron in the February 
number of the Physical Review. An outstanding 
feature of their report is the remarkable consistency 
which they have now succeeded in obtaining between 
measurements made with different electroscopes at 
various places, which is so good that the new resulte 
and the earlier Californian i mee 
le smoothed absorption ourve. e 


sented by a si 
progressive h eus of the rays in their paseage 
through the air, which is shown by this graph, seems 


now to be definitely established, and corresponds to 


a spectral range of approximately an octave near 
4 x 107* A. Their conclusion regarding the suggested 
influence of the Way is that if it bas any effect 
upon the coamic iation, the ray’ coming from it 
Fasc ‘oe gh ig or e n i 
from the portion of the heavens at right angles. 
terrestrial origin in the shape of eet A is even 
more unequiv dismissed after their experimenta 
in a sheltered in the High Andes, and in the 
midst of heavy storms at sea. e value now found 
for the ionisation at sea-level is 1-4 ions per o.c. per 
second, and is, so far as the investigations go, inde- 
pendent of the shape, wall-material, and volume of the 
three electrosoopes employed. 


Macnerio TuxoRy.—Ihe Proceedings of the four- 
teanth Indian Science Congress held at Lahore in 
1927, and recently published by the Royal Asiatio 
Society of Bengal, contains the premdential address ' 
to the Section of Mathematics and Physics on some 
recent stio theories, delivered by Prof. D. M. 
Bose. It deals in the first instance with the applica- 
tion of electron theory to i and the dis- 
agreement which existe between the magneto- 
mechanical effect as predicted by the theory and the 
measured effect. It is possible that this discrepancy 
may be due to the magnetic fleld produced by the 
spin of the electron about ite own axis, a fleld which 
waa postulated by Sir J. J. Thomson in his Silvanus 
Thompson Lecture to the Róntgen Society in June 
last. There is still di t between observers 
as to whethen the susceptibility of a diamagnetic 
is proportional to the preasure, and the introduction 
by Weiss of T — 7, in place of the absolute temperature 
dd in the Curie law for paramagnetic subetanoes has 
not bean supported by observations. These show 
that T, may be negative although the theory makes 
it positive, and that for compounds of the same kind 
in which one atom iB replaced by a more susceptible 
one, T, is decreased while theory predicta an increase. 
The magneton and the recent theories which predict 
the magnetons in & compound from its chemical 
formula are also dealt with. 


AUTOMATIO SUBSTATIONS IN RAILWAY ELBOTRIFICA- 
TION.—The electrifleation of the main line railways 
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in Great Britain has brought to the front the problem 
of the design and maintenance of automatic sub- 
stations for the supply of electric energy to the trains. 
Experience has shown that with the usual automatic 
substations. frequent and lengthy visita by the 
maintenance staff have not infrequently been a feature 
of normal operation. The designer's aim. therefore, 
is to reduce the frequency and duration of these 
visits, and this necessitates departures from designs 
which have given every satisiaction in substations 
which have attendanta. This problem is discussed 
in a paper read to the Institution of Electrical 
Paene on Feb. 2 by H. B. Poynder. The chief 
problem is ın connexion with the rotary convertors 
which have to convert the alternating supply into 
direct current. As the voltage required is 1500, 
they are connected two in series. In the early days 
of the working of an electric traction railway, short 
circuits on the track have to be regarded as normal 
operating occurrences. To guard against possible 
damage to the machines, apparatus for rapidly breaking 
the cirouit has to be installed. To prevent over- 
heating, some 10,000 cubic feet of air per minute has 
to be passed through each machine. The effect of 
forced ventilation is to carry with it & large amount 
of dust, especially in countries where sandstorms 
occur. As the deposition of dust is very deletenous 
when the substations are rarely visited, efficient air 
filters have to be provided. Wet air filters seem to 
be the best, as there is no fire risk and the air is cooled 
before it gets to the machine. As substations are 
usually in out-of-the-way positions, an alarm of fire 
is rarely given even when black smoke has been 
issuing for some time. A suggestion is made that a 
carbon dioxide plant should be installed for the 
protection of the substation which would operate 
when small quantities of smoke are present. Photo- 
electric cells balanced normally would distinguish 
between the Tight passed through two long tubes and 
so esutomatically release the valve of the carbon 
dioxide bottle when there was smoke in the sub- 
station tube. 





New Exxcrric Locosorrves.—On the electrified 
main lines of the German State Railways the per- 
missible load on a pair of driving wheels has been 
increased to 20 tons and the maximum speed has 
been increased to 68 miles an hour. In order to take 
advantage of this change it is necessary to have a 
ae motor output per axle. The driving of the 

es by individual motors, or better by ‘twin motors,’ 
has been found to be the most economical. Two 
years ago the A.E.G. company supplied the State 
railways with a new type of electric locomotive 
having high tractive power and individual axle drive. 
It has given satisfaction in practice, and 33 locomotives 
of this type are now being constructed. The aggregate 
output of the motors on a locomotive on an hourly 
basis 18 3700 horse-power, the weight of the locomotive 
being only about 110 Ib. per rated horse-power. It 
is claimed in A.E.G. Progress for January that it is 
the lightest single-phase locomotive that has yet been 
built. Up to & third of full speed, the tractive effort 
measured st the circumference of the driving wheels 
is 49,000 lb. It moves easily up an incline of 1 in 8 
and round a curve of 600 feet radius The body of 
the locomotive is divided into three compartments 
The central compartment contains the main motors 
and transformers, whilst the two end com ments 
form driving cabins with control gear. ne roof of 
the machine cabin 13 divided into five parts so that 
the various parts of the electrical equipment can be 
dismantled from above. The ventilating ducts can 
be closed during heavy snow falls. 
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Buscu Microscorrs.—A catalogue recently sued 
By Emil Busch, A. G., Rathenow, gives full partioulars 
of an increased number of types of microscopes now 
being manufactured by the firm. These include 
several simple robust models suitable for students’ 
use, as well as more elaborate outfita for biological 
and petrological routine or research work, and miero- 
scopes with body tube of extra large diameter swit- 
able for photomicrography and projection. An in- 
teresting feature of the larger models is the fine 
focussing adjustment. which is effected by means of 
& spindle supported at both ends. A spiral thread 
cut on the spindle en with a wedge-shaped nut. 
Rotation of the milled head on the spindle produces 
a lateral motion of the wedge and thereby raises or 
lowers the body tube through a pillar supported on 
the wedge by a steel roller. The catalogue also con- 
tains lists of objectives and eyepieces, illuminating 
appliances and various types of mechanical stages. 
A separate leaflet gives a deseription of a small poit- 
able microscope, the stand. stage, and tube carrier of 
which are cast in one piece. 118 instrument may be 
used for projection purposes, the base of the mucro- 
soope being threaded and thus capable of being 
screwed on to the of the projection apparatus. 
Another pamphlet issued by the firm gives directions 
for the use of microscopea and accessories in the 
examination of opaque objects by reflected light, and 
also a description of various types of photomicro- 
graphic apparatus. Amongst these 18 a camera which 
can be easily attached to the upper end of the poly 
tube of a microscope. The camera is provided wit 
an observation tube which facilitates the focussing 
of the image and permita of ita examination while 
the exposure is being made. The London agents for 
these instruments are Messrs. Emil Busch Optical 
Co., Ltd , 37 Hatton Garden, E.C.1. 


INsuLATING OiLs.—Engineers are using at present 
& great many oils for insulating purposes. For 
example, the coils of high tension transformers are 
as a rule immersed in oil. Hitherto the work of oil 
refiners has been confined mainly to the production 
of & good lubricant. Up to the present the problem 
of producing an oil which will act satiafactorily as an 
electrical insulator has not been solved, although good 
propres has been made. Especially is this the case 
or the oils which are used to impregnate the insulat- 
ing coverings of paper-msulated cables For cable 
work it is most essential to keep the dielectric losses 
as low as posaible, while for transformer ancl switch- 
gear work this is not so important In a paper read 
to the Institution of Electrical Engineera on Feb. 23 
by T.N Riley and T. R. Scott, the requirements for 
high voltage cables are briefly outlined. Experi- 
mental results are then quoted showing the bearing 
of the physical and electrical characteristics on the 
finished cable. It 1s necessary that the paper layers 
slide smoothly over one another when the cable is 
handled. It must therefore have the prd of a 
lubneant. The thermal conductivity of the oil must 
be high in order that the cable remain cool when 
work Although the thermal resistivity of the 
paper fibre itself is usually less than that of the oil, 
yet the resistivity of paper contacts between layers 
of dried paper is of the order of five or six times that 
of the eb Imperfect impregnation therefore greatly 
raises the thermal resistivity. The authors conclude 
that the elimination of gas ‘ pockets’ in the dielectne 
ia necessary. These spaces not only cause brush dis- 
charges and so produce burning and oil oxidation, 
but they also increase the thermal reaistivity. Bensi- 
tive methods of measuring the electrical characteriatics 
of the oils are given. 
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Diseases of the Douglas Fir in Britain. 


AS is often the case with exotics, there*have been 
one or two scares on the subject of diseases 

in connexion with the Douglas fir plantations in 
Bntam. A attack reported in a yomg 
pee when investigated, proved to be 
x. an undescribed species of Phomopeis ie Pseudotsuga 
ilson) Then a species of Chermes ( Cooleyi) 
appeared in several parts of the country. A reoent 
leaflet (No. 18) issued by the Forestry Commusgion, 
deals with a disease new to Britain, the Douglas 
flr leaf-cast disease (Rhabdocline Pseudotsugos Syd). 
The disease is common on the Douglas m the United 
States, but unti wrthin the last few years it had 


not &p been noticed on tbe east of the 
DAD It been found on the blue form of 

e fir (E rident id glauca) and on the 
interior belt or Fraser River form (P. Douglas 
var. Recently it has been alao observed on 


"tet D 
the las (P. Douglasit). This oocurs 
on all forms of the Douglas in the United States, and 
oooasionally becomes epidemic for & season or so. 
It usually only infeste young trees, but attacks larger 
treea growing on poor quality soils. 

Infested needles develop blotches on the under 
surface during the winter, and at a later date tissues 
i rac UH e y Seca along directly above, turn 
a yellowish brown. By early spring these areas turn 
& purplish brown, which, contrasted with the 
unattecked part of the needle, give the infested 
foliage a mottled appearance not unlike the resultant 
mottling produced y Ohermes Cooleyi. In the latter, 
however, the presence of the small secretions of white 
wool on the under surface of the needles serve to 


distinguish this attack. In the cage of the fungus, 
the mycelium is developed in the leaf and does not 

back into the shoot. About March the hyphs 
Pesce numerous on the lower surface of the leaf 
just beneath the two bands of stomata in the dis- 


coloured te, and it ia here that the fruotafications 
are fo: . In May the epidermis ruptures, disclosing 
an. armugeconidured. layer which bears the spores. 


Spores are liberated at the time the buds are openmg, 
and infection takea place shortly afterwards on the 
young needles. Infected needles fall at all seasons 
of the year. Trees attacked for several years by this 
fungus may be almost entirely defoliated and may 
die 


The Douglas appears’ to be the least subject 
to this ngu. Bo far, the disease has been reported 
from 'Peebleshire and from several counties m the 
south of England. At present it is deemed impossible 
to t any definite remedy, but, in the case of an 
attack: appearing on a few youre trees only, the 
advice is tendered that they should be removed and 
burnt. In the nursery, spraying with a solution of 
piep and Bordeaux mixture as practised in the 

nited States is recommended. 

In the case of infestations, such as tHdee here 
mentioned on the Douglas, the real solution would 
ss Hares to rest on sylvicultural considerations. The 
planting of pure blocks of rapidly growmg exotics is, 
in many parta of the world, to court disaster ın the 
long run, in one form or another; more especially 
when the behaviour of the exotic from the gylvioultural 
point of view, in ita new environment, is by no means 
well understood. 


Building Research. 


TH Cowper wrote the well-known couplet, 
“ Knowledge is proud that he has go 
much; Wisdom 1s humble that he knows no more,” 
and it was Tennyson who said, '" Knowledge comes, 
but Wisdom lingers.” These statementa are indeed 
true of building science. The past centuries have wit- 
neased an ever-increasing store of knowledge, wherein 
precedent, with the naturel improvements added for 
the day current, shows the accretion of knowledge, 
though nob neceasarily an accretion of wisdom. 

The work of the Middle Ages was largely empirical in 
nature, tho we of to-day would heartate to deny 
the wisdom of the ancients of Assyria, t, Greece, 
and Rome in their palmy days of buildmg activity. 
Forgetting for the moment the simpler constructive 
sience involved in trabeate architecture, how else 
than b or wisdom can we account for the 
survival of ihe magnificent relics to the present time 
—-& survival that would have been far lees mere relice 
had 1t not been for the fortuitous effecta of bombard- 
menta and the criminal vandalism shown in using 
some of these buildings as mere quarries ? 


Though the monks may be credited as having been 


` in the possession of & large amount of useful scientific 


know. in regard to building, as their stately 
cath show us to this day, yet this knowledge 
lacked that admixture of wisdom which would have 
secured to their creations the same defiance of time 
ag ap i to the earlier art. They could calou- 
late to a certain degree the stru basis of the 
vaulting and groining, 80 as to promote the attainment 
of their aim, but the T is the results i$ made 
baat nin evident in these latter days. The poor 
quality of the stone, the inefficient counterforte and 
sundry other defeote, entail the vast expenditure so 
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frequently witnessed. Even after making allowances 
for altered conditiona consequent upon tunnelling 
beneath the surface for railways and sewers and the 
deep excavations for commercial purposes, a8 well as 
allowing for the pollution of the ajmosphere by reason 
of industrial processes, yet the charge of inadequate 
wisdom is justified in ite entirety. 

A weloome 18 therefore to be accorded to the present 
(ifsomewhat overdue) activity on the part of the Govern- 
ment, whereby scientific research into the capacity and 


quality of building materials is being und n 
twofold in ita nature, namely, curative research for 
the of remedying accrued defects, and pro- 


ylactic research, which is wisdom in the highest 
egree, whereby preventive measures may be adopted 
in time. 

The firat Report of the Building Research Board, 
appointed by the Department of Scientific and In- 
dustrial Research, n T Pd issued ; brief as 
ig the period during which the Board has been in 
existence, there is ample evidence of its utility. 

The Board divides its operations into two main 
sections, (a) general research and (b) intelligence and 
special investigations ; & reproduction of ite ‘Jabour 
tree’ will conduce to an appreciation of the 
method pursued : 


cd Mimi 





i 
General Research 
(the Bolanos of Buudmng) 
| 
Efokenor of Weathering Materia Structural 
Buildings Strength 


| 
Intelhgen d 
Bpecsal investiga iad 








i ] RS 
Information Special Pubhoations 
invesügations 


I 
Exammation of 
Bureau Building Failures 
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The subject of weathering has been considered from 
the various aspects of chemical attack (including 
solvent action of rain); biological attack, bacteria, 
lichens, etc.; movements due to temperature and 
moisture changes ; and frost. 

It is somewhat on the hnes of the bismuth meal, 
when we note how investigators employ the method of 
impregnation of stones with coloured resins as a 
moans of trácing the poromty channels of the various 
stones. Sections of dass samples upon examins- 
tion thus enable the formation of sulphates to be 
studied. In research upon the tranamussion of 
chemical solutions as preservatives, ıt has been 
demonstrated that the crystallisation induced by 
evaporation from the face of a wall so impregnated 18 
often a cause of decay ; when pensbed mortar jointe 
have been made sound, evaporation will, ın followi 
the line of least resistance, wue from the atone itself, 
and hence the decay. . 

Further, it was bund that aerobic bacteria rarely 
penetrate more than an inch below the surface; re- 
search mto anaerobic bacterial activity has yet to be 
undertaken. The Board considers, after investigation, 
that there 1s no reason to believe that beetles cause 
decay in stonework; they use the already decayed 
stone merely as a home, not as a nidus. 

Cement and concrete have claimed the Board's 
attention, and 1t is shown that the rapid-hardening 
Portland and. high alumina cements are far more 
impermeable than the ordinary Portland cement. It 
is shown, too, why the cracking in the cement should 
be prevented; for if water cannot penetrate the 
material, then soluble salta cannot be washed out, 
nor can the steel embedded in reinforced concrete be 
attacked. 

The Board expresses its belief that the deleterious 
action of froat is not so noticeable in Great Britain 
as it may be elsewhere. A series of freezing tests 
upon stone, brick, and tiles indicated general - 
ment with those of Kreüger in Sweden, where, how- 
ever, frost is often very disintegrative in its action. 





Plankton 


R. KENZO KIKUCHI, in a paper entitled ‘‘ Notes 
on the Diurnal Migration of Plankton in 
Kizaki Lake " (Journal of the College of Agriculture, 
Imperial University of Tokyo, vol. 0, No. 3, Aug. 
1927), recounta some interesting results arrived at 
by studying certain 7es in the plankton of Kizaki 
Lake in the Nagano feoture. The pump method 
was employed, about fifty litres of water being 
pumped from different depths at periodio intervals 
and strained through a plankton net. The number 
of each species was then ocdunted and recorded. 
These included Cladocera, rotifers, rhizopods, and 
dinoflagellates, the Cladocera and copepods bein 
specially studied. The lake hes at an altitude o 
764 metres, the greateat length being three kilo- 
metres, the greatest breadth one kilometre. It is 
bordered by mountains and plains, and its greatest 
depth is 20 metres. The temperature in 
A. from 6°-2 near the bottom to 20?.6 at the 
surface, and in December from 5°-6 to 8?-2 C. 

The diurnal migration was found usually to be 
most distinot.1n those species living at depths less 
than 10 metres. Thus Polyphemus pediculus and 
Bosminopris dettersi occur at maximum at a depth 
of 2 metres in the daytime and tend to come nearer 
the surface at sunrise end sunset, migrating down- 
wards during the day. and night. Their maximum 
near the surface is reached before midnight, after 
which there is a slight tendency to move downwards. 
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The behaviour of stone preservatives in a town 
atmospherg 18 being tested with a series of stone piers, 
treated and untreated, some with ‘dished’ tops, 
others with weathered tops; they are set upon the 
roof of a Government building in London. Also an 
illuminating set of experiments has been conducted 
upon the relation between the wet and dry strengths 
of bricks and stones. 

Most of the Board’s work is carried out at its 
station at Watford, but some investigations are 
undertaken elsewhere, including the National Physical 
Laboratory, where an interesting teat is being oon- 
ducted ing vibration in buildings and fatigue 
in matena and also the effect of wind pressure on 
roofs. The subject of wind pressure upon bridges is 
algo being investigated. 

Table 4 is illuminating ing the diminution of 
tensile strength which so frequently takes place in 
neat cement with increasing ; whereas oom- 
preasive strengths, shown in Table 5, indicate fairly 
steady increase. Incidentally, it may be remarked 
that, later on in the Report, there is some confusion 
in numbering the tables. 

A very valuable branch of research deals with 
acoustics, hitherto so largely & matter of empiricism 
in practice. Architects and engineers may now, with 
some assurance of satisfaction, seek the advice of 
the Board in this respect; a notable case in point 
is the series of acoustical experimenta undertaken 
for the Government of India for the new buildings 
at Delhi. 

Limits of s preclude adequate justioe being 
done here to the many or to any of the activities of 
the Board. We must reat content with a mere brief 
schedule of such matters as condensation, water- 
proofing, repairs to old painted ceilings, etc. ; the 
use of wood-cements, wall boards, plaster gubetitutes, 
and asphalte; investigation into dry rot. eto. The 
survey is all too brief regarding an undertalang of 
which the ramifications are numerous and the labour 
is indefatigable. Prncv L. Marrs. 








Migrations. 


Daphnia longispina, living at about 10 to 15 metres 
during the day, showa no tendency to migrate upwards 
in the summer, but may move downwards at night. 
In December, however, when it is spread out from the 
surface to near the bottom, it shows a slight move- 
ment upwards at night, the temperature in the upper 
layera being lower at that time. 

Some interesting observations are made on the 
various stages from nauplius to adult of the copepod 
Diaptomus denticornis, which migrates upwards at 
night to attain its maximum at the aurfaoe before 
midnight. In August 1t was found that the younger 
the forms the nearer they are to the surface during 
the day and also the earlier do they reach the surface 
at night, whilst in the seu. ed leave the surface 
later than the older s us the yo stages 
stay for a longer period near the surface than the 
older stages. In ber there was no diurnal 
movement in the young forms which had a vertical 
Deru from the surface to 10 metres, although the 
adults still migrated towards the surface at night. 

The dinoflagellate Ceratium hirundinella waa found 
to range from 2 to 10 metres and to be especially 
abundant at 5 metres. It moves upwards at night 
and reaches a maximum at the aurface shortly before 
sunrise. 

Most of these migrations show better in August, 
the number of specimens falling considerably in 
December. 
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University and Educational Intelligence. 


Campripas.—Dr. L. Brecher, of Vienna, has been 
elected to the Yarrow research fellowship in science at 
Girton College. 

Smith’s Prizes have been awarded to W. L. Edge, 
Trinity Co , for an easay on '' Ruled Surfaces of 
the Fourth, Fifth and Ñi Orders,” and to A. H. 
Wilson, Emmanuel Coll for an eassy on “The 
Two-Centre Problem in Wave Mechanics.”” Rayleigh 

Prizes have been awarded to J. A. Geunt, "Trinity 
College, for an easay on ‘The Foundations of the 
Debye-Hickel Ilonisation Theory with Apphoatian.to 
Gases,” and to W. H. M‘Crea, Trinity College, for an 
essay on “The Quantum Theory and the Specific 
Heats of Gases." The essays of H. P. Mulholland, 
Queen's College, on '' Theorems on Power Series and 
Dirichlet Series," and of L. Roth, Clare College, on 
“ Disoriminant Varieties,’ are mentioned as being 
also of distinction. 

Dr. Roughton's epee in the Department of 

^. Phyasiolo has been entitled the lectureship in 
hysico chemical aspecte of physiology. 

e Council has reported to the University in 
favour of accepting for five years fram the Committee 
of the Privy Council for Scientific and Industrial 
Research an increased offer of £2500 annum for the 
maintenance of the magnetio work now being 
carried on at the Cavendish Laboratory by Dr. 
Kapitra, Trinity College. The grant is to be ad- 
ministered by a committee consisting of the Cavendish 

rofeasor, the University treasurer, Prof. C. T. R. 
ileon, and a member appointed by the Committee of 

the Privy Council. , 

Further details of the will of the late J. E. Biles, 
already referred to in these columns, have now been 
publi The amount of the bequest, which is 
subject to the life interest of his widow, is likely to be 
above £30,000, in addition to i ta, books, and 

eas us contents of Mr. Blee'a private laboratory. 
The object of the bequest is the foundation of a 
Charles Darwin professorahip of animal embryology; 
to be studied and taught from a purely scientific 
aspect, as distinct from an economic, technical, or 
medical bc aa If when the money becomes avail- 
able the University already such a chair, 
pre ly endowed, the subject of the new chair shall 
io-physiee, the application of physics to a study 

of living plante and animals. After every twenty-five 
years a consultative board is to decide on the subee- 
quent application of the trust fund, provided that the 

income of the fund is devoted to the promotion of a 

“branch of biology as a pure science and that none is 
/ devoted to the purposes of economic, technical, or 
/ medical biology. 

DuaLIN.— The Senate of the University has ap- 
proved the oonferment, on the recommendation of 
the Board of Trinity College, of the hono degree 
of Bo.D. on Dr. G. L. Streeter, Director of the egie 
Institution of Washi Baltimore, Maryland, and 

Prof. A. 8. ibaa eat Tumian professor of astronomy 
and i philosophy in the University of 
Cambridge. 

Lonpon.—Keddey  Fletcher-Warr Studentships, 
each of the value of SOR quar tor ates years, Dave 
been awarded to Dr. G. F. J. Temple, for research on 
the application in mtegral is rene to the study of 
vibrations and stability and to ether problema of 
mechanics and mathematical physics, and to Mr. 
C. P. Snow, for the study of molecular spectra with 
special reference to molecular structure. 


Oxrornp.—A pro has been started for the 
. eatablishment of a Common Room or Club for the use 


No. 3047, Vor. 121] 


NATURE 


481 


of men who are members of the research or teachmg 
staff of the Museum departments and similar institu- 
tions. The need for such a scheme is especially felt 
in the case of those workers who do not enjoy the usual 
privileges of fellows of ee If sufficient support 
18 forthoommg, it is intend fo ball @ maestitig of tiges 
concerned in order to elect a committee for the 
consideration of details. 
The School of Gedgraph 
Anthropol have publahed ther respective pro- 
es for the i term. These include 
ectures and instruction on land forms of western 





and the Committee for 


Europe; chronological sequence in the Pleistocene 
p ; methods of physical anthropology ; human 
ybridisation; man and the Pleistocene epoch ; 


primitive language in ita relation to thought. 





Taa annual of the National Union of 
Studente, to be held at Oxford at the end of March, 
will be opened by Sir Michael Sadler, Master of Uni- 
versity College, Oxford, with an address on “ The 
Future of the Universities.” Other speakers on the 
main theme of the Co “ Quo Vadis?” will 
include Sir Oliver Lodge and Prof. Burstall, of the. 
University: of Birmi . A disousaion on ''Uni- 
versity Problems ” be opened by Prof. Patrick 
Geddes, of Montpellier. Mr. John Galsworthy has 
consented to on “ Man and Beast ” ata i 
of the University of London Animal Welfare Society 
to be held during the Congress. 

As a result of a conference recently convened by 
the London School of Hygiene and Tropical Medicine, 
Oto, the India Office, the Ministry of Agriculture, 

oe, the i ce, the Mini o icul 
the Department of Overseas Trade, d man 
important business isations with interesta in 
the tropics, it has been decided to make 
at the School for courses of instruction in h iene 
for men and women-—especially employees of business 
firms and official bodies—proceeding to the tropics. 
Inquiries regarding the courses should be addressed 
to the , London School of Hygiene and 
Tropical Medicine, Malet Street, London, W.C.1. 

SHORTLY after the death, on April 4 last, of Prof. 
D. A. Gilchrist, a fund was opened to establish a 
memorial commemorating his work while professor 
of agriculture at Armstrong College, Newcastle-on- 
Tyne, A sum of about £480 is now available for this 


Pu pe to found prizes, one at the 
ewton Rigg Farm ool and others st the School 
of Agriculture at re ol - The latter will 
be available until the d of . Gilchrist, when 
a gum of £3000 comes to the College for two scholar- 
ships under Prof. Gilchrist’s ; the memorial 


prizes will then cease, and the money be devoted 
to support a research exhibition tenable at the 
College. 
Tas Air i announces that a number of 
openings are & le for young men to be trained 
as pilote in the Air Force Reserve. Up to sixty oandi- 
dates will be accepted. Applicants must be of good 
education and physique, but need not have had any 
previous flying experience. They must be more than 
ighteen and leas than twenty-five years of : 
ected candidates, after passing an examination by 
a medical board, are nominated to commissions in the 
Reserve as pilot officers on probation. When under- 


ing training an officer receives, quip ip asd g, 
the samo pay and allowances as an officer Of e same 
eim i aie Further details can be ob- 
tained from the Secretary (8.7.0.), Air Ministry, 
Adastral House, Kingsway, London, Woes, 
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Calendar of Customs and Festivals. 


March 25. 

Forme BUNDAY AXTEA LENT, the ancient Passion 
Sunday, also known as Care Sunday. The word 
* Care" here refers to a custom of the north .of 
England and Scotland of ‘giving away and eating grey 
peas which have been fried m butter after being soaked. 
overnight. These are called “‘carlings.”” The Sunday 
on which they were eaten at an entertainment was 
also called '" Carle" Sunday. This custom has no 
obvious connexion with any explanation of ' Care” 
Sunday by ecclemastical writers. It is not 
unreasonable to conclude that the name of an older 
custom has been adapted to a Church festival. 
* Carle," it is bi rake is related to ''oeorL" a 
coun’ fellow or labourer, which would make ıt a 
rural festival. The “carling groat” is a Yorkshire 
custom that every labourer should repair to the 
village alehouse to have & drink of ale free. Anyone 
who did not comply would succeed in none of his 
und i in the coming year. Another name for 
the day found in the e of Ely, was ‘ Whirlin 
Sunday," when each family made “ Whirlin Cakes.” 
The day is therefore clearly inked up witb some form of 
rejoicing. In some of the observances of GST out 
the Death,” cited by Frazer in “The Golden Bo "ud 
peas are specially mentioned as part of the feast which 
takea place after the procession. Brand, who refers 
to the dole of soft beans mentioned in the Roman 
Calendar as given ed at funerals, and the use of 
peas and beans in the arentalia, the Roman festival 
connected with the souls of the dead, also quotes 
Plutarch as saying that pulse was of the highest 
efficacy for invoking the Manes. 


Lapy Day. THB ANNUNCIATION OF BT. Many.—A 
festival which was always carefully observed in 
d. The Synod of Worcester, 4.D. 1240, forbade 
all servile work on this day. An exception was after- 
wards made in favour of agriculture. it fell in Lent 
it was postponed, as ‘was customary; but the church 
of Notre Dame de Puy had the privilege of making it 
override Good Friday when it occurred on that day, and 
great indulgences took place in the church. 

It ia not surprising that a date of such umportance 
m Christian belief should have appealed to the minds of 
the early Christians as a time which by ite very 
sanctity would be the necessary occasion of other- 
eventa of importance in sacred history. It was also 
the date of the Crucifixion; and m a set of ancient 
verses it is noted as a day on which many miraculous 
eventa took place: Adam was created; Abel, the 
first and the first man to die, was killed ; 
Melchisedek made his offering ; Isaac was offered up ; 
John the Baptist was beheaded ; the itent thief 
was accepted by Christ, and so forth. logics 
add the crossing of the Red Sea and the wiping of the 
face of Christ by 8t. Veronica. It will be remembered 
that the features of the Christ were imprinted on the 
cloth with which this was done. l 

The idea which underlies the Annunciation is one 
which has been familiar to students of primitive 
thought mnoe the researches of Spencer and Gillen 
among the Arunta of Central Australia. It is now 
known that these tribes are not IE ee 

lee in failing to appreciate the physiological facts 
Beate Seeds A Arunta rb 1 bensred that 
00: tion takes place solely by the entry of a spirit 
into the body of the future mother. It is from this 
idee that beliefs in reincarnation arise, a8 can be ahown 
by & comparison of the various forms which they take. 
Among certain South African tribes, for example, even 
though they have advanced beyond the more primitive 


No. 8047, Vor. 121] 


NATURE 


[Manon 24, 1928 


ideas of the Arunta so far as the physiological facta go, 
it is nevertheless believed that the spirit of an ancestor 
enters the body of the mother to animate her child, 
and usually ıt i8 known with certainty which of them 
is thus reincarnated. 


Br. Sox, boy martyr, A.D. 1475: Sr. WILLIAM, 
boy martyr, A.D. 1144—two of a number of child 
murders for which the Jews were held responsible. 





Sr. SIKON, 29 months, was killed on Tuesday in 
Holy Week at t: Sr. Warum at Norwich, at the 
age of 7 years. The point of the accusation against the 


Jews was that the abduction always took place in Holy 
Week, the alleged intention being to crucify the obild 
in simulation of the crucifixion of Christ. The first 
mention of the crucrfixion of a boy by the Jews is in 
the Church History written by Socrates, who states 
that it took pao about A.D. 414 at a place called 
Immestar in Syria. In England there were a number 
of cases—one of a child in 1160; & boy, Robert, at 
Bury 8t. Edmunds in 1181; and Hugh of Lincoln, 
whose fate is celebrated ın a popular ballad, in 1255. 
In 1240 a Christian boy at Norwich was circumaised, 
and was about to be crucified when rescued. Further 
cases in Germany, France, Bohemis, and Russia are 
numerous down to modern times, tho not all were 
boys, girls sometimes being murd . An all 
case in Rusma, just before the War, attracted wide- 
spread attention. 

In addition to the cha of murder by crucifixion, 
it was sometimes all that the motive was to 
obtain blood for ritual uses at the Passover. In the 
case of Bt. Simon, a bowl of blood was discovered in & 
cupboard in the Synagogue, and it is usually alleged 
that the death of the victim is effected in accordance 
with Jewish ritual. It may be noted that.the same 
accusation was brought against the Christians in the 
early days of the Church by Roman writers. There 
is no doubt that the medieval populace was influenced 
acm the Jews by primitive superstition about the 
efficacy of blood and ite use in ritual. , 


March 26. 

Sr. Lupasr, BIBHOP or MUNSTER, A.D. 1809.—A 
native of Friesland whose legend embodies a record of 
pagan birth customs. When Liafburg, his mother, 
was born, her grandmother on the father’s aide, still a 

, Was that her T had 
orne no sons. She sent officers to the babe from 
ita mother’s arms before she had had an opportunity to 
feed it, for it was the custom to killa d before 'i 
had tasted earthly food. It was snatched from tha 
arms of the officer by a servant, who hurriedly placed. 
some honey in the child’s mouth, which it Swallowed: 
It could not then be killed. . 


“March 30. 


Br. RaauLv08, BISHOP oF ARLES AND ÑENLIS, 4th 
Century.—An incident in his life illustrates the super- 
seasion of pagan by Christian shrines. When paseipg 
through Louvres, neer Paris, he overthrew an idol o 
Mercury, and built a chapel dedicated to the Virgin. 


Br. JOHN CLIMAOUS, A.D. 606.—An early reference 
to the Wandering Jew is contained in the record that 
when St. John was en ing 600 pilgrims on Sinai, 
a stranger habited in linen, after the ancient Jewish 
fashion, appeared among the attendants and vanished 
after the feast was over. St. John concluded 1t must 
have been Moses, who had revisited Sinai for a brief 
moment. Numerous Hebrew legends of a simular 
character call the mysterious stranger Elijah. ae 
the Arabe a simular undying man is known as 
Khoudir, friend. and instructor of Moses. 


‘intensity variations when an 
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Societies and Academies. 
London. 

Royal Society, Mar. 15.—J. D. Cockcroft: The 
design of coils for the production of strong magnetic 
fielda. One of the most difficult problems in the 
production of magnetic fields of the order of half a 
million gause is to construct a satisfactory coil. Even 
in the method developed by itze, m which the 
fleld is only produced for & fraction of a second, the 
heating of the coil is & serious limitation, whilst the 
electromagnetic forces on the coil give rise to streases 
in the copper of the order of 7000 kemm: om. beyond 
the elastic limit of ordinary oopper. This paper 
develops methods for sel aeons of the coil 
which will produce the greatest field for given power 
input, gad jor fixed allowable temperature rise. 

D. Jack: The band spectrum of water vapour. The 
band 18428 has been anal from new measure- 
ments. For this band the emitter has the same initial 


, State as for band 8064, and same final state as for 
~þands 8122 and 2875. 


Consequently, band 8428 
corresponds to transition 0 -> 1 of vibrational quantum 
number. The initial and final values of the moments 
of inertia for the vibrationless state pan I,’ d 633, 

and I,” =1-498, m unite 10-” gm. om.*. ding 
nuclear separations of an OH ion are, Ae zl: 11-092 x x 107 

om., and r, 0:970 x 10-* am. 

R. d'E. Atkinson: Statistical experimenta on the 
motion of electrons in . Various papers of Prof. 
Townsend and his assistants claiming resulta which 
are not reconcilable with the quantum theory are 
discussed. In particular, the presence of metastable 
states in the term-systems of the gases undermines, 


at two different pointa, a theory which has HE 


assumed their non-existence. The ental 
methods employed are statistical, and introduce many 
unknown quantities, but withm wide limits of obtain- 
able accuracy no disagreement is found with the 
quantum theory. 

Lord Rayleigh: The light of the t sky: ita 
by oolour filter (3). 
The intensity of the light of the sky at night has been 
observed by collaborating workera at a number of 
stationa scattered over the world. Colour filters were 
used to separate as nearly as Seer gwar region of the 
green auroral from the red an ons of the 
spectrum on either side. The broad t is that the 
intensity in each component has the same general 
values and of intensities (four or fivefold) 
lerla found for England. Much of the variation 

, and has not been found to be correlated 
at the different stations. Five years’ observation in 


' England indicates a definite annual periodicity, which 


survives the proceas of averaging the same month 
{for example, February) for each year; amplitude 
of variation corresponds to intensity ratio of 1:6; 
maximum is in October. The scanty availablé 
evidence dp a armilar variation in the southern 
hemisphere, with opposite phase, maximum in April. 

W. Wilson : ativity and wave mechanics. The 
equations of motion of a charged particle oan be de- 
rived from those of an uncharged (which represent a 
geodesic in space-time continuum) by substituting for 
the mechanical momentum an extended momentum. 
This suggeste that we regard the world-line of the 
charged particle as s geodesic in 5-dimensional 
continuum. With this modified relativity theory as 
basis, & eralimed form of Schrédinger’s equation 
for& single 1 iole is deduced. 

A. E ove: The bending of a centrally loaded 
plate supported at two opposite edges. The question 
is of some importance in connexion with the experi- 
mental determination of elastic constants, inasmuch 
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as it has been proposed to determine such constants, 
especially of crystals, by measuring, by an inter- 
ferentialy method, the central deflection of a rectangular 
plate, supported at two : posite edges, and bent by 
concentrated pressure at the centre of one of 
ite faces. Tho object o the per is to obtain such & 
ae in the case where de material is isotropic. 

roblem, & purely mathematical one, is solved 
hee etely, and calculated numerical values of central 
deflection are tabulated for various values of the ratio 
breadth to length, and for two values of Poimon's 
ratio for the material. 

- M. Nottage: Studies in adhesion (3). The ad- 
hesion—molecular composition curves of three seta of 
binary mixtures have determined and compared 
with the corresponding melting-point—molecular com- 
position curves. Transition pointe oocur at corre- 
sponding pointe on the two seta of curves and are 
generally points of definite molecular composition. 


Optical Society, Feb. 16.— W. M. Hampton: An 
in tion into the beam from a standard hghthouse 
lens. e distribution of light from a third order 
Fresnel panel was measured, using two different li "s 
sources, a standard petroleum vapour burner an 
3 kw. lighthouse cruciform lamp. A complete 
theoretical discussion of the factors affecting beam 
candle-powers is worked out and tables are provided 
for the caloulation of the beant candle-power from any 
sappara umng any light souroe.—R. Kingslake: 

e ‘ absolute’ Hekia test. Aocording to* the 
ordinary methods of portan the Hartmann test, 
the assumption is made tha b all the rays cross the 
optical axis. AG's usar ck tack, thin ia far 
from the truth, especially in the case of the 
astronomical objectives and mirrors to which 
Hartmann test 1s most generally applied. In the 
present paper a brief description is grven of & modified 
test in which each ‘ray’ is treated on ita own merits, 
and ite absolute deviation from the ideal path 1 
determined in both itude and direction. This 
method incidentally 1 at once to the well-known 
criterion T' of Hartmann, which is now generall 
adopted in the comparison of large telescopes.—R. 
Clay and Sir Richard Paget: A portable atareosoopic 
Kaleidoscope. No new optical principles are made 
use of in this instrument. It differs from the ordinary 
kaleidoscope mainly in the fact that the mirrors are 
of sufficient size to enable objects to be viewed b 
both eyes and thus to see them in stereoscopic reliel, 
The mirrors ere front silvered and are mounted at an 
angle of 30°, one mirror being vertical. The objects, 
consisting of ooloured silks, artificial flowers, eto., are 

on a black velvet background on & drum, 
which is rotated at the open end of the mirrors, and 
lighted from one side by an incandescent lamp. The 
stereoscopic relief greatly adds to the charm of the 
resultmg pictures. 


Geological Society, Feb. 22.—C. A. Matley: The 
pre-Cambrian complex and associated rocks of south- 
western Lleyn (Carnarvonshire). With a chapter on 
iud logy of the complex, rd E. Greenly. The 

rian complex of ies the coastal 

from Nevin to Aberdaron and niae Island, 

is a detached ‘region’ (the Mainland region) of 

ibn Mona Complex of Anglesey. It is bounded on 

the east by a great thrust which has driven ib over 

Ordovician strate and the Sarn granite. Its mambers 
are now correlated with those of 

gueissea, several members of the bedd 

the plutonic instrusions, and the ' Penmyn 

of metamosphism ' are all represented. The 

group is absent. 


d zone 
olyhead 
The gneisses are always foun 
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the boundary-thrust. Both their basic and their acid 
members are almost identical with those of Anglesey. 
Their arystallisation and foliation are older than the 
deposition of the bedded succession. Moat of the 
region is occupied by the Gwna Nds eo 
the Gwna re ead ba i ai of -quartz- ds 
dust-rocks ( is). ey ma & speci 
facies of the Skerries up of Fen Goan with a 

resentative of the beds at their base. The 

bros are akin to those of Anglesey, and are regarded 
as plutonic intrusions belonging to the complex. The 
tectonics and foliation of the complex resemble in 
almost every detail those of the complex in leey. 
Many basio dykæ are exposed in the complex, of 
which the great majority are Palmoroio (post-Llan- 
dovery and probably post-Siluman), but earlier than 
the great thrusting movementa after the close of 
Silurian time. Three Tertjary dykes have been found. 
The boundary-thrust is certainly & t rupture, 
WPih Shows na dim Gf dying aub GE er end of the 
exposed part of the complex. The extent of its 
overdrive cannot be determined, but it should prob- 
ably be measured in terms of miiles, and may have 
been Buffloiónt to sever the whole plexus of P ic 
dykes in the complex from their roota. 


Physical Society, Feb. 24.—W. H. J. Childs: Some 
methods of estimating the intensities of lines. 
A critical account is given of methods of 
photometry applied to the special case of the band 
epoca ot rom. With the method finally adopted, 

e line trum is photographed in the usual way, 
sud the. denuity ab abs une photoes hs is measured. 
For this the plate is calib by illuminating 
iue diiit the sekone ai a special manner by 
a Mer or filament lamp, so that upon development 
the p exhibita a number of images of continuous 
ipie of progressively increasing density. From 
` these images may be ascertained (a) the relation be- 
Dro iionsiiy Ui bent end: daniy OE Paneer 
(b) the relation between plate sensitivity wave- 
length of the incident light. Density measurementa 
are obtained by a simply constructed selenium cell 
microphotometer, with which the density contour of 
each line can be investigated.—P. W. Burbidge and 
N. S. Alexander: Electrical methods of hygrometry. 
Two methods are considered, depending on (1) the 

in resistance of organic materials (cotton-wool 
and human hair) on e to water vapour; (2) 
the change in mobility of ions due to water vapour. 
In the first case the ithm of resistance is pro- 
portional to the humidity, while in the second the 
effect produced is too small to it accurate 
measurement. Neither method is surtable for general 
use. 


Linnean Society, Mar. 1.—4A. M. Smith: The Alga 
of a bog: five years’ observations. Observations were 
taken at approximately monthly intervals of the alge 
of a small um bog near Bradford between March 
1928 and August 1027. Observations of the tempera- 
ture and of the hydrogen ion oonoentrationof the water 
were also made. Two main alge associations were 
clearly distinguished : (D) sus Mcr o a E 
num ls and (2) the association of the mud poo 
and da ditches. After the drainage of the bog 

um saseociation decreased, an 
the long, alow choking of the bog channels which 
followed: later was accompanied the gradual ex- 
tension of this characteristic eee ee total 
quantity of in the varied with tity 
of m m the bog, i eed little evidanos of 
any check due to low temperatures. The quantity 
of certain, species, however, e.g. a sterile species of 
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Mougeotia, showed signs of diminution due to low 
winter tamperatures.—C. Crossland:  Coral-reefs of 
Tahiti, Moorea, and Rarotonga. The reefa of Tahiti, 





_in spite of their covering of coral and Lithothamnion, 


are not extending seaward. The sunk reefs are the 
eroded remnants of & surface barrier. The lagoons 
have been excavated in an originally continuous reef, 
and subsidence is not necessary for the formation of 
barrier reefs. The adjacent island of Moorea has 
tilted and drowned ita southern coast, with no effect 
on the form of the reefs. Lagoons and passes probably 
had their first origins in earth-movemenis, radial and 
circumferential cracks opening in the reefs. In Moorea 
the reduced amount of alluvium brought down allows 
a more vigorous growth of coral in the lagoons, and 
the maritime flat is largely com of coral and is 
not being washed away. Flata of elevated coral occur 
in Moorea, which afford another proof that there has 
been no recent seaward extension of the reef. Raro- 
tonga is usually described as having & fringing reef 
only, but comparison with Mooree b it 
onoe had & n which i8 now filled 1n.—E. Hand- 
schin: Co la from Mexico.—W. O. Howarth : 
The genus Festuca in New Zealand. s 


Institute of Metals (Annual General Meeting),! 
Mar. 8.—G. L. Bailly: The influence of dissolved 
piece on the soundness of 70:30 brass. ingots. 

ting the molten metal with nitrogen gave an 
ingot practically free from unsoundness due to gas. 
Com ive testa were made on samples of 70: 80 
brass treated with nitrogen, oat ei and sulphur 


dioxide, poured in a series of mo ing different 
ol of solidification, and again no evidence was 
obtamed of unsoundnéss caused by evolution. 
during solidification. It ia concluded if appre-. 


ciable amounts of are soluble in liquid brass, 
the solubility in the solid state 1s sufficiently high to 
retain the g in solution. The probability is, how- 
ever, that the high vapour presure of zino in molten 
brass precludes the solution of gas by the alloy.— 
A. L. Norbury: The. effect of quenching and tem- 
pering on,the mechanical properties of standard 
silver. Standard silver (92-5 per cent. silver, 7-5 per 
cent. copper) as ordi y annealed contains a oon- 
siderable amount of copper (in which some elver is 
dissolved), distributed m the form of amall particles 
bud pas the silver solid sdlution matrix. By 
suitable heating (e.g. about half an hour at 770° O.) 
and quenching, these copper particles may be dis- 
Bol and retained in ted solid solution 
in the silver. The alloy m the quenched condition 
is about 80 per cent. softer end B0 to 30 per cont: 
more ductle than it is in the ordinarily annealed 
condition. On suitable tempering the quenched alloy 
(e.g. about half an hour at 360° C. j its Brinell hardness 
increases by about 800 per cent., and ita -tensile 
a Sanat e o D and ita ductility falls 
by ut 50 per cent., due to the decomposition of 
the supersaturated solid solution of copper in silver. 
The hardening on tempering is: accompanied by a 
decrease in volume is uniform. Fhe alloy is 
more resistant to oxidation and ie pe rig m 
the quenched and tempered octnditions it is 
when in the annealed condition.—J. Néwton Friend 
and W. E. Thorneycroft: An le of Roman 
copper 'soldering ' and welding from Uriconium. A 
Roman iron ferrule from Uriconium appears to have 
been made by welding two small pieces of iron into 
& strip, bending it over, and joining the two ends 
with copper. is appears to be the first example 
of copper ‘soldering * of Roman origin to be exam- 
ined.—J]. Newton Friend: The relative oorrodi- 
1 Continued from p. 442. 
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bilities of ferrous and non-ferrous metals and alloys. 
Part I. The resulta of four years’ in the 
Bristol Channel. The metals examined included tin, 
lead, nickel, zinc, aluminium, and various coppers 
and brasses. Nickel, tin, and lead resisted corrosion 
remarkably well. Of the brasses, screw metal (1-37 
per cent. lead) made the best showing. .This was 
clove followed by the nickel-cop (1-75 per cent. 
nickel), A galvanised iron bar lost leas in weight 
than either the iron or the rano separately. e 
aluminium ber was very deeply pitted.—T1. E. 
Allibone and C. Sykes: The alloys of ziroonium. 
- The stracturés PME series of the alloy systems 
copper-zirconium 35 per cent. zirconium, nickel- 
zirconium to 55 per cent. zirconium, and iron- 
ziroonium to 80 per cent. zirconium, are given. In 
each case the system is eutectaferous, and inter- 
metallic compounds are formed. In 
sirconium the compound Cu,Zr 
the nickel-ziroonium system two compounds, probably 
Ni,Zr and Ni,Zr are found in the range of alloys investi- 
gated. The solid solubility of ziroontum in the pure 


metala copper, nickel, and iron ia m each case very 
small (leas 0-5 per oent.)—Tsutomu Matsuda: On 
the quenching and tempering of brass, bronze, and 


aluminium-bronze. These copper alloys containing 
& proper amount of the second metals may be 
hardened by suitable heat-treatment. The nature 
of the temper-hardening was investigated by means 
of microscopic and dilatometrio tests and electrical 
resistance measurements, and it was concluded that 
the hardening is accompanied by the separation of a 
from f or y, or the decomposition of 8 or y into eutectoid, 
or both of these changes, and probably due to the 
straining of the space lattice produced by these 
structural changes. 


DusLm 


Royal Irish Academy, Feb. 18.—R. L1. Praeger : On 
some doubtful species of the African section of the 
Sempervivum group.—R. Southern: Salmon of the 
river Shannon, 1924, 1925, and 1926. This report 
deals with resulte obtained from the examination of 
soales from a dE salmon taken at Killaloe, on 
the river Bhannon, une 1924, 1925, and 1926. The 
proportion of one-year-old smolts is 40-4 per cent., 
of two-year-old smolts 58.8 per oent., and of three- 
year-old amolta 0-8 cent. The average length of 
the one-year-old smolta is 9-7 om., of the two-year-old 
smolts 14:5 am. The most important group in the 
1924 catch waa that of the large spring fish, constitui- 
ing 52:4 cant. of the catch in numbers; whilst in 
ihe 1925 and 1926 catches the small spring fish 
- predominated the extent of 46-2 per cent. and 
51.5 per cent. respectively. The proportion of fish 
which had previously spawned was 5:5 per oent., 
ll per cent., and 4-1 per cent. m the three seasons. 
Sprmg fish comprise 80-90 per cent. of the total 
catch; large spring fish & 26 1b., amall spring 
fish 18 Ib. The high average weight of the Shannon 
salmon is due to the high cient of condition 
{ratio of weight to length) and to the high proportion 
of the old in the oatoh.— Miss A. L. Massy: The 
Cephalopoda of the Irish coast. iptions and 
particulars were given of the occurrence af all the 
inel na begat ies which have been e 

waters. ey comprise 81 species and a 
form (Rynchoteuthion). 
u 
EDINBURGH. 

Royal Society, Feb. 6.—W. H. Lang: The flora:of 
the Old Red Sandstone of Sootland: a general 
survey. The paper dealt with the following types 
of plant-remains that can be authenticated by i- 
mens, It is evident that the main horizons of the 
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Old Red Sandstone of Scotland have distinct 
assemblages of foasil plants. Upper Old Red Band- 
stone—A: 1 «boron Chere iakskire), ribbed 
stems (corduroy plant), woody incrustations, and 
i oo ed of Cyolostigma and Archwopteris 
(Shetland ; iddle Old Red Sandstone—P - 
phylum 4, Rhacophyllum-like fossil, bed 
stems, black woody stems, Palaoptitys milleri, Cawl- 
teris Peach, Hostimella sp. (P. Ayton robusitus, 
Fid ston non Dawson), Milleria (made ton) Thom- 
soni, Milleria pinnata, Hostimella globosa, Hostimella 
racemosa, Pseudosporochnus — Krejóm, Bor ane 
dendron Karlstein, Thur troion M disri, Hicklingi. 
edwards, fructification (E Miller's ‘ fern’), To- 
. Also from the ynie Outlier—RAynia 
Vaughan, R. major, Hornea Lignieri, 
Asterozylon Mackieit, Pachytheoa, Nematophyton, 
casts of large trunks. Lower Old Red 6— 


ei rieven(ma gracile, Psiophyion princeps, Paohy- 
theca (Strathmore Sandstones);  Nematophyton, 
Pachytheca, Parka decipiens, Zosterophyllum oe 
tonianum (Carmylle Bods). Sir Thomas Mulr: e 
theory of Jacobians from 1885 to 1919.—D. M. Y. 
Sommerville: An analysis of preferential voting. 


Royal Phyaical Society, Feb. 27.—]. S. S. Blyth: 
Some observations on the relation of gonadic structure 
to comb growth in the'fowl Changes in the histo- 
logical appearance of the gonad coincident with the 
springing of the comb in the juvenile male of the 

omestic fowl are described. The increased comb 
and vascularity occurred at a time when the 
teal tissue had. to degenerate rapidly and the 
production of intra-tubular ocells in the prophase of 
the first meiotic division was app ing its maxi- 
mum. The latter appears to be the most probable 
source of the stimulus, but it cannot yet be decided 
whether the influence exerted on the comb by the 
gonad 1s inherent in the oells at this particular stage 
of maturation or whether it arises from the eral 
increase in cell activity at this time.—I. J. F. William- 
son: Furunculosis in the Salmonide. In recent years 
the salmon and trout in some British rivers have been. 
attacked by an epizootic disease, known as Furuncu- 
losis ; this disease has occurred on the Continent since 
the end of last century, and has also been recorded in 
America. The cause of the disease is a micro-organiam, 
Bacillus salmonioida, which produces a general in- 
fection and is found in the Micod of diseased fish. 
The bacillus does not produce disease in warm-blooded 
animals, but the fi of affected fish is discoloured 
and softened and unfit for consumption. 


SuxPHHLD. 


Society of Glass Technology, Feb. 18.—D. Starkie 
and W. E. S. Turner: Note on the ultra-violet ray 
transmission of colourless bottle glass. Each of eight 
commercial soda-lime-mlica glasses showed & maxi- 
mum transmission in the green or yellow regions, the 
of light tranamrtted then falling off gradu- 


peroen 
ally in the violet and neer ultra-violet ions until 
& wave-length of about 3800 A. was ed, when 


the percentege of light fell off very rapidly to the 
limit of transmission. The glass containing 0-05 per 
cent. Fe,O, transmitted down as far aa wave-length 
2900 A. Pour others, each containing 0:07 per cent. 
Fe,0, transmitted down to 2995 A., whilst the pale 
green glass with 0-18 per cent. Fe,0, had ita limit at 
wave-length 8176 A. All the glasses, with the exoep- 
tion of the green one, transmitted farther down into 
the ultra-violet than the average window glass, the 
limit for which is at about wave-length 3100 A. As 
further illustrating the relation between transmission 
in the ultra-violet and iron oxide content, some 


glasses, of approximate composition 75 per cant. SiO,, 
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10 cent. CaO, 15 per cent. Na,O, containing 

accounts of iron oxide, were tested. The iron 
oxide content and the limit of transmission were: 
0-005 per cent. Fe,0, tranamission to 2600 A.; 0-008 
per cent. Fe,0, transmission to 2660 A.; 0-015 per 
oent, Few tranamission to 2740 A.—W. Singleton 
and R. C. Chirnside: The analysis of opel glasses. 
The constituents commonly occurring in commercial 
fluoride glasses were dealt with briefly, but more de- 
tailed consideration was given to the determination 
of p M BODEN tin, mm Bos arsenic. Zirconium 
was i as p t te, according to the 
method described by Ww. F. Hillebrand. Arsenio was 
determined after decomposition of the glaas by means 
of hydrofluoric acid. The solution of the wes 
neutralised by ammonia, made acid with hy: orio 
acid, then the arsenic was precipitated es sulphide. 
This was filtered, dissolved in caustic solution, 
and the arsenic finally determined volumetrically by 
titration against standard iodine solution. Fluorine 
was determined as calcium fluoride in the usual way. 





Panis. 


Academy of Sciences, Feb. 18.—Laubeuf: Safety 
apparatus in submarines. Detailed discussion and 
criticiam of various forms of life-saving apparatus 
applicable to a submarine in cases of accident.— 
d nval, Bordas, and Besson: The climatological 
observatory of Mont-Reverd. This observatory has 
been. i ed on one of the highest pointe of the 
Mont-Revard plateau (1522 metres), and is provided 
with maximum and minimum thermometers, tem- 
perature and humidity recorders, heli ph, ram 

ugo, anamometer and actinometer, i being 
Em thros tme deny: The resulta of two years 
obeervations are summarised.—S. A. Jancrewski: 
Theorems ‘of oscillation of regular homogeneous 
differential systems of the fourth order.—J. Delsarte : 
Functional linear transformations and non-Euclidean 
functional rotations.—P. Fatou; Certain systems of 
differential equations depending on & eter.— 
Maurice Janet: A system o ial differential 

iong.—L. Tumarkin: The dimensional structure 
of closed ensembles.—-N. Bogoliouboff and N. Kryloff : 
The method of finite differences for the approximate 
solution of the fundamental problems of mathe- 
matical physios.—Frilley : The spectrography of the 
y-r&ys by crystalline diffraction.—Francis Perrin and 
R. orme: The measurement of the times of 
fluorescence of uranyl salte, polid and in solution. 
The luminegoence'of uranyl salts has all the characters 
* ofa ime pe fluorescence of long duration. The times 

m are of the order of 1:0x10-* to 6-1x10+* 
sec.—A. Piccard and E. Stahel: The non-existence of 
the ether wind. A reply to some criticisms of 
Brylinski.—P. Chevenard: The electrical properties 
of ferro-nickels containing chromium. e allo- 
tropic transformation of iron-nickel alloys, rich in 
iron, is accompanied by an increase in the specific 
resistance on w i The addition of chromium 
lowers the temperature-of the allotropio tranaforma- 
tion and the thermal hysteresis increases.—Lucien 
Cavel: Contribution to the study of activated sludge. 
Activated sludges lose their &otivity with increasmg 
percentage of nitrogen: long aeration removes or- 
ganic nitrogen and restores the activity. Activated 
sludges have not the same flexibility in use as bacterial 
beds, and are liable to be put out of action by changes 
in the composition of the sewage under purification. 
—P. € : 'The iodometrie estimation of phoe- 
phoric acid, and the use of sodium bicarbonate in 
10dometry. In the presence of an excess of alkalme 
bicarbonate, the resulta are not exact, owing to the 
formation of iodate by the action of iodine on the 
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bicarbonate.—Paui Baud: A method of manufactur- 
ing barium hydrate, with the carbonate. 
Barium carbonate and ferric oxide react at 11850*— 
1180? O., giving & product containing 56-58 per oent. 
BaO0.—R. Cornubert: Orientation phenomena in a- 
methyloyclohexanone.—D. Ivanoff: The prepare- 
tion of benzophenone by organo-magnesium com- 
pounds. The mechanism of the reaction between 
organo-magnesium compounds and their carbonated 
derivatives.—C. and M. Schlumberger: The dis- 
co , near Hettenschlag, of & second salt dome in 
the plain of Alsace. This salt dome haa been detected 
and ita outline determined by an electrical method, 
based on measuring the mean electrical resistance 
of the soil on & thickness of the order of 100 metres.— 
Daniel Chalonge: Study of the ozone layer of the 
upper atmosphere duri the night. The resulta, 
based on spectrometric data, show that the ozone 
layer is appreciably stronger during the night than 
during the day.—H. Bellocq and Ch. Jacquet: Mag- 
netic measurements in the Basses-Pyrénóeg, Landes, 
and Gironde.—Henri Labrouste: Magnetic measure- 
ments in the north of France.—Mile. Eliane Basse: 
Some Cretaceous foasil invertebrates from the south- 
west of —Robert Lemesle: Abnormal 
suberous formations in a Labiate (Hymenocrater).— 
Mile. M. L. Verrier: The presence and structure of a 
retinal fovea in Serranus oabrMla.—]. J. Thomasset : 
Remarks on the canalicule of dental engmel.— Charles 
Pérez: The apparatus for attaching the abdomen to 
the thorax in decapods.—F. Maignon and E. Knithakis: 
The influence of watery diet on the urinary excretion 
of ketonio bodies in the dog.—Léon Blum, P. Grabar, 
and Joseph Weill: The influence of mineralisation on 
the oamotic pressure of the blood proteins.—L. 
Ambard and F. Schmid: Diuresis and osmotic 
preesure of the albumins.—Louis Lewin: An intoxi- 
cating substance, banisterine, extracted from Bani- 
storia naor. Rs active Don OD d M pe Dus 
m , of the composition » According 
to Marok, 15 ia idantioal with barmine, extracted from 
Pegamum Harmola, but ita pronun effects are 
not identical with those of harmine. Banisterine 
may prove to have useful thera, io applications.— 
Ph. Joyet-Lavergne: The oxido-reducmg power of 
the chondriome.—-Lemoigne: The formation of an 
orthodiphenol at the expense of glucides by certain 
801] bacteria. 





QENEVA. 


Society of Physics and Natural History, Feb. 2.— 
W. H. Schopfer: Researches on biochemical sexual 
Ampa The author has made a study of carotine- 
from, Mucor hiemalis, which contains a material with 

ine structure. Its culture in a known nutritive 
medium (maltose and page) shows that the moet 
marked dimorphism es place when the ratio of 
total carbon to organic nitrogen is a maximum.— 
Sw. and Th. Posternak : (1) Contribution to the study 
of the co: tion of inositol. (2) A natural optically 
active inositotetraphosphoric ester. It resulta from 
this study that besides the hexaphosphate of inosite 
existing m all the seeds studied, the wheat embryo 
contains in preponderating quantity a lsvorotatory 
tetraphosphate.—l1. Duparc and E. Molly: (1) The 
Linee of kenyrte on the Abyseinian plateau. (2) 
okeite, a new Ab rod The authors have 
collected between Nekami and Addis-Abeka & rock 
very nearly identical with kenyite from Kenya, dis- 
covered by Gregory. They have given the name of 
tokeite to a rock of the basalt family, with 43-6 per 
cent. of silica : its texture is porphytio holocrystalline. 
—Eug. Pittard: A m ified head (isanisa) of the 
Jibaros Indians. It resents one of the smallest 
described ; its horizontal circumference is 200 mm. 
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Diary of Societies. 


FRIDAY, Manon 28. 


Assocation oF Hooxoxio BroLoopnrs (1n oy De pth Die odd e 
[preside ignes tin Ta bomio a "Princes Huboronghe-J, F. 
12 the Le at oem Ris 
Martley : The ori the Oxford Bran Ee 
Payreicat Bootrry’ (Annur! General Hesbg) (ee ln (ad oie saat oe or of 
Meienoe), at 5 inary er oes ROS r: 
Veloety of Dropa.—Betyandra y' On the TEE dina Wares Waves 
along a Rod.—J. J. Manley. On the (ihe farts of Mercury Ripple. — 
Demonstration of Die Jtastermethode esting of Bpheoal Aberra- 
fion by Means of Shadows m an Aatieniaties Beam) by J. A Calthrop. 


SATURDAY, Maxon H. 


Rovau Samtranr ixxriTUTE (as Munic Buildings, Taunton) at 
10.80 ^.«.— Discusmion on Present ences regarding Disinfection 
and on House Refase Collection. 

Burrus MorooLoai:cAL Boorgrr (at University Co! hat 11 4x. Prof 
R. 8 Salmon and W. M, Ware: Two Downy Miidews of the Nettle 
—Dr. B J. Behwartzand Dr W. 


New Species of Olp:dium.—Sympostam on the Momenolature of 
M im wW. Brierley, Dr. W. Brown, Dr. G. G. Hahn, Dr. 
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BRoraL harrruri0W or G&saT BuirAIM, at 8.—Bir Ernest Rutherford. 
The Tranaformation of Matter (111 } 

FULL ASSOCIATION or Ewourccas (at Teohnienl Oollege, Hull) at 7.15.— 
H J Young. The Uses of Metallurgy in Engineering 


MONDAY, Marcu 26. ! 


IwxrrrutE or ACTUARIES, && 5 —T, F Anderson and H, O'Bnen: Notes 
upon Bxperments with Actuarial Funot:ons and Fourer's Senes 

Royal GxoomaPMIOAL BocrkTY (at Lowther Lodge) at 5 —Prof W G 
Fearnndes and W H. Wileockson A Topographical Stady of the 
Flood-swept Oonrse of the Porth Liwyd above Dolga 

Iwarirürnor ACTUABIEN, at b, —T F. Anderson and H O’Bnen Notes 
upon Hxrperiments with Actuaris] Funetwous and Fourrer’s Series. 

Ueerirorion or MrcnawxicaL Kxorkanzs (Graduates Bection, London), 
at d 30.—R. E L. Msanyell The Trend of Modern Btenm-Loeomotive 
Design (Annua! Lecture) 

IenrUTIOK or ELECTRICAL Exorwaens (North-Eastern Oentre) (at Arm- 
strong College, Newenastie-üpon-Tyne) at 7 —F. H, Roeencrants 
Practiee and Progress in Oombastion of Coal as applied to Steam 
Generation 

RovaL BociETY or Mrpiciwc (Odontology and Electro-Therapeutics 
Sections), at 8.—Sp*cial Diwsusaion on The Pulpless Tooth —BSpeakers : 
—For Beotron of Odontology F. Coleman, O C. Morphy,-A Pitts, 
Dr. A. Livingston, St J Steadman, Mendleson, and A. F 
MacOilan For Section of Eleotro-Therapeatios Dr H M. Worth, 
Dr. G Marray Lavick, Dr M Jones, Dr. J. F. Brailaford, N Grellier, 
Dr. A. CrJordan, and Dr. G. B. Batten 


TULSDAY, Manca 7. 


Rosal Dostun BocirETE (it Ball's Br Dublin), at 4.15 —Prof H. H. 
Duron and T. A Benmet-Clark: The Híffect of Temperature on the 
Electrical Response of Planta —W. D Davidson, (n) The Rejuvena- 
tion. of the Champion Potato, (h) A Review of the Literature dealing 
with the Degeneration of Potato Variantes 

Bova. Soorery or Aura (Dominions and Colonies Meeting), at 4 30 

Roran BomirrY or Nepiciwm (Medicine Seotion), at &—Prof D. W 
Calmalt-Jones * New Zealand Views on Gottre. 

Royat ConuLror or PHrsiCiAWS or Lompom, at 5 —Dr 
Xpilepsy (Lumleran Lectures) (11 ) > 

ReyaL imerrroriow or Gamar Bairam, at 5 15.—Prof J. 8 Huxley. 
‘The Behavioar of Animals (VI ) 

Oewrrroriow or PrTROLERUM TrcuwoLoaisrs (at Royal Society of Arts), 
at 5 30 —Annual General Meeting, 

Sociery or OntmicaL Ixposrav (Yorkshire Section) (jointly with Hall 
Olemxon] and Engineering Society) (at Photographie ay Grey 
Street, Hull), at 6.45 —Discussion on Bome Aspects of the | Cake 
and Feeding Stuffs Industry —R. A Bellwood Fish Meal as & Food 
for Gite, Swine, and Poultry.—H Thompson The Analytical 
Axpeet of the Oil and Seed Croshing Indnatry —G. Milne. Oil Boed 
Rewidues in Animal Nutrition —T Andrews Bomo Aspects of the 
Fertilisers and Feeding Btutls Act 

RovAL PHoroaRAPu:c Socawry or Gerar BRITAIN, ab 7.— M Sargant- 
Florenoe : Colour Oo-ordination, 

(eetrroriow or ELrorRicAL Ewaixrees (Insh Oentre— Dublin) (at Trinity 
College, Dublin), at 7.45.—R B Matthews: Electric Ploughing 

Rora AxrHROPOLOOICAL lwwrirurE, at B 80 — Bir ur Keith 
Humen Remains discovered by Bir Aurel Stern in Ancient Cemeteries 
of the Taklamakan Desert. 

TuLUMINATIMG Hxon4EERIXO Bocirrr.—Discussion* VariouszAspoots of 
Btreet- Lighting. 


J Collier. 


WEDNESDAY, Manca 35.7" 


Iwsrrrotiow or NaraL Agcarracts (at Royal Hociety ol Arts), ab I] à x 
e tation of [Institution Premiams to H, J. R. Biles snd W O 8 
TR —Admiral of the Fleet Lord Wester Wemyss: Premdential 
Address —BHir John H Giles The Present Postion of the Quastion 
of Fuel for Ships —At8,—J, P King’ Bending and Loading of Shi 

RovAL Booimrr or Mepicimm (Cumparatise Medicine Seethon), at 5.— 
T. Dalling, J. H. Mason, and W 8 Gordon (a) Intredermic Tuber- 
enlin Testing in Oattle, (5) Transferenes of Maternal Immunity in 
Sheep —J. u Treran* The Present Btote of Knowledge of Sex 
Hormones —H. J Parish BOG Ex 
Oksil. Diphthena Infections and Diphthena Ininuünity in Horses 

leerrrorion oF OiviL Ewatweens (Students’ Informal Moeting), at 6 80. 
—H F. Legget The Limitation of Concrete aso Ma in Con- 
riruction 

ÍxsrrrUTIOK OF XLrcrTRICAL waüiwrregs (Bouth Midland Centre) (at 
Birmingham University), at 7. 

Nouru - Hast Coast IxsrirUTiow oF EKOIMEERBS AMD BEIPBUILDER5 
(arad nete BecLion) (nt Bolbeo Hall, Neweestle-upon-Tyne), ab 7 15 — 

O Stewart’ Modern Mould Loft Praotios 

Soctery or Carica. Impostay (Newcastle Section) (at Armatron 
College), at 750.—W. E Billinghame’ Emulsions, ther Beope an 
Applioation. 

Nerascraips ÁQUARIUM Soorrry (at 1 Falkland Road, Egremont}, nt 7 80 
AE G. Thus and W Mallinson Demonstration of the Making of 

‘enks 

Koorwios Sociery (at Linnean cerned at 8 —Dr. F. D. Turner, Lady 
Ask with, and others Begregation and Steniieation 

C.B (. Soctery ror Comarsuctive Biera Oorrno. awn Hactat Pao- 
one (in Grotran Hall, Wigmore Btreet, W 1), nt 8 30 —Debate. 
C Pillay will maintain: That he agrees the Roman Catholics are 
tight in opposing Dr. Mane Btopse Dr Mane Stopes will op s 

PEU. ASTRONONICAL AMNOCIATIOX (at Bion College, Victoria Hmbank- 
ment 


nmenta in Guinee-pig. —O O. 


THURSDAY, Manca 2. 


IwsrrrurioM or Nava. ARCHITECTS (at Royal Society of Arts), ab 11 a.a 
—Hng-Capt A.Tumer A Note on Expenmental Diesel Engines —At 12 
— Prementalion of Bust of the late Bir Philip Watts, by the Right Hon 
Winston OhurohilL—E H Mitohell: Design and Propulsion of Fast 
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Doubie-ended nerew Voesela —At3.—B L Champnessand F McAlnter. 
Further Notes on the Relative Btiength of Fins and Fall Vomsels — 
W. Sprague, and the Staff of the Willis Fronde Tank: An Experimental 
Comparison of the Performance of Model Propellors working in Air ood 
in Water.—At 8 —Prof E G Coker stresses in the Halls of Btranded 
Vessels —G. H. Hottmaun The Rffoctive *{"of HHS Wolf 

RovaL CouLLEexX or PuHraülcIAMB or Loxpow, ab 5—Dr. J Ooller: 
Hpilepsy (Lunileisn Lectures) (LIT ) 

RovaL lewrrrutiow or Great DArrAIN, at 5.15—Gronp-O&pi. M. Flack: 
The Physiological Aspects of Flying (LH ) 

CniLp-Brupv Soorery (at Royal Sanitary Institute), at 0 —A. H. A. Gem 
Physiol Training in its Elect upon the Derelopment of Children, 

IwsrrTUT108 or KEicoraical Bwoixerns, at O.F Lydall The Elechi- 
flention of the Pietermaritaburg-Glencos bection of the South Afnean 
Railways. 

lwstirorion oy Locomotiva Excimnzas (at 296 Vauxhall Bridge Road 
B W 1), ate—J. Clayton Engine Failure. 

Soctery oF Dregs amp OoLouniers (Midlands Bection) (at University 
College, Nottingham), at T 80 —Prof F M Rowe ‘‘ Axroic Colours" 
CnEAICAL Society, ot 3. —A. H. Dicking, W. B. Hugh, and G. A. R Kon: 

The Ohemiutry of the Three-carbon Systen,. Part XVII atyclo- 
Herylidensncetone and -methylethy!l Ketone.—F Challenger end A T. 
Petes The Nitmtion of Aromeuc Thiocyanatee and Selenooyansates, 
—F. Ashworth and G H Burkhardt : Riesta induced by the Phenyl 
Group Part I. The Addition of Polar Rengents to Styrene and the 
Behaviour of ths Halogenated Ethylbenzanes— E. B R. Pridesux and 

C. B. Cox On Selenium Tetrafluoride 

Barıs Paycuotoaical Society (Medical Bection) (Qointly with 
Paychiatry fection of Royal Society of Medicine) (at 1 Wimpole Btreot, 
W 1), at8 18 —Bymoposun on The Etiology of Aleoholum Dr B Hart 
and Dr E. Mapother for P«ychiatry Reton, Roya! Bociety of Medicine, 
Dr E Glover and Dr. H Crichton Viller for Medical Section, British 


Puychotomwal Society 
w Brineh) — Capt. 
motive Works. 


Imstirotiow or MecHamicaL Bweiecas (Cla 
H P.N Beames: The Reorganisation of Crewe 

ImyrrrouTi0N or Necaaxioat Ewoiwcens (Cardiff Branch) —J McOarthy 

Rubber, and ite Usea in Engineering. 


FRIDAY, Maron 80 


IxsrrrUT)0X of NavaL ARCHITEC TY (at Hoya! Bociety of Arta), nt 11 A x. — 
Lt-Col V. C, Richmond : Some Modern Developments in Rugid Ainhip 
Oonstruction.—G. 8 Bakerand J L Kent: mments on the Pro- 
priston of a Single-Screw Bhin Model —At $,—W, G. A. Perring: The 

ortex Theory of Propellers and its Applieation to the Wake Conditions 
exiting behind a Ship —J. Tutun Cavit&tion,—J L Taylor Statute 
Analy«u of Vo Abstracts 

Darruriow or oTivc Exoikzmpg (Mancheater Centre) (at College 
of Technology, Manchester) at T —W G Smith Some Features of 
the Mechanics! and Electrical Equipment of the Port of Manchester 

Juxrog IwsrrruTiOW OP Exaiwxrxs (Informal Meeting), at 7.50.—C. F 
Adans Looomotire Maintenance. 

GroLoowTS' AmociaTion (at coe Collegi) at 7.80.—A G. Davis 
The Geol of the Clapham-Norden Iway Kxtenmon.—Mos Helen 
M. Mui Wood A New Brachiopod, Ducimiun errome; from the 
Woolwich Bela —E M Venables. The London Olay of Bognor 

Darrrurx or Merais (Sheffield Looal Section) (in Nou-Ferrous Section, 
Applied Bo:enoe Department, SheMfeki:i University), ab T 30.—Dr. W. H, 
Hatfield Non-Ferrous Aletals in relatson to Ferrous Motallorgy. 

Rovat Ixerrruriox or Gaeat Barrar, ab 9,—ÀMr Ernest Rutharford : 
Radioactive Atoms and their Btrueture 


SATURDAY, Manon 31, 


NonTH OF BEROLAND IWBTITOTE or Mimixa awp MrCHAMICAL EXGINENRS 
(at Neville Hall, Newonstle-üpon-Tyne), at 8 —B. E. Houle: The In- 
ataliation of a Booster Fan. 

RovAL Ixsrrroriow or Great Barain, at $—Hir Ernest, Rutherford: 


The Transformation of Matter (LY ) 
! 
PUBLIC LECTURES. ? 
BATURDAY, Mancn ti. y 
Honwimax Muerow (Forest Hil), at 330 —Dr. E Marion Delf Light 


and Life, 
MONDAY, Manon *0 
GacwHAM ConLEdE, at d.—O. P Bailey : Modern Science and Daily Life 
Higb and Low Temperatures 
THURSDAY, Maxon ?9. 
Uxivazarrr or Lars, at &—A. N. Shimmin. Eoonomics in Everyday 
Life. The Coat of Corporate Life 
FRIDAY, Masco 986. 


Roya. Imertrore or BRITISE ARCHITECTS, 88.15 —Dr R. E. Btradlng 
ü Balbas built a Wall" (Bossom Gift Lecture) 


CONFERENCES. 
Marcy 28 To SI, 
Qurman BALK EOLOGICAL Coxonrzss (nt Baden, near Vienna) 


Manch 2, 90, amp 3I. 


TousrecuLois Bocietr amp Socicty of ScreaiwrenpeKtTs OF TUNEN- 
cULoaIA Drsriruriosa (in Dann Laboratory, Orford). 
March *9, at 2 —Discussion on Lupus and its Treatment 
March at 10 a u —The Potentially Tuberculous Child. 
At 3 —The Treitment of Hemoptysis in Pulmonary Tubercalons 
Hark 31 —Diseumion on Intestinal Tubereulosis. 
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Modern Thought. 


PPRECIATIVE reference has been made from 
time to time in our columns to volumes in 
two comprehensive and stimulating series in which 
theories and problems of ancient and modern life 
are surveyed, and suggestive ideas are presented. 
In one of these series, having the general title 
“To-day and To-morrow,” about sixty volumes 
have now been published, while in the other— 
“ Benn's Sixpenny Library "—about fifty have 
been issued, and apparently more than five times 
that number are eventually to appear. It is not 
practicable for every addition to these series to 
be notioed within the limita of space which a weekly 
journal of science is able to devote to reviews; 
nevertheleas, we are glad to direct especial attention 
to the two series, because of the number of volumes 
in them dealing with scientific and other aspects 
of modern civilisation. 

If the function of literature is to unify life and to 
show men ite meaning, '* Benn's Sixpenny Library "' 
is a definite contribution to literature. It is also a 
distinct refutation of the suggestion that cheapness 
and nastiness are necessarily synonymous. More- 
over, it is not an exaggeration to say that the 
series comprises, in clearly printed and useful 
form, the most interesting and advanced thought 
of to-day. The volumes on the atom and on 
relativity are typical examples of how modern 
scientific developments can be written so that he 
who runs may read. Through the whole range of 
the series there is clearly discernible the thread 
which binds human knowledge together in signifi- 
cant unity. Whatever may be our view of religion, 
either as divine inspiration or &s,mere guesswork 
concerning our origin and destiny, here are out- 
lines of the great systems which have influenced, 
and are influencing, the world. Here, too, so that we 


. may understand and pardon even those tendencies 


and qualities which may appear most unpleasing 
to us, are historical sketches of Italy, China, India, 
and Russia. 2 

While, however, it is- to history and relin 
that we may look for causes and explanations 
in the sense that we would examine more 
material environment, it is in that mirror of 
their laughter and tears and their strivings and 
failings whioh ordinarily we call literature, that we 
shall find presented the real charaoter of & people. 
English, French, and Russian literatures form, 
therefore, an important part of the series. Inter- 
mingled with, growing out of, and in turn guiding 
all these expressions are the trades by which we 
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live and the political and economic ideas by which 
we are governed. None is wholly neglected. The 
books, therefore, give us a broad vision of human 
life investigating and modifying ita environment, 
spinning its theories of life and death, record- 
ing its ambitions and ita disappointments, and 
dreaming ite dreams of the ultimate beauty it Bo 
blindly seeks. 

- The extraordinary progress made by science in 
inoreasing our control over Nature has been 
conditioned and deeply marked by an inevitable 
trend towards specialisation. More and more we 
come to see that, while specialisation is essential, 
it is full of danger. More and more power is placed 
in human hands, but those who discover that 
power frequently pay little attention to the ways 
in which it will be used. They have little time 
to observe what their fellows are about, and they 
have still leas time to peer into the future and 
to attempt to visualise the kind of world their 
united efforta are making; and yet their re- 
sponsibility as members of a civilised community 
is enormous. They would hesitate to present a 
bottle of nitric acid, prettily yellow and deleotably 
fuming, to & nursery full of small children; but 
they offer equally dangerous gifts to an equally 
primitive world. 

While these absorbed specialists may be so 
oblivious of the tremendous significance of their 
tasks, the confused, sprawling, and self-cancelling 
thing called public opinion is just as uninformed 
concerning the world which might be made out 
of such devoted labour. Neither man of science 
nor layman has the time or the opportunity fully 
to follow the intricacies of civilisation’s myriad 
activities, and to form any adequate conception 
of where they are all leading. 

It is not too muoh, therefore, to say that the 
“To-day and To-morrow ” series (London : Kegan 
Paul and Co., Ltd., 2s. 6d. net each volume) is 
aptly named and fulfils a definite need. The books 
are not ponderous tomes crammed with the hiero- 
glyphics and sometimes incomprehensible jargon 
of a jealously guarded technique. They are small, 
well printed, and deal in fascinating sweeps with 
what may yet be our destiny. It is difficult to 
select from them, but separate notices of several 
have already appeared in our columns: of those 
now before us, we would especially indicate the 
three which deal with the future of the Press, of 
Labour, and of Government. Upon the develop- 
ment of all three resta the attainment or otherwise 
of the dreams and aspirations of both scientific 
worker and layman. i 
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Tempests and Man. 


Great Storms. By Carr Laughton and V. Heddon. 
Pp. vii + 251 + 13 plates. (London: Philip 
Allan and Co., Ltd., 1927.) 10s. 6d. net. 

ITHIN comparatively recent times, the 
calculating wisdom of man has progressed 

far in the process of rendering Nature innocuous in 
her evil moods ; 80 far, indeed, that legends declar- 
ing her majesty and portraying man trembling on 
his own hearth, the sport of elements which he 
cannot reatrain, are rapidly going out of fashion. 

A materialistic age is satisfied to substitute formule 

proving that Nature’s latest gesture is only such 

another trick as might have been expected, and to 
devise rules by following which we may so fortify 
ourselves structurally as to give her only a remote 
and local chance of being dangerously unpleasant. 

The shearing of romance and healthy super- 
stition from Nature is to be regretted. Security for 
ite own sake is not & good thing, and in Great 

Britain we have lately so far magnified our own 

importance in the universal scheme of things that 

an unduly wet summer fills the whole community 
with unrighteous indignation, and the overflowing 
of the Thames is considered not so much an act 
of God as a breach of faith on the part of the 

Government, - 

The present volume, which reverts to more 
romantic days, is welcome. It is beyond hope that 
it will fill the breast of the modern reader with that 
humility whioh was wont to be born in the wake of 
storms of old, but at least it will confirm what 
Nature is capable of doing, and what, in spite of 
man’s ingenuity, she continues to do in those 
‘foreign parta’ which are the special tatget of 
her fury. : 

As might be expected, the book has a strong ^ 
flavour of the sea. Familiar titles appear among 
the twelve ohapters—'' Armada Gales,” “ The Last 
Voyage of the Elizabeth," and “ After Trafalgar ” ; 
but the recounting of these naval epics by authors 
who are obviously well qualified to speak both for 
the sailor and the meteorologist is well worth while. 
What the large and then unknown factor of wind 
meant to the sailing ships of England, Spain, and 
Holland m their struggle for sea supremacy is 
described in vivid narrative, although to the lands- 
man, inclined to be impatient with an era when 
ships of the line resembled in shape alone the giante 
of to-day, the authors may appear to have been so 
liberal with nautical detail that the main theme is : 
from time to time submerged. 

Reading of the unceremonious interventions of 
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the Storm King who in Armada days frequently 
converted a promising naval engagement into an 
ignominious sauce qui peut, we are led to speculate 
on the might-have-been in a leas windy and weather- 
beaten world. A very interesting and instructive 
chapter— Storms in History “—rather favours the 
opinion that the course of political development 
from the earliest civilisation has been oriented in a 
very minor degree, if at all, by tempesta of whatever 
variety. This very debatable point is not now 
likely to be decided. It would be a fascinating 

h, however, granted a long enough span of 
life,\ to work out a probable map of the world based 
on the assumption that Noah had not bean incom- 
moded by a flood, or that fme and not stormy 
eather prevailed when certain historical battles 
fought, or that, aay, leas vigorous convection 





















ty of Bretigny. Unfortunately, the 
ere storm on air navigation does not 


in & negative sense—we 
may yet make history. 

unt of what is rated the 
enoed in the British Isles, 


rm. does take pride of 
ppier in our estimate if 
mething reeembling & 
ilable to curb the over- 
wrought imagination of the sufferers. The centre 
of that storm passed near to Liverpool. Lately, as 
a culmination of the furious gales already recorded 
in 1928, the wind at Liverpool attained a speed of 
104 m.p.h., but this latter-day gale is-unlikely to 
receive more than an honourable mention. It may 
be that the surface obstacles to-day are too many 
and too stout to give the wind a fair chance. 
However, the storm that introduced Addison to 
fame and incited Defoe to count 17,000 trees 
blown down in Kent, certainly merits a place in 
history. 

. In chapters dealing with the West Indian hurri- 
canes, the China Seas typhoons, and the world’s 
“ Windy Corners,” the meteorology of the winds is 
happily blended with descriptive narrative. An 
illuminating account af the Tay Bridge disaster and 
of the subsequent inquiry finds & suitable place. 
The theme is varied by a chapter on historical 
voloanic storms, in which Nature's most awe- 
inspiring and most destructive efforts are presented 
in realistic language. 

' A lighter note is struck in the fat subject— 
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winds and superstitions—an engrossing chapter 
on those mythological associations which for 
centuries have exercised the force of religion on the 
mind of the seaman. 

The book adds the advantage of historical fact 
to the entertainment of a novel, and will make a 
general appeal. The meteorologist will find much 
of special interest and, incidentally, a vindication of 
his own calling if such were needed nowadays ; 
for whereas to-day, with ships hundreds per cent. 
more seaworthy, weather reporta and gale warnings 
are considered indispensable to navigation, it 
appears that the conservative skipper of Pidding- 
ton’s time, rather than accept that gentleman’s 
Law of Storms and sail for safety, frequently sank 
both his pride and himself in a cyclone. 

The prevalence of January and February in the 
dates associated with historic storms, and the 
fact that the worst damage could nearly always 
be attributed to the venom of a ‘ secondary,’ 
suggest that, meteorologically, 1028 has upheld 
tradition. In the light of recent happenings, 
particular interest attaches to the reference to 
flood tides on p. 6, where the authors’ remarks on 
the chance of a northerly gale driving water into 
the ood of the North Sea to cause a Thames flood 
seam to have been prophetio. 

A uniformly high literary standard is combined 
with popular treatment and a wealth of detail which 
is highly diverting. The general presentation is 
excellent and the illustrations are well chosen. Mr. 
Cecil King, R.L, may have taken a rather rough 
view of the sea; but his drawings oonvey the 
required impreesion, and in the circumstances few 
wil be found competent to offer authoritative 
criticism. i ` E. TAYLOR. 





Physiology in Great Britain. 

History of the Physiological Society during its first 
Fifty Years, 1876-1926. By Sir Edward Sharpey- 
Schafer. Pp. iv +198. (Cambridge: At the 
University Press, 1027.) 15s. net. 

HIS “History of the Physiological Society” 
has been written by ita only surviving and 
still active original member, Sir Edward Sharpey- 

Schafer, who undertook it as a labour of love, and 

has succeeded in presenting a wonderfully attractive 

account full of biographical details and human 
touches. The thumb-nail sketches of deceased 
members are illustrated by small portraits let into 
the page in-the position of an illuminated initial 
letter; many of the photographs of the earlier 
members present them with a youthful appearance 
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unfamiliar even to those who are now of an age when 

- superannuation and retirement are in the near 

' offing. ' The notices themselves have the charm oon- 
veyed by personal knowledge and kindly humour: 
thus, ''Foster's success was. however, not due 
entirely to his influence over the younger Cambridge 
biologiste (Gaskell, Balfour, Langley, Newell, Martin, 
and Sheridan Lea), but quite as much to the powerhe 
had of influencing senior members of the University, 
who were not long in recognizing that a prophet 
had arin amongst them who would make the 
bones of biological science, which had become very 
dry in Cambridge, live again.” The oocaaional 
reproduction of signatures at meetings and dinners 
adds a further interest to what is, among other 
things, a dictionary of physiological worthies. 

. This story of the Society and ita members, with 
& general record of ite scientifio activities, begins 
by showing how British physiology, which in the 
middle of the nineteenth century was far behind 
that of France and Germany, began to rise to ita 
present high position. Prof. William Sharpey 
(1802-1880), anxious to improve the teaching of 
physiology &t University College, London, enlisted 
Michael Foster’s services as professor of practical 
physiology ; this appointment of “the actual 
begetter of the Physiological Society ” was pregnant 
with importance to the future of physiology in 
England. In 1870, Foster went to Trinity College, 





Cambridge, as prelector in physiology, and Burdon-, 


Sanderson took his place at University College, 
succeeding Sharpey in 1874. 

The conception of the Physiological Society two 
years later was primarily the result of the anti- 
vivisection agitation, an example of Ex malo bonum. 
Its object as defined in the first rules was to promote 
the advancement of physiology, and to facilitate 
the interodutse of physiologists, which it has done 
ina remarkable manner by providing opportunities 
for i discussion and helpful oriticism of 
work and the formation of pleasant friendships. 
The influence thus exerted by intimate personal 
contact and overcoming the disadvantages inherent 
in the otherwise inevitable system of work in the 
' lonely furrow must obviously have been moet 
valuable. Michael Foster's genial personality was 
& great asset in bringing together workers not 
only in Great Britain, but also from abroad, and 
as bearing on this, Sir E. Sharpey-Schafer’s account 
may be quoted of Foster, when president of the 
British Association at Dover in 1889, welcoming 
and saluting more gallico the president of the 
corresponding French Association. 

Among the founders of the Physiological Society 
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-was a model editor until his lamented death in 
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were George Henry Lewis, who, with George Eliot, 
was concerned in the establishment of the preleotor- 
ship in physiology at Trinity College, Cambridge, 
Francis Galton, Wiliam Bowman, T. H. Huxley, 
E. W. Pavy, W. H. Gaskell, F. M. Balfour, Gamgee, 
Klein, Langley, and G. J. Romanes, who, at one 
time intent on taking orders, veered round to 
entire soepticiam, . and eventually. returned to 
religious orthodoxy. A very important outcome 
of the Society's enthusiasm was the Journal) of 
Physiology, which, largely by the liberality of }the 
late A. G. Dew-Smith, was started in 1878 

first edited by Foster ; it was taken over in 1898 by 
J. N. Langley, who also became ita proprietor and 


-— 









1925, when the financial responsibility waa resum 
by the Booiety, and an editorial board of f 
members, with Sir Charles EE as 
was appointed. 

At the end of 1880, the most im 
of the Sooiety-—the special 
the demonstration of, ph 
instituted ; at first it was 
should not be any sort 
activities, which were to 


Journal of Physiology. -These Proceedings sho 

that all important advances in physiology made in 
Great Britain during its-existence have in the first 
instance been brought before the Society, and thus 
form a record of which any society might be proud. 


PEREA 


The Kinetic Theory. 

Statistical Mechanics with Applications to Physics 
and Chemistry. By Prof. Richard O. Tolman. 
(American Chemical Society Monograph Series.) 
Pp. 884. (New York: The Chemical Catalog 
Co., Ino., 1027.) 7 dollars. 

HE younger generation is not infrequently re- ` 

proached with lack of respect for its scientific 
fathers. The complaint is probably unfounded, 
but, even if it were a just one, the younger chemists 
at least might plead that they had in some ways 
been set & bad example. The atomio theory is the 
keystone of chemistry: two generations ago the 
mechanios of atoms and molecules waa worked out 
with the very minimum of assumptions which in- 
creasing knowledge might invalidate, but the results 
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ae were more or lesa ignored 
à (Only now are the kinetio theory 

t. gu bthods coming into their own; 
bis poh of knowledge is a peculiarly 
one. ,ANearly everyone, with or without 
philosophical reservations which his atti- 
rds the theory of knowledge may dictate, 
ı the existence of molecules which move 
1e way exert influences upon one another. 
even idealists will admit that within the 
mfines of scientific realism a certain 
may be achieved by introducing a quan- 
i energy. Statistical mechanics, which 
+ means of determining such important 
3 the distribution of energy among mole- 
| ita rate of transfer, without intimate 
3 of the nature of molecular interactions, 
uifloent compromise between the rather 
‘ticiam of thermodynamics and that kind 
Oiled theory which at present would be 

doomed to failure. . 

olman’s book contains both a gystematio 
| of the principal results of the-kinetio 
d an account of many applications. It 
om most other books on the subject in 
ecial prominence to the discussion of 
reaction velocity. 
nethods ‘of treatment are possible: the 
X statistical mechanics in ite classical 
exposition of which is the first object of 
is the most general, and in many ways 
rigid and fruitful, but it is, of course, not 
abstract. The important statistical laws 
timea more easily derivable in special 
arhape for this reason the book may appeal 
»hysiciste interested in chemical problems 
3emiste anxious to equip themselves with 
‘tant weapon. However, the first two 
begin at the beginning : and in Chap. ii. 


& brief treatment of general dynamical ' 


i inoluding lLagrange’s function and 
’s equations. This part would be made 
re useful by a little illustrative expansion. 
ird chapter deals with phase spaces, en- 
and Liouville's theorem. The ergodic 
is is discuseed in an interesting way— 
ig that physical intuition can seldom be 
l with in mathematical physics. In the 
three chaptars the Maxwell-Boltzmann law 
land applied. Pointe of special interest 
he discussion of the approximation involved 
ucing Stirling’s theorem, an illuminating 
of deviations from the most probable dis- 
, and a neat treatment of equipartitiqn. 
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The remaining eighteen chapters are grouped by 
the author under the headings: Introduction of 
the quantum theory; application to molecular 
processes ; the rate of physical-chemical change ; 
and. conclusion. 

One of the most pleasing things about the book 
is the amount of actual physical and chemical 
information contained in the sections devoted to 
the applications of the fundamental method. The 
style is lucid, and there is a welcome frankness 
about underlying assumptions. Nothing makes for 
obscurity more than their surreptitious introduc- 
tion, the reader bemg left to infer a logical neces- 
sity. The Einstein treatment of radiation is, for 
example, often given in & very puzzling form. 
Tolman, in the course of an excellent section on 
radiation, discusses clearly the nature of the 

assumptions made in introducing the two emission 
coefficients. 

A great chemist once Suid “ Physical Chemistry 
is all very well but it does not apply to organic 
substances.” On p. 152, Prof. Tolman is to be 
observed giving the chloroform molecule three 
hydrogen atoms and one chlorine atom—without 
invalidating his Museu) which is something of 
& revanche | 


Research in the Cotton Industry. 
Research in the Cotton Indusiry: a Review of the 

Work of the British Cotton Indusiry Research 

Aassocidtion up to the end of 1926, carried out under 

the direction of the late Dr. Arthur William 

Crossley. Edited by Dr. Robert H. Pickard. 

Pp. xv+80+10 plates. (Manchester: Shirley 

Institute, 1027.) 5s. . 

HIS book is a very readable report of five years’ 
progrees in industrial research carried out by 
the British Cotton Industry Research Association 
under the direction of the late Dr. A. W. Crossley, 
and may be considered as a memorial and tribute to 
him, who devoted the last days of his life to one of 
the most arduous of tasks, namely, the focusing of 
scientific talent on the problems of an industry in 
which the field of such endeavour is anything but 
clear. 

The chief difficulty with which the industrial, as 
distinct from the academic, research worker haa to 
céntend is the suitable propounding of the result of 
his work ; for not only must he provide a complete 
record for the benefit of other workers on his subject, 
but he must also endeavour to see that in some way 
the practical information made available may be 
comprehensible to the non-scientific industrialist. 
Unfortunately, these two objecta cannot easily be 
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reconciled, as each requires its own particular 
treatment, and compromise is practically im- 
possible. Hitherto, the Shirley Institute memoirs 
have taken the form of scientific papers, and those 
who have read the publications of them in the 
Journal of the Textile Institute will no doubt 
appreciate the difficulty experienced by the layman 
in picking out the salient pointa of such reports, 
cloaked, as they must be, in scientific terms, and 
written in & precise but, to him, somewhat dull 
manner. The language of the research worker is 
not the language of the man m industry. The 
need, therefore, has been for what one might call a 
‘popular’ exposition of the results achieved in 
connexion with the various problems that have been 
tackled ; and the book under review satisfies this 
need in a most succesaful manner, and is a credit to 
those responsible for ita publication. 

In the introduction reference is made to various 
special cases of difficulty which have been suooess- 
fully dealt with, and it is at once made clear what a 
very large fleld of fundamental research has had to 
be covered. Two of the most important factors 
governing the quality of textiles are uniformity and 
consistenoy, and it is natural, therefore, that a 
considerable amount of time should have been given 
to determining to what extent the shortcomings in 
these respects oan be attributed to the raw material 
iteelf. The physical and chemical characteristics 
of a great variety of oottans have accordingly been 
investigated (Chap. i.), and, in addition, problems 
appertaining to bacterial and fungal infection 
during conditioning have been tackled 

The researches in spinning and doubling (Chap. ii.) 
have been largely devoted to studies of the effect of 
various processes on the physical properties of the 
products, and attention has also been given to 
devising improved methods of carding and drafting. 

Good sizing is of very great importance to the 
weaver and to the finisher, and has received its fair 
share of attention. Reference is made (Chap. iii.) to 
investigations carried out to determine what factors 
influence successful treatment of the matorial, and 
how the danger of mildew infection can be reduced 
to a minimum. 

Chap. iv. may disappoint some because of its 
brevity ;- but the Association appears, rightly, to 
have deferred work on weaving proper until the 
fundamental properties of cottons and yarns have 
first been systematically studied. Even so, it is 
recorded that work on the problems of the manu- 
facturing section of the industry is now in hand, and 
would seem to give promise of some interesting 
resulta. 
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Chaps v., vi , and vii. refer to researches on bleach- 
ing, dyeing, and flnishing, among whioh might be 
mentioned those on the loss of weight in scouring , 
the removal of oil, rust, and other stains; the 
causes of tendering during bleaching ; the effect of 
mercerisation on hair dimensions ; the effeot of 
variations in raw material on its reaotion to dyeing 
and finishing ; and on the schreinering process. 

In Chap. viii. are described some of the instruments 
that have been designed and made at the Institu 
to enable the work outlined in this book to 


















Our Bookshelf. 

Flora of West Tropical Africa: the British 
African Colonies, British Cameroons, the 
and Portuguese Colonies south of the y 
Cancer to Lake Chad, and Fernan y J. 
Hutchinson and Dr. J. M. Dak 
at the Herbarium, Royal Botanic ena, Kew, 
under the supervision of the Director. Pub- 
lished under the Authority of the Seoretary of 
State for the Colonies. Vol. 1, Part 1. Pp. 
x-246. (London: The Crown Agents for the 
Colonies, 1927.) 8s. 6d. 


TEIs new work, the result of the collaboration of 
two officers of the Kew Herbarium, will be very 
welcome to all interested in the flora of west 
tropical Africa, as well as to systematic botanista 
in general. In ite handy form it will be in greater 
daily use by the field worker in that region than 
the monumental ‘Flora of ‘Tropical Africa,” , 
indispensable as that work is for reference. The 
area covered is & wide one, and includes not only 
British possessions and mandated territories, but 
also some administered by the French and the 
State of Liberia : 

The present part contains the Gymnosperms 
(two on) and rather more than half the families 
of the Dicotyledons. The systematic arrangement 
adopted is that devised by one of the authors, 
Mr J. Hutchinson, which was published in 1927 
in his book " The Families of Flowering Plants.” 
The system is sas Por in & brief note on p. 42, 
and its sequence displayed on pp 43 and 44. 

The descriptive part has ben condensed by 
adopting the arrangement, already in use in several 
similar works, of descriptive keys for the genera 
and species This is a convenient method for the 
field worker and has the merit of saving space, 
a very desirable quality in unsettled countries 
where transport facilities are lacking. The value 
of the work 18 greatly enhanced by about a hundred 
excellent detailed figures illustrating the most 
typical planta of the more important genera. Some 
of these are from drawings by Mr. Hutchinson, 
but the majority are the work of Mr. W. E. 
Trevithiok. 

An outline map indicates the area comprised 
Several pages of the es are devoted to 
an interesting record of botanical exploration in 
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the several countries included, and it also offers 
& comprehensive bibliography. Finally, one is 
thankful for a handy gl of botanical terms 


illustrated with a number of illumina figures. 
ee to the families is entirely artificial, and 
follows t 


t, now becoming familiar, devised by 
Mr. Hutchinson and employed in his earlier wor 


already referred to above. C. E. C. F. 
La question eugénique dans les divers pays. Par 
Dr. M. T. Nisot. Vol. 1. Pp. 613. (Brussels: 


Librairie Falk Fils, 1027.) 


Dr. Nisor has had the useful idea of collecting all 
the available information on ee activities and 
tabulating it by countries. e present volume 
.  oontams the information for Great Britain, the 
{° United States, and France, and is introduced by a 
comprehensive historical sketch. Volume 2 is pro- 
mised shortly, and will include the facts for most 
ther nations. 
e author has, it must be confeased, thrown her 
ther widely. Not only does she include 
~ eugeni the usually accepted sense of attempts 
to im e germplasm of the race; not only 
irih control, and the regulation ‘of immigration, 
which both obviously can have potent effects for 
good or for evil upon that germplasm ; but also all 
sorta of activities devoted to improving the health 
and conditions of the individual, such as o i 
tions for combating venereal disease, tuberc or 
alcoholism, the education of mentally subnormal 
children, infant welfare centres, and so forth. It 
E & Aa ‘that these were included. For one 
they have no direct eugenio bearing in any 
T sense of the word, and for another, if they 
are included, why are not all o tions aimed 
at ameliorating the conditions of life included 1 
Venereal disease, in spite of the le trans- 
mission of tho ‘causative agent to the offspring, is 
not an affair of eugenics, but of bo health ; and 
if the education of mentally deficient children is 
included, why not education in general? As 
matters stand, the presence of these sections in the 
book only confuses the issue. 

On the side of e ics proper and of the asso- 
ciated topics of birth-control and pide Dan 
control, however, the book will be f 
useful. It is extremely desirable to have mich 
sources of information available. The historical 
account for each country, though brief, is valuable ; 
and nowhere else in convenient form will be found 
& statement of what organisations exist in each 
country. 


; O věd. Qi aem Sir William Bragg. Pfelo- 
/ ili Prof. Dr. Antonin Simek a Dr. Hannah 
Bimkov&- Kadloová. Pp. 136 + 32 tabulky. 
(Prague: Jednota Ceskoalovenskych matematiků 

a fysikd, 1927.) Ké. 22.80. 
Or the three Czechoslovak universities, those at 
Prague and Brno possess faculties of science. The 
University of Prague dates from 1347, but the 
M k University of Brno, at which Dr. Simek 
is professor of physical chemistry, was only founded 
after the War. It has therefore no traditions, 
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and before schools of research are established it 
has been necessary for such leaders as Prof. Simek 
to inoulcate the spirit of scientific inquiry both by 
their academic poses &nd by presenting the 
students with a literature in their own language. 
Instead of a new book, Prof. Šimek has 
elected. to translate William Bragg’s “ Concern- 
ing the Nature of Things,” which was the subject 
of his Royal: Institution juvenile lectures in 1923. 
These lectures, Prof. and Mrs. Bimek point out in 
m refaoe to their tranalation, were Inaugurated 
ichael Faraday, and are models of approaching 
e subject to young minds since they retain an 
stimulate scientific accuracy. The high standard set 
by Faraday, for example, in his ‘‘ Chemical History 
ot & Candle," has been maintained by his successors, 
and Prof. Bimek was so impre with the in- 
iration to be derived from those by Sir William 
Br that he decided to translate the book for the 
benefit of his own studente. 
Of additional interest is the faot that the last 
chapter on the nature of deals with the 
ta obtained by Sir Wiliam and Prof. W. L. 
B in their X-ray studies of crystal structure. 
Prof. Bimek enthusiastically compares the lectures 
to Luoretius's poem '' De rerum natura,” with the 
important- difference that the present work is no 
idle fantasy, but resta upon the sure foundation of 
J. G. F. Davos. 


Elementary General Physical Science. By W. R. 
Jamieson. Pp. x1+63+88+147+x+16 plates. 
(Melbourne and London: Macmillan and Co., 
Ltd., 1927.) 8s. 6d. net. 


‘Sormnoz for All’ is the reaction against undue 
jalisation in the schools, but there is the 
of making the subject so discursive that it 
ceases to be science. . Jamieson’s attempt to 
provide a broader survey of science for Australian 
schools consists in the main of an account of somé 
of the great discoveries in chemistry, physics, and 
astronomy, with adequate and interesting historical 
details; while every opportunity is seized to 
introduce pieces of Ste Thus, thirty- 
seven on include the spectrum, 
voltaio Pella, Gay Lus pene 8 law of volumes, oxidising 
agents, hydrocarbons, isomorphism, magnetism, 
galvanometers, dynamos, radium, lenses and tele- 
scopes, and end with the of a submarine. 
While much can, be said in favour of such a course, 
we suggest that to sacrifice depth of culture to 
obtain breadth is not a scientific method of pro- 


ducing a good harvest. 


Chemistry. By W. H. Barrett. (Clarendon Science 


Series.) Pp. viilit+ 151. (Oxford: Clarendon 
Preas; London: Oxford University Press, 
1927.) 5s. net. 


^ 

Mr. BAznzTT'S book gives & clear account of some 
of the simpler chapters of chemistry, with indica- 
tions of their bearing on everyday life. There is 
& good chapter at the end on the modern theory of 
atomic structure. The book is suitable for the 
general reader who wishes to obtain some idea of 


modern chemistry. 
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Letters to the Editor. 
[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. N 
can he undertake to return, nor to correspond with 
the writera of, rejected manuscripts intended for this 
or any other part of NaTURE. No notice ts taken 
of anonymous communications. ] 


Liquid Stars and Atomic Volume. 


THE problem of the general state of matter at high 
temperature is so fundamental in stellar physics that 
I venture to pursue the discussion with Dr. Jeans 
(NATURE, Feb. 26, p. 278). I would firat thank him 
for his reply to my letter, which, though I differ from 
15 on a number of points, deals fairly with the questions 
raised. I stil believe I was not exaggerating in sayin 
that Jeans’s theory requires that the ions (1n giant 
stars) should be so large that they jam at densities 
rie that of air. Jeans wishes to amend this to 
80 x air. But my represents the order of - 
tude of the central density of Betelgeuse acco 
to the usual gas model, and he has himself said that 
the star contracts as a gas until there are aubstantual 
deviations from the gas laws in the central regions. 
To form his liquid core of higher density it would 
seem that Betelgeuse must have contracted as a gas 
to 4, 1t8 present radius, and then for unexplained 
reasons thrown out @ gaseous envelope filling the 
present volume. Or atarting from his laud core of 
density 80. air, we have to face the problem of 
balancing on this a gaseous atmosphere containing 
much lees mass and subject initially to 8000 times the 
gravitation of the ordinary model. I think that to 
achieve this Dr. Jeans will have to depart much more 
widely from current theory than he intended. 

Agam, Dr. Jeans favours the hypothesis that long- 
etl variables are pulsating stars. Like others, he 

da this supported by the relation of period to density. 
It w well known that the periods and denaities fit 
approximately if the usual densities are accepted ; 
but the oe will not be maintained if the dyna- 
mical behaviour is determined by a liquid core of 
density 8000 times greater. The high density and 
comparative incompressibility would make the period 
much too short. 

Accordingly, I do not give up my point that Dr. 
Jeans requires the ions to have diameters 50 times 
greater than the ordinary neutral atoms. For the rest 
of this letter, I am content to accept hia own estimate 
of diameters 50-80 times the diameter of the electron 
system in the Bohr model, which he agrees ia “a bit 
»erplexing," but will not admit as “ certainly wrong "' 

ay I protest that the words ‘certainly wrong" 
were not used 1n this connexion in my letter? They 
were applied to one of his defences (or suggestions) 

nning with " we might, in any case, expect,” 
referring therefore to ourrent knowledge and not to 
unforeseen developments of atomic theory. The 
expectation was one which would seem very plausible 
to most readers, who naturally think that the classical 
electrostatic repulsions between the ions, by tending 
to prevent unduly close approaches. have effect 
equivalent to atomic volume. When, however, the 
attractions between ions and electrons are included 
and the whole correction to’ the pressure 18 calculated 
according to the general methods (set forth clearly 
in Jeang'a ‘‘ Dynamical Theory of Gases"), i6 19 at 
once found that the electrostatic forces actually give 
the reverse effect to atomic volume. The maternal 
accordingly remains as compressible as (or more com- 
pressible than) a perfect gas until the density 18 80 
great that non-classical reactions become important. 
There we come to more doubtful ground, but the 
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general cause of the atomic volume effect in ordinary 
gas seems fairly clear. It is not the ions, but the bound 
electrons which set a limit to the packing. One 
quantum orbit or one unit cell of phase-space is re- 
quired for each electron. With increasing density the 
cells become filled, and ultimately we should be unable 
to proceed further without squeezimg electrons out of 
the material. Alternatively, if the electrona are en- 
dowed with high en extra oella of phase-space 
corresponding to high velocities become available, and 
the congestion 1s relieved. In this way high tempera- 
ture obviates the congestion that gives rise to atomic 
volume effects. 

With rons distant 50-80 times their own diameter 
and any number of intervening quantum orbits lying 
vacant, there 18 no approach to the congested condi- 
tion. I think that a quantum physicist confronted 
with such a problem would not hesitate to treat it 
by classical perturbations in accordance with the 
Correspondence Principle. Dr. Jeans seems to be 
demanding something which goes t not the 
details, but the b est prineiples of the quantum 
theory. Even the broadeet principles may of oou 
need amendment, and it would be rather pleasi 
astronomical resulta were definite enough to 
amendment; but I have devoted part of my former 
letter to challenging Jeans’s argument that conmdera- 
tions of stability make the liquid star theory com- 
pulsory. To my mind the main interest in the theory 
of the constitution of the stars lies in connecting the 
laws and oonclusions reached by physicists with those 
discovered in astronomy ; 1f once we begin moclifying 
the former, the investigation loses definite aim ancl 
takes on a speculative character. If a new astrono- 
muical theory provides its own rules for atomic volume. 
it may equally well provide its own rules for the 
absorption coefficient, eto. 

With regard to the ie aen features of the Russell 
diagram, which Jeans believes to be explained by his 
theory. I admit his counter charge that I am waitin 
for somethmg to turn up. It 18 possible m cosmica 
theories to be too precipitate. 







A. 8. EDDINOTON. 
Observatory, Cambridge. 
Mar. 7. 





I can only adhere to my original view» aa to atomic 


diameters. Prof. Eddington tries to challenge my 
position b fe. based on “the usual gas 
model " this I think he means his own gag 
model. whieh ia of a very special and restricted type. 


and by no means characteristic of the general gaseous 
configurations of a star. I believe his difficulties arise 
solely from the defects of his own model. 

dington's model is developed from the assumption 
that the generation of energy per unit maga G 18 con- 
nected with the coefficient of opacity k by the relation 


G x [zonae | x constant. 


This seems to me an extraordinarily artificial relation. 
As Russell has repeatedly pointed out. it makes G 
violently negative in the outer layers of the star, so 
that these re«lestroy the energy created 1n the mner 
layers. only a smal! balance esce png from the star 
as radiation. I think I am right that the reason why 
Eddington adopted this surprising value for G was 
merely that 16 makes the equations integrate out with 
amazing ease—in fecu oe hike & Tripos problem. 
When this special value for G is discarded, the prob- 
lem of gaseous stars becomes far more complex. I 
have given 1al solutions in the Monthly Notices of 
the Royal Astronomical ipa Aid and 1020), and 
& fuller solution appears in & k, ' Astronomy and 


uu 
By. 
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Coamogony,” shortly to be published. Eddington’s 
model gives & central density uniformly equal to 54-4 
times the mean density. eneral solution shows 
that with energy generated My uniformly through- 
out the star’s mass, this factor is increased to an; 
from 88 to infinity, according to the star's mass. 
very rough caloulation (Mon. Not. R.A.S., 87, p. 40) 
gave the central density of a gaseous aa 2, 
or 1600 times that of air, as against the rhy that of air 
given by Eddington’s model. This was before I was 
contemplating liquid stars, and I was worried to find 
that the density was inconmstent with pud a laws 
being obeyed. I lay no stress on the a value ; 
indeed, other cal tions have given 0-1 and 0-04. 
My point is that when the ae restrictions of 
Eddington’s model are discarded, his dynamical case 
against liquid stars disappears. No gaseous envelope 
need be “thrown out," for it is already there in a 
us star with any reasonable generation of energy, 
and is ‘ balanoed,’ not only against 8000 times but even 
against 160,000 times the gravitation of Eddington’s, 
restricted model. 

The high central density is a consequence of the 
large mass of Betelgeuse. If Eddi n had pro- 
duced a star of low mean density and small masa, I 
could not have met his objections. It is, I think, 
significant that no such stars exist. The theory of 
liquid stars explains that such stars cannot exist, 
becaure they would be unstable, and so accounts for 
the observed gap between gianta and dwarfs. 

Similar considerations apply to the long-period 
variables, since these also are massive. The 
density 18 more uniform in a liquid star than in a 
gaseous star, so that the period-density law is better 
obeyed. I think that Eddington’s argument as to 
“ dynamioal behaviour" contains a further fallacy, 
as can be seen by passing to the limiting case of an 
incompressible core of high denmty; the pulsations 
become purely atmospheric and have long, not very 
short, periods. 

I agree with Eddi n about the electrostatic forces 
and quantum dynamics. I never meant, however, to 
suggest that, other things being unchanged, rismg 
temperature could increase effective diameters. What 
I had meant to suggest, as & conjecture, was that, as 
succeasive ionisations occurred, it might increase the 
ratio of effective diameter to Bohr-diameter, this 
being all I needed. I am sorry if I did not make 
this clear. If, as I think, ility considerations 
rule out gaseous stars, then all thia becomes unim- 
portant; the theory of liquid stars is also freed from 
the speculative tamt Ed sees attached to it. 
Indeed, it becomes the obvious high road of progress, 
as is also by the fact t stars break up 
under rotation in the manner of liquids, not of gases. 

J. H. JEANS. 





A New Injection Mass—Rubber Latex. 

THE principle applied in the utilisation of rubber 
latex as an injection mas is the fact that the latex 
of the rubber tree—Hevea bramliensis—coagulates to 
form rubber in the presence of dilute organio acids 
such as acetic or formic. After tapping the rubber 
tree, the collected latex may be preserved in a fluid 
condition by the addition of ammonia, and I believe 
it is exported from Ceylon preserved in this way. 
The latex which I pee) in my first injections was 
obtained more than three years ago, when ammonia to 
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its introduction into blood-veesels or its penetration 
into the finer capillaries. 

It is advisable to wash the blood out of thé vessels 
of & newly killed animal with normal saline to which 
8 trace of sodium bicarbonate has been added. The 
latex may then be mjected with & syringe, glass 
injection - pipette, or m the case of amall animals 
with & h; ermic syringe. When the injection us 
complete the canula or needle is withdrawn from the 
veasel, and a drop of acetic acid on the wound will close 
it with a clot of coagulated rubber. Also, if any small 
vessels have been cut in the preli dissection 
to expose the vessel for injection, bleeding oan be 
stopped by sponging tbe dut part with acetio acid. 
The injected fluid is converted into rubber on the 
immersion of the animal in dilute acetic acid, which 
otrates the taasues and coagulates the latex. 
tho eral ha, Sree commences 80 soon as the 
latex is acid to phenolphthalein, it is not complete until 
there is a slight excess of acid; and I find t in the 
case of whole animals the process is hastened by 
poe 20 per cent. acetic acid into the body cavity. 

this way the fluid mass is converted into an 
elastic so which, even in the smaller vessels, 
possesses amazing and elasticity. 

If pure latex 18 the bai ANM are 
white, but better resulta may be obtained by using 
it as a vehicle for different colouring masees. Oar- 
mine dissolved in ammonia and added to the latex 
gives very good resulta. Prussian blue becomes grey 
when mixed with ammoniacal latex, but regains its 
blue colour when the acid is added for coagulation. 
Specimens injected with Prussian blue are best pre- 
served in spirit, for the colour tends to transude in 
formalin and stain the surrounding tissues. Methyl 
blue gives good resulta, but methylene blue and 
methylene green cause ation of the latex. As 
latex is not & viscous fluid, the use of solid ipitates 
such as French blue, red-lead, or mercurio iodide as 
colouring masses presenta drflculties, for if much 
me is added the physical action of the finely 

ivided solid causes ion, and if a little is 
added it quickly precipitates itself, either before use 
or to one side of the blood-veasel. These difficulties 
may be overcome by adding glycerine to the latex. 
One volume of glycerine to or four of latex 
gives a medium sufficiently viscous to prevent rapid 
sedimentation and of a sufficiently high rubber content. 
The colouring mass should be mixed with the glycerine 
first, and this mixture stirred into the latex. 

The following are a few of the formule I have 
found useful : : 


Oarmine Latex Maas. 


Carmine . 2 gm. 
Ammonia 5 o.c. 
Water boo. ^ 


Break the carmine up to a fine powder in a mortar 
and add the ammonis and water, stirring until a 
dark but clear solution is obtained. 1 o.c. of this 
carmine solution should be added to every 30 o.c. 
of latex required, and an injection mass is obtained 
which will keep indefinitely. I find thia the most 
useful injection mass. ; 

Methyl Blue Lateo Mass.—5 c.o. of a 2} per 
cent., solution of methyl blue in water should be 
added to evi 25 o.c. of latex. The injection mass 
is of a pale blue colour, but become bright on the 
addition of the acetic acid. 


the extent of 5 per cent. was added to it, and although, Prussian Blue Latex Mase. 


it regained its normal fluidity on . Latex is 
of the consistency of milk, so no ty arises in 
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standing eo long, it had become creamy at the surface, 


Prussian Blue . 1 gm. 
Glycerine 5 o.c. 
Latex 25 6.0 
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Prepare Prussian blue by adding a strong solution of 
ferric chloride gradually to a concentrated solution of 
tassium ferrocyanide, filter the precipitate through 

e silk, wash ın water, and dry. l gm. of the dry 
solid should be ground up in & mortar with 5 o.c. 

lycerine, which mixture should be stirred into the 
atex 

My preparations have been mainly of those verte- 
brates used in my practical classes—f lizards, 
pigeons, and rata, and one invertebrate which I injected 
—Achaütna fulica, the giant African land snail— 
made & successful preparation. Prof. A. G. Smith, 
professor of anatomy at the Ceylon Medical College, 
assisted me in the injection with carmine-latex of a 
haman fore-limb which had been previously injected 
with formalin by the method usually adopted for 
Buch subjects. e has diesected the preparation and 
finds that the latex injection shows up the vessels 
as well as the ordinary red lead method, with the 
additional advantage that the amallest vessels oan be 
dissected to their ultimate distribution without break- 
ing. On account of the formic acid present in 
commercial formalin, specimens which can only be 
injected after preservation should be preserved iu 
non-acid formalin, prepared by the addition of 5 gm. 
borax to every litre (W. R. r Atkins, Jour. Marine 
Bio. Ass., 12, No. 4, 1922). 

A few of the advantages of thia technique are the 
following: There is no danger of solidification of the 
mass before the injection is complete, as so often 
happens with warm injection masses; the injection 
mass does not extravasate; the vessels are strength- 
ened without rigidity, allowing an extensive dis- 
section or exploration after injection; and, even if 
the walls of the vessel are damaged in the subsequent 
dissection, the solid rubber core of the vessels remains 
From one point of view this method 1s like de Fol's 
me latin method. but coagulation ig much easier 
with latex, and the resulting rubber 1s strong and 
elastic. It does not appear to be applicable to 
materal for sectioning, but I have found it ideal in 
the preparation of museum specimens, for class 
demonstrations, and ordinary dissections of vascular 

tems. 

I have to thank Mr. E. C. de Fonseka, Colombo, 
for supplies of latex, and also the Rubber Research 
Scheme here for latex, and in particular its chemist, 
Mr. T. E. H. O'Brien, for information rding 

lation. He says, regarding supplies "of latex, 
that ıt is doubtful whether there are any general 
importers into England, except to fulfil ufic orders, 
but he thinks that the Rubber Growers’ Association, 
Incorporated, 2 Idol Lane, Cheapside, E.C 3. would 
be willing to supply or arrange for supplies for 
experimental purposes. D. R. R. Borr. 

lon University College, 

Colombo, Feb. 22. 








The Ovarian Hormone. 


Tue problem of the prevention and interruption of 
pregnancy by physiological means is attracting con- 
siderable attention at the present time, and several 
investigators are reporting results of importance. 
Some, however, would seem to be unaware of similar 
work already carried out. It was in 1925 that I first 
reported that pregnancy could be interrupted by the 
injection of the &o-oelled œstrous hormone (Biol. Ges. 
xu Wien, Dec. 7, 1925). At that time I was us 
extracts prepared by Heinlein end Hohhweg, an 
others prepared and used by Steinach, Heinlein, and 
Wiesner in earlier investigations. Fellner (Wr. klm. 
Wachrift, 1926) raised the objection that the effect of 
these extracts might be due to the action of non- 
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specific substances included therein. By using highly 
purified extracta, pre for the most part by Dohrn 
and his oo-workers, L was able to remove thus objec- 
tion, since abortion was produced in rate, guinea-pigs, 
and mice, even when small doses, 0-0002 mgm., were 
administered. Injections of many times this quantity 
of other substances (lipoids) produced no effect. Since 
more units (mouse-units) are required when moderately . 

ure extracts are used, it ia reasonable to assume that 
in these cases the effect was due to the specific action 
of the hormone. 

The working hypothesis which has guided me in 
this work 18 that there exists a certain correspondence 
between the phases of the sexual oycle and the level 
of the estrous hormone. It will be recalled that the 
genitalia of those animals which have a diphasic 
sexual cycle (rats, mice, guinea-pigs, cattle, sheep, 
dogs, etc.) exhibit two successive states. The uterus 
and other organs first pase through the sexual (castrous) 
phase and then through the reproductive phase 
(pregnancy or udo-p ancy), 
are occasioned Cer the endoerine functioning of the 
ovary (as is definitely proven in the case of pseudo- 
pregnancy), the question arises as to what the mechan- 
1am 18 that 18 responsible for the change from the first 
to the second phase. Two poeaibilities present them- 
selves. There might be & change either in the qualitv 
of the ovarian hormone or else in the manner in whic 
the uterus and other genitalia react to the follicular 
hormone. 

Dunng pem ery experunents, it was found to 
be imposaible to provoke the typical phenomena of 
the first or sexual phase by injection of ceatrous 
hormone dunng p cy. This result seemed to 
indicate that the change Hor flrst to second phase 
was due to an altered power of reaction on the 
of the genitalia to the follicular hormone. But in the 
spayed female 1t was found to be impossible to provoke 
the exhibition of the phenomena of the reproductive 

hase even when using large quantities of csstrous 
Formos and under conditions sumilar to those that 
operate in the case of the normal animal (coitus, etc.). 
It was assumed, therefore, that this cestrous hormone 
18 but one of the factors constituting the ovarian 
hormone—the a-factor—and that for the production 
of the second phase the action of another factor, the 
B-factor, is required. The a-factor certamly plays a 
certain rôle ın the production of the second phase, 
since 15 can be demonstrated that the genitalia react 
to ib in a specific fashion dung the second phase. 
It would seem fo follow from this that the greatest 
production of œstrous hormone occurs during that 
arago when no cestrus appears (1.¢. pregnancy), and that 
with the progress of pregnancy the amount increases. 
The indications are that there appears to be both a 
change in the production of hormone with the in- 
coming of the s-factor, and also in the manner in 
which the genitalia react to the a-factor. 

Since any stage of pregnancy (embryonic develop- 
ment) depends on a certain anatomical and functional 
atate of the uterus, and since this state of the uterus 
depends on the hormonic level, any artificial raising 
of the hormonio level will produce & state within the 
uterus which 1s unfitted to the stage of development 
reached by the foetus. For this reason abortion follows 
injeotion of one of the factors of the ovarian hormone. 

By the same means it is possible to inhibit 
pregnancy. The first phase can be prolonged by 
injection of the a-faotor, with the result that the 
uterus does not pass into the second phase, and so 
no preparation 15 made for the arrival of the ovum. 

hese observations apply only to the case of 
animals with a diphane cycle. They do not hold in 
the case of man. monkey, and rabbit, forms with a 
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monophasic cycle, for ‘no separate first phase existe 
in these, the whole cycle consisting of a senes of 
changes oomparable only with peeudo-pregnanoy. 
Menstruation is n die than the termination of 
pseudo-pregnancy, and nothing whatsoever to do 
with oestrus and cetrous bleedi The complete 
monophasic cycle is to be com with the second 
phase of the yc cyole. 

In all monophasic animals, however, the a-factor 
plays an important rôle. mae | stage of pseudo- 
pregnancy (pre-menstruum) pregnan ocorre- 

nda to & certam level of the a-factor (Zondek, 
mith, eto.) By raising the level of the a-factor 
artificially, there 18 produced & stage more advanced 
than that appropriate to the stage of development of 
the Animal B B. P. WrEBSNEB. 
B Research Department, 
niversity of Edinburgh. 










Prices of Periodical Scientific dme uU 


Tue high prices that are being charged b 

Continental publishers for scientifio jo keen 
by brings up the very serious question of the 
steps ich must be taken by learned societies, 
institutions, and individuals against these extra- 
ordinary prices. The journals are wanted for reference 
by research workers all over the world, but their 
prohibitive prices are in many oases making it 
im ible for most institutions to continue sub- 
scribing to them, while for a great majority of mdi- 
vidual workers to purchase le volumes at £7 7a. 
to £8 8s. is absolutely out of the question. A great 
amount of material is apparently available for publica- 
tion, as three to four volumes of various journals 
are igsued every year. The prices for subscription 
of different volumes are not on a rate, but 
an T Ee ia fixed for each part of the different 
volumes. is regulte in the subscription for various 
Journals rice to as much aa £20 & year. 

I give below & few cases with the actual printed 
prices of the volumes for the year 1927. 
der Anatomie und Entwicklung, , which up to 
vol. 22 for 1914 (issued in 1910) was published by 
J. F. Bergmann, Wiesbaden, and was taken over by 
the combine of publishing firms of J. F. Bergmann, 
Munich, and Jakus Spri , Berlin. It now forms 
the third part of Zei fur die gesamie Anatomie. 
The last volume, 27, issued in November 1927, oon- 
ia ce 1104 with 271 text-figures ; there are 

e price of this volume is 168 Reichs- 
mar oe y £8 8a. eS d dieu EE 
of Zerisohrift ur Anatomie und ; 
issued during 1927 and forming part 1 of the above- 
mentioned series, comes to Reichanarks 406, or £20 6s. ; 
the price per volume would work out roughly at £7. at £7. 
The volumes of Wilhelm Rouzs Archiv 
lungemechanik, guod during 1927, cost ichamarks 
380, or £19, and the price of a single volume varies 
between £5 5s. and £7. The two volumes of Zeit- 
schrift fur orschung und TM. Anatomie, 
issued during 1927, cost Reichamarks 240, or £12. 

The above pubhoeations are all issued either by 
Bergmann and 8 er or by prier alone. The 
case of Arcus. fur i achte, issued by the 
Nicolaisoche Verlag, a iei is no better. Of the two 
volumes of this serial, more than a dozen parts are 
issued every year at an average ne of Reichsmarks 
80 to 36, and the average cost of the serial works out 
at about £20 a For comparison one ht 
refer to journals ke 2 Zoologische Jahrbucher or pases 
fur Protistenkunde, prices for the different volumes 
of which vary between 60 and 80 marks, or £8 to £4. 
The size of text and number of illustrations, both 
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in the form of text figures and plates of these serials, 
would compare v TOTEI with any of the 
journals mentioned 

The cost of printing has undoubtedly gone up since 
the War, but are these exorbitant prices justified ? 
And can various institutes and societies, with their 
moderate granta or come, continue subscribing to 
these journals ? I am afraid it is psc ractically impos- 
sible for many institutions, like the Zoological Survey 
of Indis, which has complete sete of all the journala 
mentioned above, to continue subscribi to them 
much longer, unlees the prices are materially reduced 
or their library ta are increased. In the interest 
of workers, could not various bodies like the Royal 
Society of London, the Zoological Society of London, 
and other similar institutions, take up the matter 
and consider what stepa can possibly be taken to 
deal with the difficult aituation ? 

Bart PRASHAD. 
Zoological Survey of India, 
Indian Museum, Caloutta. 





The Oldoway Skull. 


I wave recently returned from Germany, where by 
the kindneas of Dr Hans Reck I was enabled to 
examine the Oldoway skull and skeleton found by 
him in 1913 in what was then German East Afncs— 
now yika Territory—and I have also fully 
discussed the geol opioa and palsontological evidence 
as to ita age with Reck himself, 

The object of my visit was to see how nearly the 
Oldoway skull compared with, or how ıt differed 
from, the fossil human skulls which I brought back 
from Elmenteita, Kenya Colony (see Naturz, July 
16, 1927, p. 85). 

With Dr. Reck’s ion I am able to make 
the following statement about the Oldoway skull, 
though of course I may not give any measurements, 
as Prof. Mollison of Munich is now pre a de- 
tailed report of the skull and skeleton for publication. 

All the following statements are the result of my 
own personal examination of the skull and of my 
discussion with Dr. Reck. 

(1) The Oldoway skeleton lay in a crouched posi- 
tion on ite right aide beneath undisturbed alluvial 
deposita belonging to the last pluvial period. The 
crouched position of the body certainly suggests 
burial, but if ıt was a burial it was te certainly 
not from the present lend surface, but from an 
earlier surface, for at least 3 metres of undisturbed 
alluvial strata lay above it. Dr. Reck inclines to 
the idea that the body became embedded when the 
deposits were forming under marshy conditions, for 
no trace of even & shallow grave waa found. 

(2) The undisturbed deposits lying above and 
below the skeleton were very rich indeed in mammal- 
ian remains. These, while including a number of 
forms such as eland and oryx, which are indistinguish- 
able from living species, nevertheless -consist—so 
Dr. Reck tells me-—to more than 50 per cent. of 
exünot fauna. The latter includes a number of 
hitherto unknown genera and species of antelope ; 
& new shee numerous remains of an elephant 
closely” allied | to Elephas antiquus which has been 
named  Elephas antiquus  Hecki; extinct hippo- 
potamus and rhinoceros; and a three-toed horse 
closely allied to hipparion. Despite-the last-mentioned 
animal—which he considers as a survival from 
Pliocene or earlier times—Reck regards the deposit 
as belonging to the end of the Pleistooene. 

(8) The human skull from Oldoway very closely 
resemblea some of my fosil skulls from Elmenteita, 
which, I suggest, also belong at lateet to the beginning 
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of the last pluvial period. It us most decidedly non- 
negroid, nm a long leptorrhine noes. a very lon 
upper-face and a premaxilla of unusual length, with 
& correspondingly deep palate. All of these char- 
acters are found in my Elmenteita skulls. 

(4) I could see no sign ab all of the suggested 
artificial chipping of the teeth which is one of the 
reasons why the iud akull has been considered 
by many as a recent ntu burel im fosmliferous 
deposits. I was only able to examine the upper 
jaw, as Dr Mollison was away from Munich at the time 
of my visit and the lower jaw was locked up in his 
room. Recent photographs ‘of the mandible, how- 
ever, betray no evidence of chi ping at all. 

It is thus clear that Dr. k's find is in close 
agreement with the Elmenteita evidence, and it 
indeed looks as though an early form of Homo sapiens 
lived in East Africa before the last pluvial period, 
accompanied by numerous animals now extinct. 

A full report dealing with the human remains and 
the associated industries found during last year's 
expedition i8 in course of preparation. 

L. 8. B. LEAKEY. 

Feb. 28. 





Strong Electrolytes. 


IN the onginal form of the Debye- Hückel theory, 
the solvent enters only as the medium, having & 
certain dielectric constant, through which the electric 
forces between the ions act. In his extension of the 
theory to concentrated solutions (PAys:kal. Zeitschrift, 
28, 93; 1925) Hickel discussed at some length the 
effeot of the electrio fleld of the ions on the solvent 
molecules, and pointed out that polarisable molecules 
tend to con te round ean ion where the electric 
fleld strength is greatest, thereby tending to displace 
other 10ns from ita vicinity. Huckel considered that 
the effect of this behaviour was obtained by intro- 
ducing into the equations *' the phenomenological law 
that the dielectric constant of the solution diminishes 
with increasing electrolyte concantration.” While 
his equations were capable of reproducing the activity 
coefficienta of salta, even in concentrated solutions, 

constanta obtained from the data themselves, 

it is doubtful whether these constants have the 

tulated relation with the dielectric constant lower- 

ings actually produced by electrolytes (cf. Harned, 
J. Amer. Chem. Soc., 48, 326 ; 1920). 

A more direct calculation might be made by making 
use of the result (see G. H. Livens, * Theory of Elec- 
trioity.’’ 1926, p. 82) that the work done by an element 
of dielectric of volume é, in going from a position 
where the electric fleld is zero to one in which the fleld 
strength is Æ and the polarisation P, is 


e- I 
2 


assuming proportionality between P and E. 

When en ion is brought up from a great distance to 
a point in the vicinity of & given ion it displaces a 
quantity of solvent molecules having the same 
volume. Thus the total work done by an ion of 
volume jv in reaching a point where the potential 
is y is 





to] PaR = E? bp, 


ew tQ Ehe, 


and the Debye equation 


“Tt 
nof, 
is replaced by 
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By the use of Poisson's equation we get 


ftw e1 E 
Viv = o-4rZenae (tpt goo rr), 
or to a first approximation 
Vip = ate a MP, 
-1 
2kT 
I have been unable to obtam a solution to this 
equation, and I should be grateful for any suggestion 
as to how a solution (&pproximate or otherwise) might 
be obtamed. J. A. V. BUTLER. 
King’s Buildings, 
West Maina Road, 
Edimburgh. 


where x has the usual meaning and A= Ap. 


The Atomic Spectral Lines Assoclated with the 
Band Fluorescence of Alkali Metals. 


Tue bend spectrum of sodium in the visible region 
consists of two systems, one in the red on the longer 
wave-length side of the yellow D lines, and another 
stronger one in the green on the shorter wave- 
length side, of these lines (R. W. Wood, Phil. Mag., 
18, p. 530: 1909). Potassium two similar 
band systems (J. C. MeLennan and Aunslie, Proc. 
Roy. Soc., 108, p. 304; 1923). Itis now known that 
the bands on the red side belong to a triplet syatem, 
3P--1S, and those on the blue side to a singlet 
system, 1P >18. This resulta from alkali molecules 
having tn their normal state two outer electrons like 
the atoms of the alkaline earths. 

These band groups can be obtained on the spectro- 

of the light emitted by metal vapours that 

ave been rendered fluorescent. By illuminati 

sodium vapour with the blue- radiation o 
sunlight, for example, the light giv the bands on 
the short wave-length side of the D lines 18 emitted 
throughout the vapour When spectrograms are 
taken of this emitted fluorescent light, it is always 
found that they include the yellow atom lnea of 
sodium in addition to the molecular fluorescence 
bands. This feature characterises the fluoreacance 
spectrum of sodium even when the mordent light 
stimulating the fluorescence is beui free of the 
wave -l he 589 and 330, and therefore could 
not di y excite the atomic lines. 

A still more remarkable feature of these fluorescence 
spectrograms is that the D lines appearing on them 
are very broad even at low temperatures (200°-300°) 
and at moderate pressures (p « 1 mm. at 300? C.). 

The information recently acquired in 
dissociation of homoopolar molecules through the 
investigation of band tra enables us to account 
satiafactonly for these features. The emission of the 
atomic resonance linee is the result of the dissociation 
of the excited molecules. Molecular dissociation can 
take place when the energy asvociated with a quantum 
of the absorbed light is greater than the energy, 
F, corresponding to the atomic resonance potential 
plus the energy. De representing the heat of dis- 
sociation. 

In the case of sodium, D, amounts to the equivalent 
of 1-8 volta, and in the case of potassium to 0 6 volte. 
If U be the energy equivalent of the quantum of the 
light absorbed, the excess ene represented by 
Ü- (V, D,) would appear in molecular diseociation 
as kinetio ene of the atomic producta of such 
dissociation, and this kinetic energy in turn would 
account for the abnormal width of the D hne. 

The considerations presented above also afford an 
explanation of why the absorption of red and green 
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E line radiation does not bring about the emission 
of the yellow D lines from sodium vapour. Work is 
in progrees to develop the ideas expressed above. 


The Physical Laboratory, 
University of Toronto, 
Feb. 7. 





The Sligo Artefucts. 


A LETTER in Natrona of Jan. 28 definitely establishes 
the human vua of the Bligo flakes, but the last 
sentence of the letter seams to suggest some mystery 
concerning their cultural age. In view of this it may 
not be superfiuous to er to the accom i 

ii E ud E M MN Stelfox has 
Final us. e photogra& ig. 1) was taken 
by M. R. W. Welch and siege Nee limestone 
anchor similar to many that are still manufactured 
and used by the fishermen on the west coast of 
Yalway. These anchors are made near the coast, 
antl the resulting flakes are left lying about along 






Fig. 1.—Priinitive anchor, a heavy stone in wooden clamp, still 
od by Aran Islanders, west coast of Galway. 


with larger| discarded stones, all showing traces of 
their undowbted ‘humanity.’ Although no such 
anchors are; now made at Rosses Point, it is highly 
probable, if/not certain, that such stone anchors were 
made there} and also at many other parts of the Irish 
coasts one or two hundred years In all proba- 
bility the aent beach on which the Sligo specimens 
were foung was not m existence even a thousand 
years ,|Bo the possibility of the Sligo flakes being 
debris primitive stone anchors should be taken 
into consifler&tüon when attempting to fix their 
cultural . 

These fapte are no doubt known to the five signa- 
tories of the letter referred to, yet we think it worth 
while to ppo on record any evidence which might 
assist in tite elucidation of the cultural age of the 
artefacts Hanes x 

L. 8. PALMER. 
J. WILFRID JAOKSON. 
W. OB. Prznaon. 


gip ois 
, Mar. 1. 
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Factors which- determine the Occurrence of 
the Green Ray. 


Tma recent discussion of the green ray which haa 
been ap ing in NATURE prompte me to put on 
record a new theory of the phenomenon which occurred 
to me several years ago, but which I have refrained 
from publishing in the hope of securing proof. First 
let me Bay most emphatically that the phenomenon 
is real and not an illusion or after-i . No person 
trained in the observation of optical effects, both real 
and subjective, who has seen the phenomenon at ite 
best, have any doubt about ita reality. There is 
algo no question in my mind but that the usual 
explanation (atmospheric dispersion) is quite correct. 
The mam question to answer is, y i18 it geen Bo 
seldom, even under conditions which appear to be the 
most favourable ? 

I have crossed the ocean some thirty times and have 
looked for the ‘ray’ at every favourable opportunity, 
by which I mean clear sky, no haze or clouds on the 
horizon at sunset, and a calm sea, and yet I have 
observed it on only three or four occasions, and only 
once when it was really striking. This occasion was 
on an eastward trip of the Homerio, sailing from New 
York on June 6, 1925. The colour of the ishi 
edge of the sun at sunset was a vivid emerald green, 
about the colour of & railroad signal light. On other 
occasions on which I have observed evidence of the 
phenomenon, the colour change was from red or 
orange to lemon yellow. 

It seams poamble that the determming factor is the 
relative temperature of the air and the ocean. Warn 
water and cool air would flatten the trajectory of the 

t rays, and cause the sun to set abno y early. 

is is the type of refraction in cases of desert mirage, 
in which case the curvature of the rays is reversed. 
With cold water and warm air, on the contrary, the 
normal] gradient of refractive index would be increased, 
the curvature of the rays augmented, and sunset would 
be delayed, giving a greater ene: for atmo- 
spherio dispersion to come into pi y. d 

Through the courtesy of Capt. Parker, of the 
Homeric, I have been furnished with data regarding 
the air and water temperatures on this trip. On the 
day on which we observed the ray, the temperatures 
of air and water were practically the same at sunset. 
On the other three favourable evenings, on which we 
failed to see any trace of the phenomenon, the ocean 
was from twelve to fourteen d warmer than the 
air at sunset. I hope that tha note may prompt 
future observers of the green ray to secure data on the 
air and water temperature, both for occasions on 
which it is not seen, as well as those on which it is 
well marked. 

R. W. Woop. 

Johna Hopkins University, 
Itimore. 





A New Type of Secondary Radiation. 


Ir we assume that the X-ray scattering of the 
‘t unmodified ' type observed by f. Compton corre- 
sponds to the normal or average state of the atoms 
and molecules, while the ‘ modified’ scattering of 
altered wave-length co nds to their fluctuations 
from that state, 15 would follow that we should expect 
also in the case of ordinary light two of scatter- 
ing, one determined by the normal opne properties 
of the atoms or molecules, and another representi 
the effect of their fluctuations from ther no 
state. It accordingly becomes necessary to teat 
whether this is Botoslly the case. The experiments 
we have made have oonfirmed this anticipation, and 
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shown that in every case in which light is scattered 
by the molecules in dust-free liquids or gases, the 
diffuse radiation of the ordinary kind, having the same 


wave-length as the incident beam, is accompanied by 
a modified scattered radiation of degraded ancy. 
The new type of light scattering discov by us 


requires very pow ilumination for 

its abeervation. In our experiments, a beam of sun- 
ight was converged successively by a telasco 
objective of 18 om. aperture and 280 om. focal 3 
and by a second lens of 5 cm. focal length. At the 
focus of the second lens was placed the scattering 
material, which is either a liquid (carefully purified by 
repeated distillation tn vacuo) or tte dust-free vapour. 
To detect the presence of a modified scattered radia- 
tion, the method of complementary light-filters was 
used. A blue-violet filter, when coupled with a 
yellow-green filter and placed in the inaident light, 
completely extinguished the track of the light thro 
the liquid or ur. The reappearance of 
ow filter is transferred to & place 
between it and the observer's eye is proof of the 
existence of a modified scattered radiation. Spectro- 
scopic confirmation is also available. 

Boma sixty different common liquids have been ex- 
eim ed in this way, pres every ons bear showed the 

ect in greater or leas t the effect is a 
true scattering and not s fuma E oad i 
the first place by ite feebleness in comparison with the 
ordinary scattering, and secondly by ita polarisation, 
which is in many oases quite strong and comparable 
with the polarisation of the ordinary scattering. The 
piping seca is naturally much more difficult in the 
eaae o greci eub zac Cis oe ene 
feebleneas of the . Nevertheless, when the 
vapour is of. sufficient density, for example with 
ether or amylene, the modifled scattering is readily 
demonstrable. 


O. V. RAMAN. 
K. S. KRIBENAN. 
210 Bowbazar Street, . 
Calcutta, India, 
Feb. 16. 


Land-locked Salmon. 


Tx term ' land-looked ' is y used for fresh- 
water colonies of salmon, such as that from the River, 
Otra desaribed in NATURA of Mar. 17, and from Lakes 
Wenerm and Ladoga, and even for the Canadian 
Quananiche. The word is, in my opinion, misleading, 
indicatang that the colony is ont off from the sea, 
' which is not always true, and that it owes ita forma- 
tion to this circumstance. 

The fact that Lake Wenern has a stock of salmon 
indicates that it was formerly accessible from the see ; 
when the falla first became impassable to ascending 
fish they could searoely have prevented fish from 
descendmg had they wished, so that none would be 
left. It seems clear that in the days when the lake 
was accessible from the sea, and salmon went through 
it to spawn in ita tributaries, some of the smolta that 
descended into the lake found it to be a sufficiently. 
ee D bee EE, 

founded a non-migratory race, which became isolated 

later. Similarly with the River Otra; some of the 
smolts reaching the Bygglandsfiord were tempted to 
stay and feed on the abundant pelagic crustacea, and 
founded a dwarfed race of e-salmon, that was 
isolated when the falls became impeasable. 

The trout forms fresh-water colonies in every river 
and lake that it enters, and for this species the, term 
*land-loocked is never used. On this side of the 


No. 3048, Vor. 121] 


. of eleotrons in 4, orbita, that is, to the 


Atlantic the salmon erally leaves such oolonisa- 
tion to the trout, and itself forms fresh-water colanies 
only in exceptional circumstances, either in very large 
lakes with abundance of fishes, or m rivers or lakes 
with such quantities of parr-food that it is tempted 
to prolong the parr life. In America, when there are 
no trout, the salmon form fresh-water colonies more 
readily. 
C. Tara Ragan. 
British Museum (Natural History), 
8.W.7, Mar. 17. 





Anomalous Groups tn the Periodic System 
of Elements. 


In & paper which will shortly a in the Rend. 
Acad. Lincei, I have caloulated the distribution of 
the electrons in a heavy atom. The electrons were 
considered as forming an atmosphere of completely 

gas held in proximity to the nucleus by 
the attraction of the nuclear e screened by the 
electrons. Formulm were given for the denaity of 
the electrons and the potential as functions of the 
distance r from the A : 

In continuation of the previous work, I have 
‘applied the same method to the study of the forma- 
tion of anomalous groupe in the periodic system of 
elemente. From the density of the electrons and 
their velocity distribution, one can easily calculate 
how na electrons have & given lar momen- 
tum in their motion about the nucleus, that i15, 
how many electrons have a given azimuthal quantum 
number k. f 

It is known, for example, that the formation of the 
group of the rare earths corresponds to the bounding 
ce in 
the atom of electrons with k=4. Now it follows 
from the theory that electrons with k=4 exist in 
the normal state only for atoms with atomic number 
z> 55. This agrees well with the empirical result 
that the group of the rare earths begins at s= 58 


(cerium). een are 
Similarly, the bounding of 3, electrons with k=3 
corresponds to the an of the first t period 
inning at #=21 (scandium); accordi to the 
theory, electrons with k= 3 should appeer in the atom ` 
just at s= 21. l 
Further details will be published re 
. Fxgar. 


Physical Institute of the University, | 


Rome. 


' Activation of Ergosterol at 3d: a. 


Wrra reference to the letter in Narunm of Mar. 24, 
p. 452, from Dr. Bills and Mr. Brickwedide, on the 
activation of cholesterol at liquid oxygen j 
we may mention that we are now stud the pro- 
duction of vitamin D from ergosterol by violet 


radiation at various temperatures, and have obtained 
intensely active producta at — 180°C. } weak 
alcoholico solutions immersed in liquid o as well 
aa at higher temperatures up to + 789 C. : will 
be published shortly. Our resulta thereforb are similar 


to those of Billa and Brickwedde, and made with 
the pure provitamin instead of with ‘ chokesteroL’ 
T. A. W: 
R. B. B 


National Institute for Medical Researph, 
Hampstead, N.W.3. 


ILLON. 
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Recent Progress in Theoretical Physics. 
By H. F. Brags. 


Wee an army is making a rapid advance 
over fresh ground it is not the time to 
make an elaborate survey of the territory oon- 
quered, but on the other hand sketch maps, however 
provisional and imperfect, of the main lines of 
advance and the chief pointe of attaok, are all the 
more useful to the soldier in the field and interesting 
to the newspaper reader at home. What follows 
is an attempt to draw such a sketch map for some 
important recent work in physics. 

e most remarkable thing about present-day 
physical theories is the strange dual nature all the 
components of matter and energy seem to exhibit. 
Thus no sooner does Bose (Zits. f. Phys., 26, 178 ; 

~ 1924) show that Planck’s law of temperature 

n can be derived by treating quanta hy as 
ithey were particles with momentum Av/c, than 
Einstein (Berl. Ber., 201; 1924) follows suit by 
applying Bose’s method to the molecules of a 
material gas, supporting his procedure by treating 
his molecules as equivalent to wave-trains after 
the fashion of L. de Broglie. A new statistical 
principle is introduced by , but it will be easier 
to explain this after we have considered the rival 
e commonly called the Fermi-Dirac statistics. 

is latter principle may be stated in a few words as 
the extension to quantised translational motion of 
Pauli's prohibition, by which no two electrons in an 
atom can have exactly the same set of quantum 
numbers. 

But how are translational motions of particles 
to be quantised 1 This question can be most easily 
answered by considering the de Broglie waves of 
our particles (L. de Broglie, Ann. de Phys., 8, 22 ; 
1920; or Biggs, “ Wave Mechanics,” p. 22). A 
moving iole ıs equivalent to a train of ‘waves 
(V-waves) the wave-number of which is p/h, where 
p is the momentum of the particle and A is Planok's 
constant. The components, too, of the momentum 
are proportional to the wave-numbers along the 
co-ordinate axes, that is, to the number of waves 
per centimetre cut by the axes respectively. Thus 
we write 


N,=prlh, Ny=pulh, Nem ph . (0) 
The elastic rebound of a molecule from a boundary 


wall is now equivalent to the reflection of ¥-waves 
from the Mud since the laws for angles are the 
same, and thus an ideal gas in an enoloeure with 
perfectly elastic walls is replaced by a fleld of 
y-waves in an enclosure the walls of which are 
perfectly reflecting for these waves. This only 
means that if there is to be no progressive motion 
of particles or radiation through any surface drawn 
in a gas, the wave-system must be & stationary 
system such as would be formed by trains of waves 
reflected to and fro at the surface. The problem 
of velocity distribution in a gas is then olosely 
related to the Rayleigh-Jeans problem of ae 
the number of degrees of freedom or modes o 
oscillation in a given volume of a continuous 
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medium. (See Jeans, “ Dynamical Theory of 
Gases,” chap. xvi.; 1921.) 

A less mathematical argument than the usual 
one may be used, and is more appropriate to the 
case in hand. Let the oblique lines in the diagram 
(Fig. 1) be the traces of wave-fronta in the original 
tram and in & train formed by reflection at some 
vertical wall, the full lines repreaenting oreste and 
the dotted lines troughs. Then the reflecting walls 
must be either in positions such aa w, w, if at nodes 
of the standing waves, or W, W, if at antinodes. 
In either case, & line drawn normal to the planes 
must cut a whole number of Aalf-wavea. us in 


a rectangular box, with edges a, b, c, om. parallel to 
the axes, 2a.N,, 26Ny, 2cN, must be whole numbers, 


? . e: ri 





W ar W or 


where Ne, Ny, N, are positive quantities givi 
the wave-numbers without regard to Mun. de 
we then represent the ible wave-trainB each 
by & point the rec co-ordinates of which 
are mæ N y, 2cN s, we obtain a cubic space-lattice 
in the positive octant of space alone the constant 
of which is one unit; if, however, we take 
N., Ny, N: themselves as co-ordinates, the unit 
cell of our representative lattice wil be a 
rectangular parallelepiped of dimensions 1/2a, 1/25, 
1/2c, and finally by (1), the possible momenta of 
partioles in the box will be represented aa to the 
absolute magnitude of the components by the 
pointe of a space-lattice in the positive ootant the 
unit cell of which measures h/2a by A/2b by h/2c. 
It wil be noticed that we have thus quantised 
the linear momentum of & pora in our bóx in 
&lmost the same way as de Broglie quantised the 
angular momentum of an electron deeoribing a 
circular orbit. In our case, it is the number of half- 
waves along the eae breadth, or depth of the box 
that must be a whole number; in de Broglie’s 
case, it is the number of waves counted ‘ round the 
orbit.’ In both cases quantisation expressea the 
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existence of a steady state, or, from another point 
of view, the existenoe of a single-valued function y. 

We can now see clearly how we are going to get 
the theory into relation with olassical and ' p 
quantum ° statistical dynamics. But first we ns 
take & rather different space-lattice for our poesible 
momentum-points, not occupying only the positive 
ootant of 8 but also extending symmetrically on 
all sides of the origin. We evidently get the same 
number of pointe up to a given maximum value P 
of the momentum if we take, instead of a spherical 
octant of radius P, a whole sphere of radius P, 
provided we multiply the columns of our unit 
momentum cell by 8, maki its 
A/a, h/6, A/c, instead of half these lengths. Then the 
unit cell in the momentum- for & particle in & 
box abc will have id Mesi: 3abc, and the unit cell 
of the 6-dimensional with co-ordinates 
T, Y, Z, Pr, Dy Pry een e volume A*. It will 
not be necessary, erie for our purposes to fuse 
the real and the momentum into & 
6-dimensional continuum, but it will be more con- 
venient to keep the conceptions of the two spaces 
distinot. 

Now so far we have postulated no statistical 
principle whatever, but have left it quite indeter- 
minate how many particles there may be to each 
point of our momentum space-lattice. Leaving 
until later the Bose-Hinstein Ln ciple and the 
classical principle of assigning these numbers, we 
wil follow out some consequenoes of the answer 
that arises moet naturally from our train of reason- 
ing, namely, that no two particles can have the sams 
lattice point, that is, no two particles can have the 
same momentum in the same direction—and in 
particular, even at the zero of temperature when 
the system has radiated all the energy it can 
radiate, only one pee can have zero momentum 
Or zero ene his 18 the Fermi-Dirao prinoiple 
(Fermi, Rend. Accad. Lincei, 8, 145; 1926; Dirac, 
Proc. Roy Soc., A, 112, 661 ; 1926). Tt must hold for 
the same reason that the similar Pauli principle 
holds for the electrons in an atom, though what thi 
reason may be is a puzzle. One may perhaps 
hazard the guess iE if two molecules or two 
electrons had the same wave-trains, or oscillations 
the same in all but phase, they would no longer be 
the distinct entities of our experience, the disorete- 
nees of motions being thus verv intimately bound 
up with the atomio nature of matter itself. 

This reasoning of course is quite right only for 
structureless particles which alone can be fully 
represented by the oscillation of a scalar such as v; 
it should hold, therefore, for a monatomic gas for all 
phenomena that are not influenced by atomic 
structure, but for the spinning electron there may 
be iwo electrons instead of one per lattice point, as 
in the Stoner atomic scheme. The atatistical 

rinciple is just the same, but the representation 
[sme a little in Anschaultchkeit. 

For a true particle we may now state the principle 
thus: The product of the real space pdb per 
particle and the least momentum space which must 
be assigned to each particle is h°. Tho firat conse- 
quence of thia is that at the zero of temperature the 
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actual momenta of the particles will not be zero, 
but their representative pointa will be close-packed, 
occupying all those points of our lattice which lie 
oloseet to the SV ps ed zero of momentum with one 
cell of volume À particle. Thus, if we have 
N particles ar within V cubic centimetres, 
their momentum space will have the volume NA*|V ; 
and since the shape of this volume will presumably 
be spherical (for N large), we can easily caloulate 
the energy. For if P be the radius of this sphere, 
we have, to find P 

(42/3) P? - NA/V, 
and the kinetic energy of a particle with momentum 
p is p*[2m, Bo that dividing v total energy 


y uf sappy 


by the number of particles 
P 
, hs Avp'dp, we get for the mean energy 


3: 3A 1 
m a oF {0m (ey) 
A striking application of this reeult was made by 
R. H. Fowler (Mon. Not. Roy. Asir. Soc., 87, 114; 
1926 ; see also Eddington: ‘‘ Stars and Atoms,” 
Oxford, 1927, Appendix) to the dense matter of the 
companion of Sirius, showing that even when such 
matter has radiated all the energy it can, and has 
cooled down to the absolute zero, the ‘free’ 
electrons, of which (as regards number and energy) 
it is chiefly composed, have & mean energy oorre- 
sponding to equipartition energies at something 

e 10° de 

Some of the mysteries of matter in its more 
familiar forms can also be illuminated by this 
principle in the most hopeful way. Thus Pauli 
(Zts. f. Phys , 41, 81; 1926) shows that the small 
paramagnetism of metals can be accounted for by 
treating the free electrons as magnetic molecules 
of a gas near the absolute zero. For corresponding 
temperatures are inversely as the masses of the 
particles concerned, so that to the helium molecule 
at 5° abs corresponds electron gas at about 36,000°. 
If then we start filling u uP the lattice points with 
electrons, two go to each point, and these have 
opposite orientations, so that the resultant mag- 
netic moment must be zero, to the first approxima- 
tion. Paul pursues the analysis further and 
derives Curie's law (kT —oonst.) for the suscepti- 
bility and finds absolute values which promise to 
agree well with observation when we know better 
the intrinsic diamagnetism to be assigned to the 
various atoms. 

More recently, Sommerfeld (Naturwiss., 15, 825 ; 
1927) has attacked other hitherto baffling problems 
of electronic phenomena in metals with very 

romising resulta, building on the Drude treatment 
by mean free paths, but using the Fermi-Dirao 
statistics instead of the Maxwell statistics of 
Lorentz. The great stumbling-block of the negli- 

ible contribution of the electrons to the specifle 
Rests is surmounted at the first stride, since the 
degradation or high quantisation of the electronic 
motions gives a value for the specific heat which 


P 


Maron 31, 1928] 


vanishes at 0° abs. (in accordance with Nernst’s 
theorem) and at ordinary temperatures is only of 
the order 2/100, which is quite compatible with 


observation. The formula te the electric and the 
thermal conductivity depend on the mearrfree path 
and cannot yet be satisfactorily cheoked, but in 
their ratio, the Wiedemann- Franz coefficient, this 


unknown divides out, and the reult, 3 yr 1 


which is the classical formula with the numerical 
factor =3/3 instead of 2, agrees exactly with the 
observed mean for the various metals. This, how- 
ever, is not quite so conclusive as it sounds, since 
even the seven best metals differ among themselves 
by 8 percent. Still more convincing are the results 
for thermoelectric phenomens, which all come out 
of the right order, where the classical theory is 


Wrong by very large factors on any. reasonable 


em tio 
oul be noted that Sommerfeld introduceg 
no arbitras uantities at all, and the only quantity 
which varies from metal to metal is the 


er of electrons per cubio oentimetre, which he 
pute equal to the known number of atoms. One 
interesting result of this procedure is that the 
contact potentials come out, for the most part, 
correct in magnitude but wrong in sign. In other 
words, an electron would escape from ita fellow 
eloctrons alone at the given density with a positive 
energy equal to the work that must be done to get it 
out from an actual metal con the same 
number of positive atoms with the electrons. 
Thus, with an obvious notation, 


W.-W,- We or Wa -29W,. 


This at onoe an analogy with the 
familiar theorem that the potential en is minus 
twice the kinetic en or particles o the 
inverse square law mmerfeld, ‘‘ Atombau," 
Appendix). For the TEETE if this word can 
be used at all) of the electrons which cause them 
to obey this new statistics seem to have nothing to 
do with their ordinary electrostatic repulsions, go 
that W, calculated by the statistica will presumably 
correspond to kmetic energy, and Wa to potential 


energy. 

There can be no doubt that this paper of Sommer- 
feld’s forms the first1 step in the true theory of 
metallic conduction, and that the prepo pondenidng | ai 
factor in these phenomens depends on this statisti 
behaviour of the electrons without regard even to 
the structure of the metallic crystals. The next 
step, as Sommerfeld remarks, will be to improve 
on the assumption of a constant mean free path 
and to discover how this qay depends on the 
velocity of the electrons and on the temperature. 


Let us now return to the question of the different 
possible statistical principles and trace out the 
connexion between them. All statistical problems 


can be regarded as E e the number of 
ways & number of objecta can be put into a number 


dir l nok Tolto Nr to Lindemann, who some ME suggested 
that the electrons form rigxi latiioe among i 


IE A. Lindemann, Pk. * Mer. 
ihe momentum ‘space, not the real 
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of boxes with different labels under various rules. 
For gases the objecta have until now been molecules 
and the boxes cells of phase space. Classically, the 
wol Ress en eae the intrinsic proba- 
bility of & molecule being in one of these cells is the 
same for any cell, and finally the cells are made 
infinitely small. In the classical quantum theory 
of Nernst and many other workers, the only differ- 
ence is that the ce are not a S smell 
but have the finite size A? ; they still are regions of 
equal size and of equal probability. But for both 
the new statistical principles the point of view is 
entirely different ; we consider, not into ‘which oell 
we put & particle, but how many particles a oell 
contains. On the Fermi anA each cell may 
contain one particle, but not more, and it is further 
assumed that to contain one particle and to contain 
no particle are equally probable states for a given 
cell. In terms al objecta and boxes, it is the cells 
that are now the objects, and there are only two 
boxes, which have equal chanoes of receiving & 
given object (5. e. cell), one labelled * no particle’. 
and the other ‘ one partiole.’ 

As we have seen, there seems to be some sort of 
intelligible reason for this principle, but the Bose- 


Einstein principle is thoroughly baffling? as to 
reasons, though enough to expreas. It runs: 

It is equally le that a cell will contain any 
monbe if . Or, with the cells still as 
objects, the boxes of equal probability are labelled 
0 , 1 particle, 2 ,andsoon. Jordan 


( adurwias., 15, 630 ; 1927)? illustrates the applica- 
tion of the three princ pu to the simple case of two 


particles and two cells by this diagram (Fig. 2). 


PERS EEH E 


CLASSICAL BOSE EINSTEIN FERMLOIRAC 
Fig. 2. 


In the classical quantum theory we can suppose 
the particles named a and b. en the 
menta with both in the first cell and with both in 
the second cell will have one complexion each and 
will be equally probable, while the arrangement 
with one in each cell will have two complexions and 
will therefore be twice as probable. the Bose 
i xe on the contrary, the particles have lost 
idual distinction and can be represented 
by mere dota. The ent with one particle 
in each cell has then only one complerion and has 


x however, & short and most by Brilloun 
pes 194, 680; 1027), im what be shows tant th tho Bose 
tore d im thre aro airea In 
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the intrinsic probability is settled, the steady state 
of maximum probability can be found by the 
familiar thous. 

We have seen that the Fermi principle can be 
used for electrons not attached to pegs atoms, 
and Fermi in his original paper (l.c.) showed that 
it gave what is probably the true equation of state 
for & monatomic at low temperatures, while 
Einstein's application of Bose’s statistics to gases 
led to curious results not confirmed by experiment. 


It seems, therefore, that Bose’s original application 
of his statistical principle to quanta is the only 
igsible one. Why quanta indistinguishable 
m every respect should be capable of coexisting 
when eleotrons are not is by no means obvious. 
Quanta seem to be much more indifferent to each 
other'a existence than material particles, which 
DTE has something to do vith hls own in- 
ifference to life, or rather their readiness to undergo 
metempsychosis. 


Obituary. 


Dr. F. Rasonia. 


R. FRIEDRICH RASCHIG, whose numerous 
scientific investigations in the domain of 
chemical technology covered a remarkably wide 
range and whose interests were not restricted to 
purely technical problems but were devoted to 
publio welfare, passed away on Feb. 4 at the com- 
paratively early of sixty-four years. 

We are indebted to the Chemiker-Zeiiung for some 
pointe in Dr. Raschig’s lfe. Born on June 8, 1803, 
at Brandenburg, Raschig’s interest in soientiflo work 
was awakened while still at the Healgymnasium, 
where he came under the influence of Prof. Maller, 
director of the Zeitschrift fur physikalischen und 
chemischen Unterricht. ter studying at the Uni- 
versities of Berlin and Heidelberg, he became assist- 
ant in the University chemical laboratories in Berlin 
and was afterwards appointed chemist to the 
Badische Anilin und & Fabrik. During this 
period many publications, dealing chiefly with 
compounds of nitrogen and sulphur, appeared under 
his name. In 1891 he started a factory for the 
manufacture of phenol, but soon afterwards he re- 
sumed his studies of the reactions involved in the 
lead-chamber process for the production of sulphuric 
acid. The lengthy controversies aroused by this 
work no doubt did much to stimulate further 
research in this important field. He also devoted 
much attention to the reactions of sulphurous 
anhydride and the sulphites 

Dr. Raschig discovered a technical method of 
preparing hydroxylamine, and his investigation of 
chloramine led to his well-known process for the 
manufacture of hydrazine, a compound of consider- 
able interest, which had previously been discovered 
by Curtius, whose death ooou only a few days 

r that of Raschig. The latter also elaborated 
many useful volumetric methods of analysis and was 
an authority on the manufacture of synthetic phenol 
and the distillation of coal-tar. Dr. Raschig took 
an active part in municipal and political life, and in 
1924 waa elected & member of the Reichstag. 





THE issue of the Physikalische Zeischrift for 
Deo. 16 contains a photograph and a short account 
of the life and work of the late Prof. A. Gockel, of 
Freiberge, Switzerland. Gockel was born in Nov- 
ember 1860 at Stockach in Baden, where his father 
was a secretary in the Post Office After attending 
the Gymnasium af Constance he was in turn a 
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student at the Universities of Freiburg in Baden, 
Wurtzburg, Carlsruhe, and Heidelberg He gradu- 
ated in 1885 and held teaching poste in secondary 
schools for ten years In 1895 he became assistant 
to Prof. Kowalsky at the University of Freiberge, 
Switzerland, and in 1901 was appointed lecturer, 
two years later extra professor, wi 1910 ordinary 
professor of coamical phymcs. In 1921-22 he acted 
as Rector of the University. He died on Mar. 4 
of last year. He married in 1902 the daughter of 
his colleague Baumhauer, professor of mineralogy. 
The whole of his scientific publications deal with 
atmospherio phenomena such as thunderstorms, 
radiation, and electromagnetic waves, and his work 
carried him to the shores of the Mediterranean and 
into the Sahara. His papers are characterised by 
the oarefulness of their deductions. 





WE regret to announce the following deaths : 


Prof. W. Steadman Aldis, formerly profeasor of 
mathematics and principal of the Coll of Science, 
Newcastle-on-Tyne, and later of Auckland College, 
New Zealand, on Mar. 7, aged eighty-nine years. 

Mr. W. B. Croft, who taught mathematics at 
Winchester College for many years, and was widely 
known for his interest in eerly work on radio- 
telegraphy and in optics, on Mar. 23, aged seventy- 
BIX years. 

Prof. W. W. H. Gee, formerly profeesor of pure 
and applied physics at the College of Technology, 
Manchester, and author of papers and text-boo 
on physics and electro-chemistry, on Mar. 3, aged 
seventy years 

Dr. F. 8. Luther, emeritus president and formerly 
professor of mathematics of Trmity College, Con- 
necticut, on Jan. 4, aged seventy-seven years. 

Mr. E. W. Maunder, for many years Superintendent 
of the Solar Department of the Royal Obeervatory, 
Greenwich, on Mar. 21, aged seventy-six years. ^ 

Dr. Richard Pribram, emeritus profeasor of chem- 
istry in the University of Prague, whose work on the 
optical rotation of organic substances and un the 
relationship between physical properties and chemical 
constitution 18 well known, aged eighty years. 

Prof. Herbert M. Richards. professor of botany in 
Barnard College, Columbia University, and scientific 
director of n. New York Botanical Garden, on 
Jan. 9, aged fifty-six yeara. 

Mr. A. Bhoolbred, author of “The Flora of 
Chepetow ” (1920). a well-known local botanist and 
hortioulturist. on Jan. 25, aged seventy-five years. 

Prof. Eilhard Wiedemann, well own for his 
writings on the history of pone and formerly pro- 
fessor at the University oi Erlangen, at the age of 
seventy-six years. 
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News and Views. 


Sunpay next, April 1, is the three hundred and 
fiftieth anniversary of the birth of William Harvey, of 
imperishable memory, physician and student, prophet 
of a new world of knowledge through his demonstra- 
tion of the mechaniam of pulsation of the heart in 
man and animals. Of yeoman parentage, born at 
Folkestone, Harvey died at Lambeth on June 8, 1657. 
He was buried at Hempstead, in Essex. Let us 
not forget, aleo, that the present year marks the 
three hundredth anniversary of the issue of Harvey’s 
immortal work, * Exercitatio anatomica de motu 
cordis et sanguinis in animahbus," published at 
Frankfort in 1028. It was a small quarto, in Latin, 
of seventy-two pages, and from the press of William 
Fitzer, of Frankfort. Previously, Harvey had, in 
his Lumleian lectures, delivered before the Royal 

, College of Physicians, London, in the spring of 1616, 
"explained his discovery of the circulation of the 
b But his views met with such mixed reception 
that. he was deterred from publishing any treatise 
on the subject until much later. In this connexion 
Aubrey tells us that he had heard Harvey say '' that 
he fell mightily in his practice ; ’twas believed by the 
vulgar that he was crack-brained and all the physitians 
were against him." In the year 1648 another edition 
in Latin, of 215 pages, appeared at Rotterdam. 
Afterwards, spreading the wonderful news still 
farther, came a book of 128 pages in small octavo— 
“The anatomical exercises of William Harvey con- 
cerning the motion of the heart and blood, with the 
preface of Zachariah Wood, physician of Roterdam. 
To which is added Dr. James De Back, his discourse 
of the heart, physician in ordinary to the town of 
Roterdam. . London, 1658"; and the tide of issue 
rose until all civilised centres and all the teachers 
knew what had happened. So began, after long 
delay, man’s intimate acquaintance with himself. 

THE teroentenary of the birth of Harvey, alumnus 
of Caras College, Cambridge, and the University of 
Padua, was celebrated in London fifty years ago by 
the Royal College of Physicians at a banquet given 
in their own apartments in Pall Mall. There it was 
that Huxley, in & remarkable speech, full of tender 
sympathy and enthusiasm, referred to Harvey’s book 
as “that little easay of fifty pages which no physi- 
ologist of the present day can read without wonder 
and delight." Our readers will find an account of 
the proceedings in NATURE of June 6, 1878. It may 
here be mentioned, also, that a statue of the great 
physician, executed by Mr. Albert Brüoe Joy, was 
unveiled at. Folkestone and dedicated to the town by 
Prof. (afterwards Sir Richard) Owen, on Aug. 6, 
1881. There is a famous portrait of Harvey in the 
possession of the Royal College of Physicians, by 
Cornelius Jonson van Ceulen; a copy of this hangs 
in the apartments of the Royal College of Surgeons. 
The Royal Society also has a portrait, after De Reyn. 
The National Portrait Gallery has a portrait by an 
unknown peinter. 


Ix Great Britain and in the United States, number- 
less friends and admirers of Major-General A. W. Greely, 
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arctic explorer, join in congratulations on the oele- 
bration of his eighty-fourth birthday, which occurred 
on Tueeday last, Mar. 27. Born at Newburyport, 
Mas., he waa educated there at a high school. In 
early youth Greely enlisted as a volunteer private 
soldier, serving m the Civil War, 1861-65; afterwards 
he joined the regular army and was appointed to the 
signal branch. Following prolonged work of dis- 
tinction, he succeeded General W. B. Hazen in 1887 as 
chief mgnal officer, with the rank of brigadier-general. 
Under Greely’s supervision an enormous amount of 
telegraphic installation was carried out in Alaska in 
1900-1904. General Greely is the author of many 
technical and popular works in geographical science, 
meteorology, and chmatology. 


Bo far back as 1881, Lieut. Greely, as he then was, 
took command of an Arctic expedition organised to 
meet the plan of establishing circumpolar stations m 
accordance with recommendations adopted at the 
International Geographical Congress held at Hamburg 
in 1879. During two years the party, comprising & 
complement of twenty-five, made their headquarters 
at Discovery Harbour, Grinnell Land, crossing thence 
to the Polar Sea and reaching farther north than 
previously recorded. But disaster attended these 
pioneers. The vessels of the third relef expedition, 
which arrived at St. John’s, Newfoundland, on July 
7, 1884, carried only seven survivors of those who had 
long been without succour from the outer world in 
Smith Sound, and had, one by one, succumbed to 
hunger and hardship. All journals and observational 
data had been carefully preserved. The Royal 
Geographical Society recognised Greely’s eminent 
services for science by the award of ite Founder's gold 
medal. The Marquis of Lorne, then president, en- 
trusted the gift at the Society's anniversary meeting 
in 1886 to Mr. Phelps, the United States Munister, 
who emphasised that the story of the heroic effort by 
which the medal had been won would not pass away 
with his generation, nor perish with the memory of 
living witnesses; it would remain on the page of 
history. 

Pror. H. BRERETON Barme selected an experi- 
mental theme for his presidential addreea before the 
Chemioal Society at, its annual general meeting on 
Mar. 22, the title of his discourse being “ Constitution 
of Liquids: some new Experiments.” Determinations 
of the vapour density of liquids which have been 
dried with phosphorus pentoxide for periods varymg 
from two to ten years show quite clearly that the 
process of drying results in an increased molecular 
aggregation; thus the molecular weight of bromine 
rises from 160 to 242, of benzene from 78 to 126, of 
carbon disulphide from 76 to 187, of methyl aloohol 
from 32 to 90, etc. Believing that the molecular 
aggregation of the bulk of the liquid is even greater 
than that represented by the vapour density, on 
account of fractional distillation, Prof. Baker has also 
developed a modification of Berthelot’s method of 
determining the latent heat of evaporation of & dry 
liquid, whereby the liquid does not come into contact 


508 


with the atmosphere. The latent heat for dry benzene 
per gram was found to be 58 instead of 88, and the 
boiling-point was 94? C., so that by the application 
of Trouton's rule the molecular weight of the dry 
benzene was 136 instead of 78. The view that the 
removal of water from liquide leads to increased 
molecular complexity is thus supported by four classes 
of experimental data, namely, rise of boiling-point, 
change of surface tension, increase of vapour density, 
and increase of latent heat of evaporation. 





Discussing the reason for these manifestations, 
Prof. Baker referred to Sir J. J. Thomson’s hypothesis 
of the variation in the attractive force between the 
constituenta of a molecule, due to the proximity of a 
drop of a liquid with a high specific inductave capacity. 
Smoe ionisat;on favours drop formation, the effect of 
heating such ionisation-producing subetances as lime, 
thorie, or radium bromide in & reactive gaseous mix- 
ture containing traces of water should be to promote 
combination, an assumption which was found to be 
justified when a mixture of hydrogen and nitrous oxide 
was exammed in this way. Further, it should be 
poesible, even in the preeenoe of water but in the 
absence of facilities for ita condensation, to stabilise 
large molecules and to increase the number thereof 
above that corresponding normally with & given tem- 
perature. The application of a potential difference of 
400 volta between platinum plates immersed in ben- 
zene has, indeed, been. found to produce this effect, 
the benzene then boiling at 92° mstead of 79-6°, and 
having & molecular weight two or three times as great 
as the normal value; hexane and carbon disulphide 
behave similarly. Prof. Baker emphasised the pre- 
liminary nature of the experiments which he de- 
scribed, but it is evident that if further work on these 
lines is confirmatory we shall have, for the first time, 
an explanation of the rôle played by water in changes 
of molecular association in liquids. Prof. Baker is 
succeeded in the presidential chair of the Chemical 
Society by Prof. J. F. Thorpe. 


APPROXIMATELY 560,000,000 acres, or 28:9 per oent. 
of the total land surface of 1,903,200,000 acres in 
continental United States, exclusive of Alaska, is 
classed as forest land. It must not be supposed, 
however, that the whole of this area produces timber 
at the present day. The estimate includes vast areas 
which have been so devastated by carelees lumbering 
and by fires that decades must elapse before they are 
likely to produce crops of economic value. This class 
of land inoludes roughly 81,000,000 acres widely 
scattered over the country, particularly in the northern 
and south-eastern States. Of the other 469,000,000 
acres, about 80,000,000 acres is woodland, covered 
with & more or leas open stand of poor growth which 
yields fuel, fancing, and some building material. It 
is not considered that these areas will ever be capable 
of producing saw timber on a commercial soale. The 
productive forest, according to this estimate, .covers 
more than 389,000,000 acres, though this area must 
have been considerably reduced in the last few years. 
When the English first settled in the country, three 
centuries ago, the extent of forest was far greater, 
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especially in the eastern, south-eastern, and central 
Statæ. About 822,000,000 acres were originally 
covered with timber forest, and another 1,000,000 
aore were lightly wooded with juniper, pifion pine, 
mesquite, stunted oak, and other species. 





THESE figures are of interest in connexion with the 
afforestation work now being undertaken in the 
United States. According to a Daily Sotence News 
Bulletin issued by Science Service of Washington, 
the ares of the national foresta was increased 
dumng the past fiscal year by 41,214 acres not. 
With the separation of the Ocala National Forest, 
formerly & division of the Florida National Forest, 
as & distinct unit, there are now 160 national forests 
in the country, situated in 32 States, Alaska and 
Porto Rico. The total net gain in national forest 
area was not so large as in several preceding years, 
due partly to the fact that a considerable acreage 
was transferred by special Acta of Congress to national 
perks. Net reductions in area were shown in Alaska, 
California, Colorado, Nevada, New York, and South 
Dakota. The largest inorease was in Pennsylvania, 
amounting to 65,274 &oree. Washington was second 
with 63,084 acres, and Wyoming third with 42,404 
acres. The figures demonstrate the scale of the taak. 
before the United States if & forest area at all oom- 
mensurate with the requirements and the consumption 
of the people is to be built up. 


' Mr. Francis Ropo has published in the Times of 
Mar. 19 and 20 a brief account of fresh evidence 
bearmg upon the origin of the Tuareg which he has 
obtained on & recent expedition to Air in the Sahara. 
This journey was undertaken with the object of 
investigating the ethnology of these veiled nomads 
for whom in his previous researches, of which the 
resulta were published in 1926, he had suggested the 
possibility of a derivation from the eastern Mediter- 
ranean, and further, that they had moved southward 
to the Air Mountains from a more northerly position 
and assumed their characteristic veil somewhere 
between 600 and 1000 m.c. The evidence now 
brought to bear upon this question is, in part, that of 
rock drawings at Air which have now been examined 
for the first time. The suggested eastern Mediter- 
ranean origin was based upon the identification as 
Tuareg of certain of the Libyans captives in Egyptian 
paintings and of certain Libyan tribes in Egyptian 
records from the Fifth to Nineteenth Dynasties as 
ancestors of the Tuareg on the ground of identity of 
names. One of the diffloulties hitherto felt ın the 
identification, for example, of a Nineteenth Dynasty 
picture of & captured Libyan chief, has been the fact 
that a headdress of ostrich feathers is worn instead 
of the veil. The petroglyphs of Air now show what 
is apparently an identical headdress. Further, the 
association of Tifinagh, the Tuareg script, with the 
petroglyphs, connects them definitely with the Tuareg 
and not with the previous negroid population of Air. 
The inscriptions are almost certainly names and 
petronymios. It follows that so late as the tenth 
century A.D., the Tuareg, then recently come to Air, 
were drawing portraits of themselves similar to those 
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drawn by the Egyptians of the Nineteenth Dynasty 
of the North African peoples west of the Nile. 


Tum electricity scheme for Central England has 
now been published. It is the third scheme which 
the Electricity Commissioners have devised and com- 
municated to the Central Electricity Board. The 
area covered is more than 7000 square miles and has 
& population of five million. It extends from Stoke- 
on-Trent and Mansfeld on the north to Tewkeabury 
and Buckingham on the south, and from Newark and 
Oundle on the east to Shrewsbury and the Welsh 
border on the weet. There are 46 public generating 
stations in the area. These include the large stations 
of the Birmingham Corporation and the stations of 
the Shropshire, Leicestershire, and West Midlands 
Power Companies. The problem of the Electricity 
Board is to consolidate, standardise, and improve these 
networks. In this area the sale of electricity per 
x head of the population last year was about 146 unite. 

that the present rate of growth continues, 
then in 1940 the output will have reached 540 unite 
për head. Of the 46 generating stations in the area, 
9 ate taken as ‘selected’ stations. In order that 
the networks may be most advantageously inter- 
connected by underground cables or overhead wires, 
ib is necessary that the frequency of their supplies 
should be standardised. The standard frequency is 
50, but both the Birmingham Corporation and the 
Shropshire Power Company generate at 25. It has 
been agreed to allow for the present the 25 frequency 
supply to a few generating stations, but when oir- 
cumstances make it desirable, the change over to 
the standard frequency will gradually take place. 
Bir John Snell has stated that from 1925 to 1926 the 
average price of supply in this area was 1-48d. per 
unit, and that in three or four years it would be less 
than a penny. It has to be remembered, however, 
that when large industrial undertakings can be 
supplied direct from the power-stations through high- 
voltage linea, the ordinary house consumer has his 
supply through these lines and in addition through 
machinery which reduces the pressure and through 
low-pressure distributing mams. He may look for- 
ward to getting his electricity at 3d. or 4d. a unit, 
but the industrial consumer may get his at leas than 
id. per unit. 


sas Duca tin aba Hau] aces Ae aa 
in Great Britain mainly in two ways. The first and 
commoner method is to use steam turbines and coal- 
fired boners. The other is done from waste-heat 
stations which employ gas engines worked from blast 
furnaces or from ooke-oven gas. Sometimes also 
steam turbines are worked from waste-heat boilers. 
In a paper read to the Institution of Electrical 
Engineers on Mar. 15, W. T. Townend pointed out the 
advantages of combining the production of electrical 
energy with that of ooal by-products. Waste-heat 
stations are now fairly common on the north-east 
coast and in the midland mining centre of England. 
The Electricity Act of 1926 will have & far-reaching 
influence on the prosperity of the country, as it will 


doubtileas lead to cheaper electricity and to a greater 
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use of the coalfields. There is a possibility of reducing 
unemployment by encouraging the mining industry 
to co-operate not only in the supply of fuels but also 
in that of surplus electrical energy. It has been sug- 
gested that if a large increase be made in the quantity 
of by-products, the world’s marketa will become 
saturated and the selling-price would be reduced. 
If, however, the public be convinced that electricity 
provides the cheapest and cleanest mode of cooking, 
there is little doubt that ita use would become almost. 
universal. This would save household coal, but hot 
water would still be required. This could be generated 
by any well-known type of alow - combustion stove 
capeble of burning coke. Mr. Townend gave other 
considerations to show that the disposal of coke in 
the future need not present great difficulties. The 
attitude of the British Government towards the pre- 
treatment of coal is generally supposed to be that if 
the process is a success then private capital will be 
rapidly forthooming for ita development. Mr. Town- 
end thinks it illogical for the coal distillation industry 
not to be given State support, seeing that by the 1026 
Act the State has given guarantees in connexion with 
the capital required for the ‘grid’ mains. In his 
opinion both are for the common good. 

Tum New Zealand Institute publishes a Reference 
Lisi of the Scientific Periodicals in the Libraries of 
New Zealand. The list is compiled by Gilbert Archey, 
the Curator of the Auckland Museum. By oo-opera- 
tion with those in charge of the principal libraries in 
New Zealand, thirty-one in number, the compiler is 
able to state, in regard to each of the periodicals 
indexed, in which libraries the volumes may be found, 
and whether each sèt is complete. We are told that 
certain seta are incomplete, but are not told which are 
the missing volumes or parta. It would not have been 
difficult to add.thia information. The compiler states, 
however, that the libraries are gradually acquiring the 
missing volumes needed to complete their sets. The 
arrangement of the Reference List is in the first place 
geographical by Continents and States in alphabetical 
order. It is only withm each country that the 
references are arranged according to subjecte. It 
would have been much more convenient had the 
various sciences been taken as the primary sub- 
divisions. As the list stands, it wjll be difficult for 
anyone to be sure that he has found all the periodicala 
dealing with & particular subject. As an example: 
An entomologist will find 37 journals devoted to 
entomology distributed under the headings United 
States, Hawaii, New York, Belgium, France, Germany, 
Great Britain, Italy, Russia and Switzerland. But 
without careful scrutiny, he will never be certam that 
he has not overlooked some entomological journals. 
We congratulate the Curator of the Auckland Museum, 
however, on a useful piece of work carefully executed. 


Tue Department of Entomology of the British 
Museum (Natural History) has received from Capt. 
K. J. Hayward, of Villa Ana, Argentina, a fine 
specimen of Megasoma janus, one of the giant horned 
beetles, of which it is believed that only two examples, 
both imperfect, have ever before reached Great 
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Britain. The legs of this insect, when fully extended, 
cover a apace of about six inches from front to rear. 
Acquisitions ın the Department of Geology include 
type-specimens of Carboniferous Corals from York- 
shire, presented by Prof. R. G. 8. Hudson; three 
plaster casts of type-specimens of starfishes from the 
Lower Devonian, near Goslar, presented by the 
Director of the Preussische Geologische Landesanstalt, 
Berlin; type and figured specimens of Ammonites 
from the Gault of Southern England, presented by 
Dr. L F. Spath. The most important recent addition 
to the mineral collection ia & set of very large specimens 
of crystallised spar from the Snailbeach mine near 
Minsterley, Shrewsbury, bequeathed by the late Mr. 
William Oldfield. They were set up in his garden, 
but not having been piled up to form a rockery or 
built mto walls, as 18 often the fata of such specimens, 
the orystals have not been brumed and damaged. 
The eight specimens, with a total weight of just over 
234 owt., consist of slabs measuring up to 5 ft. 6 in. 
by 3 ft. 68 in, These are covered with two-inch cubes 
of galena, together with smaller crystals of xzino- 
blende and copper-pyrites. Only ın exceptional 
cages are specimens of this size raised, for they have 
no metal value. 


AN important development of research in the 
Antarctic regions is announced in the Norges Handels 
og Sjéfaristidende for Feb. 18. Consul Lars Chris- 
tensen has decided to establish a radio and meteoro- 
ogical station on Bouvet Island, with the co-operation 
of the Norwegian Meteorological Institute. This will 
be an important step in the direction of carrying out 
Mr. R. C. Mosaman's plan for supplementing the 
South Orkneys meteorological station (eetablished 
by him on Dr. Bruce's Scotia expedition in 1903 
and taken over by the Argentine Meteorological 
Department) by similar permanent observatories on 
Bouvet Island, the Crozete, and Kerguelen. The 
same paper says that the cruise of the Norwegia 
towards Enderby Land has had to be postponed, as 
the damage the vessel received off Bouvet Island 
cannot be repaired in time for the present Ant- 
arctic summer. The Norwegia found that the Falk- 
land Island seal (Phoca Falkland:ca) still breeds on 
Bouvet Island, though it was practically exter- 
munated in its onginal haunts by the sealers of a 
hundred years ago. 

Wer have recently received from the Section of 
Geodesy of the International Union for Geodesy and 
Geophysics several issues (Nos 8, 10-13) of its organ 
(nominally issued quarterly), the Bulletin Géodésique, 
for the years 1025-1927. They represent a consider- 
able and very useful addition to the literature of 
international interest to workers in the subject. 
They contain papers, mainly prmted in French, on 
theoretical and instrumental questions, reports on 
work executed or projected in she various parts of 
the world, biographical notices and bibliographies, 
and a chronicle of current eventa relating’ to the 
science. Among the principal general topics dealt 
with in the issues named are questions connected 
with an international ellipsoid of reference; the 
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centre of gravity and the moments of inertia of the 
oceans; the mean density of the earth; errors m 
high-precision levelling; and an international ın- 
quiry (with answers to a questionnaire) on the 
trustworthiness of invar wires and tapes. 


Tr annual report of the Smithsonian Institution 
of Washington for the year ending June 30, 1926, 
which has recently been issued, 1s presumably the 
last of the long series of these volumes to bear the 
name of the late Dr. C. D. Waloott. We have already 
referred to the presentation of this report (NATURE, 
April 2, 1827, p. 505) and 1t will be sufficient to direct 
attention to the valuable general appendix, which, as 
usual, accompanies the published report. This 
appendix consists of no less than thirty-one articles, 
some of them reprinta of recent papers and others 
original, among those of general interest we may 
mention the papers by Dr. J. H. Jeana on the new 
outlook in cosmogony, Dr. C. G. Abbot on the influence 
of the sun's rays on plants and animala, M. Lucien’ 
Rudaux on conditions on the moon and the planeta, 
Prof. R. A. Millikan on cosmic rays, Prof. E. Newton 
Harvey on ‘cold’ light, Dr. Arthur D. Little on carbon, 
Dr. John M. Coulter on the history of organic evolu- 
tion, Dr. L. O. Howard on the control of injurious 
insecta by parasites, and obituary notices of the late 
Dr. W. Bateson, by Prof. T. H. Morgan, and of Prof. . 
Kamerlingh Onnes, by Dr. F. A. Freeth, the latter 
bemg reprinted from NATURE. 


Tue Ministry of Agriculture and Fisheries has just 
published a small volume on “ Poisonous Planta of 
the Farm,” by H. C. Long (Miscellaneous. Publica- 
tions, No. 57, London: H.M. Stationery Office. 
2s. net). Though the number of, wild planta which 
are seriously poisonous is perhaps small compared 
with the total number of species included in the 
British flora, yet there are many of very common 
occurrence which may occasionally cause serious 
losses to farm stock, and also illness and death to 
human beings, particularly children. In cases where 
poisonous plants occur in quantity, they may be 
unavoidably harvested, and later grven to stock, or 
they may be eaten in the green state in the open fielde 
or along the hedgerows. There are also numerous 
cultivated plants and trees which are poisonous and 
often responsible for trouble with live stock Some- 
times the effect is merely irritant, sometimes it is 
poisonous. Mr. Long deals with a large number of 
species, and the toxicology of each 1s discussed in a 
aimple way. The book is written in non-technical 
language, is well illustrated by many full-page 
illustrations, and should be widely welcomed by 
farmers and those engaged in agricultural instruction. 


Tue estimates for Civil Services (Class IV., Educa- 
tion, Science, and Art) for the year ending Mar. 31, 
1929, include the sum of £225,085 for scientific in- 
vestigation, ete., and £1,579,400 for Universities and 
Colleges, Great Britain, and Intermediate Education, 
Wales. ~ 


A very large earthquake was recorded at Kew 
Observatory on Mar. 22 at 4 hr. 20 min. 17 sec. 








^ 
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G.M.T. The epicentre -is estimiated to have been 
5780 miles away, and was probably near the Pacific 
Coast of Mexico. This disturbance was the most 
violent shock which has been recorded at Kew smoe 
the great Chinese earthquake of May 22 of last year. 


Tau last meeting of the one hundred and twenty- 
sixth peasion of the Royal Philosophical Society of 
Gleagow was held on Mar. 21. Prof. Graham Kerr, 
in vacating the president’s chair which he had 
oocupied for three years, reviewed the work of the 
seemion, and intimated that as great interest in the 
Society had been shown by women by reading papers 
and by attending the meetings, it had been agreed 
that their interest should be recognised by welooming 
women to full membership. The following officers 
were then elected : President, Mr. George A. Mitchell ; 
Vioe-Presidents, Prof. Peter Bennett and Dr. Henry 
L. G. Leask; Hon. Treasurer, Bir Jobn Mann; Hon. 
Librarian, Dr. James Knight; Hon. Secretory, Dr. 
Charles R. Gibson ; Hon. Auditors, Mr. Alex. Murdooh 
and Mr. David A. Richmond; Acting Seoretary, Dr. 
James M. Macaulay. 

À the annual general meeting of the Ray Society, 
held on Mar. 22, the following officers were re-elected : 
President, Prof. W. C. McIntosh; Treasurer, Sir 
Sidney F. Harmer; Seoreiary, Dr. W. T. Calman. 
Mr. J. Spedan Lewis was elected a vice-president, and 
Mr. D. J. Soourfleld and Mr. A. W. Sheppard were 
elected new members of council. It wag announced 
that the first volume of Dr. T. A. Stephenson’s 
“ Monograph of the British See-Anemonee " would 
shortly be issued to subscribers for 1927. The year 
1927 being the tercentenary of the birth of John Ray, 
the Council has accepted the offer of Dr. R. T. 
Gunther to prepare, as a commemorative volume, 4 
series of unpublished letters of Ray which are pre- 
served in the Bodleian Library and in the British 
Museum. This volume is in the pres and, together 
with the third and final volume of Messrs. Soar and 
Williamson’s “ British Hydracarina,” will form the 
issue for 1928. 


*AT the annual general meeting of the Institute of 
Chemigtry, held on Mar. 1, the Meldola Medal for 1927 
was presented to Dr. J. H. Quastel, fellow of Trinity 
College, Cambridge. In making the presentation, 
Mr. E. R. Bolton, vice-preaident of the Institute, said 
that Dr. Quastel has advanced the knowledge of 
reduction—oxidation systems following on the pioneer 
work which resulted in the discovery of glutathione by 
Bir Frederick Gowland Hopkins, and has introduced 
new methods into the study of living cells.as repre- 
sented by bacteria. He has also thrown some light, 
for the first time, on the mechanism of the activation 
of molecules by & living organism. It will be recalled 
that the Meldola Medal is presented by the Society of 
Maoogbsens in commemoration of Prof. Raphael 
Meldola, president of the Institute of Chemistry 
(1912-15) and of the Society of Maccabwens (1911-15), 
and is awarded for Meritorious work in ii 
during the year. 

THa ninety-sixth annual meeting of the British 
Medical Association will be held at Cardiff on July 
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20—28, under the presidency of Sir Ewen Maclean, 
who will deliver his address on the evening of July 24. 
The annual exhibition of surgical appliances, foods, 
drugs; and books will be open on July 23-27. A 
pathological museum is also being arranged by Drs. 
J. B. Duguid and J. Mille, Department of Pathology 
and Bacteriology, Welsh National School of Medicine, 
The Parade, Cardiff. The followmg presidents of 
sections are announced in the provisional programme : 
Bir Thomas Lewis (Medicine), Prof. A. W. Sheen 
(Surgery), Dr. T. Watts Eden (Obsteirios and Gynaoco- 
logy), Prof. E. H. Kettle (Pathology and Bacteriology), 
Dr. E. Goodall (Mental Diseases and Neurology), Sir 
John Lynn-Thomas (Orthopaedics), Dr. A. Howell 
(Diseases of Ohildren), Mr. F. P. 8. Creaswell (OpAthal- 
mology), Dr. D. R. Paterson (Laryngology and Otology), 
Dr. H. M. Davies (T'uberculos:s) Dr. O. L. Rhys 
(Radiology and Physio-Therapeutics), Dr. E. C. Williams 
(Preventive Medicines), Mr. R. M. F. Picken (Publio 
Health), Dr. W. E. Thomas (Medical Sociology), Dr 
Philip H. Manson-Bahr (Tropical Medicine), Mr. 
Walter G. Spencer (History of Medéoine), Dr. W. 
Langdon Brown (Therapeutics and Pharmacology), 
Bir Robert Bolam (Dermatology). The honorary local 
general gearetary for the meeting is Dr. G. I. Strachan, 
20 Windsor Place, Cardiff. 


Tum Ministry of Health has published the Seventh 
Report of the Advisory Committee on the Welfare 
of the Blind, 1926-27. The returns show that there 
were 46,822 blind persons in England and Wales m 
1927. Much information is given on the education 
and employment of the blind, their distribution in 
administrative districts and by age periods, their 
earnings, granta for their welfare, eto. 


Bulletin No. 59 (1927) of the National Research 
Council, Washington, contains in five papers the report 
of & committee on chemilmminescence. The facts 
and theories of this extensive subject are conveni- 
ently summarised in the report, and are discuased 
from various points of view ranging from the purely 
physical to the biological. ‘The members of the com- 
mittee and authors of the papers are E. Q. Adams, 
A. D. Garrison, A. H. Pfund, and H. S. Taylor, under 


- the chairmanship of E. N. Harvey. 


The new volume of Ergebnisse der exakten Natur- 
wissenschaften (No. 6),{pubhshed by Julius Springer, 
Berlin (prioe 24 gold aa contains articles on the 
structure and development of stars, by Prof. Vogt; 
on the sources of stellar energy, by Prof. Freundlich ; 
on photometry, by Prof. Brodhun ; on ferromagnetism , 
by Dr. Steinhaus; on the optical determination of 
the beeta of dissociation of gases, by Dr. Sponer; on 
adgorption, by Dr. Cassel; on the equation of state 
for solids, by Dr. Braunbeck; on the theory of 
strong electrolytes, by Dr. Orthmann; on active 
hydrogen, by Dr. Boenhoffer; on the element rhenium, 
by Drs. I. Tacke and W.Noddack; and on photographic 
methods of measurement; by Mr. "P. Seliger. Most 
of the.sections have a bibliography of other literature 
dealing with the same subject, and the volume includes 
in addition the mdex for the present and five preced- 
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A CATALOGUE of nearly 400 second-hand works, 
mainly on natural history subjecta, but some on 
historical medicine and on mechanical arta, has just 
been circulated by Mr. J. H. Knowles, 92 Solon Road, 
8.W.2. È 


"Tus industrial uses of sand are numerous and 
varied. Those interested will welcome a new edition 
of the trade catalogue of sands, which include certain 
clays, flint, and other non-metallic minerals, issued by 
Mr. A. L. Curtis and obtainable from him (price Is.) at 
Westmoor Laboratory, Chatteris. 


AX important catalogue of some 1500 works relating 
to Australia, Tasmania, New Zealand, and the Islands 
of the Pacific Ocean haa been received from Mesers. 
Francis Edwards, Ltd., 83 High Street, Marylebone, 
W.1. Included are many rare volumes, and a series 
of original water-colour drawings of Sydney and its 
Harbour, by Conrad Martens. R 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—Two junior 
assistants under the Safety in Mines Research Board, 
for research, respectively, in connexion with colliery 
wire ropes research, and on materials and structures 
used for the support of underground workings—The 
Under Secretary for Mines, Establishment Branch, 
Mines Department, Dean Stanley Street, 8.W.1 
(April 7). A temporary demonstrator in pharmacy, 
and an assistant lecturer in preparing, combing, and 
spinning, and yarn manufacture, at the Bradford 
Technical Oollege—The Director of Education, Town 
Hall, Bradford (April 11). A secretary to the Institu- 
tion of Municipal and County Engineers — The 


Secretary, Institution of Municipal and County 
Engineers, 92 Victoria Street, §.W.1 (April 11). A 
professor of anatomy in the University of Lucknow— 
The Registrar, The University, Lucknow, India (April 
28).. A profeesor of engineering in the University 
College of South Wales and Monmouthshire—The 
Registrar, University College, Cardiff (April 28). 
A lecturer in geography at Birkbeck College—The 
Secretary, Birkbeck College, Breams Buildings, Fetter 
Lane, E.C.4 (May 1).. A senior lecturer in zoology in 
the University of the Witwatersrand, Johannesburg— 
The Secretary, Office of the High Commissioner for 
the Union of South Africa, Trafalgar Square, W.O.2 
(May 4). A lecturer in mathematics at Armstrong 
College—The Registrar, Armstrong College, Newcastle- 
upon-Tyne (May 5). A senior entomologist for 
noxious weeds investigation, a senior entomologist 
for noxious insects investigation, and & senior ento- 
mologist at Canberra for advice and technioal assist- 
anoe in various branches of investigation and to take 
charge of the museum. Each post under the Ento- 
mological Section of the Australian Counoil of 
Scientific and Industrial Research—F. L. MoDougall, 
Esq., Australia House, Strand, W.C.2 (May 81). A 
professor of therapeutics, pharmacology, and materia 
medica, at University College, Galway—The Secretary, 
University College, Galway (June 15) A research 
chemist for work in connexion with fastnegs testa for 
dyed materials—The Secretary, Colour Supervisory 
Committee, British Research Association for the 
Woollen and Worsted Industries, Torridon, Headingly, 
Leeds. A lecturer in estate t subjecte at 
the Royal Agricultural College, Cirencester — The 
Principal. 


Our Astronomical Column. 


Cowmrs.—M. Giaoobini, who is already known as 
the discoverer of twelve oomete, including two short- 
period ones, but whose name has not appeared in 
the list of discoverers since 1907, reporte a new comet 
of the eleventh magnitude, the position of which on 
Mar. 17, at 22 h. 14 m. U.T., was R.A. 5 h. 50 m.; 
N. Decl. 14? 85’; rapid motion southward. It would 
epee that the discovery was made by pho hy, 
and that the image was not noticed for some : 
It is to be feared that there may be some difficu | 
in locating the object, without more definite know. 


us of ite motion. 

e following is the latest position to hand of 
Reinmuth's Comet (1928a), e at Babelsberg by 
G. Struve : 

Mar. 19 d. 22 h. 19 m. 24 s. U.T., R.A. (1928-0) 
9 h. 18 m. 28-60 s., N. Decl. 28° nd 5:5". " 

Prof. A. O. Vu rip: cn e possible identity 
of this comet with that of Taylor (1916 I). There 
are considerable difficulties in acoepting this, but it 
must be remembered that Taylor's camet divided 
into two portions, like that of Biela. This brings a 
measure of unogrtainty into the forecasts of ita 
motion. Mr. F. R. Cripps found next October as 
the probable date of perihelion of Taylors comet 
(B.A.A. Handbook, 1928). : 


OsarLLATIONB IN THE PaHRIOD oF Bara Lyga.— 
Miss M. A. Blagg contributed pepers on this star to 
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the Mon. Not. Roy. Ast. Soc., volg. 84 and 85 eig 
and 1925). These announced the detection of a long- 
period fluctuation in the time of minimum, ing more 
than nine years to complete ite cycle. She contributes 


a further paper on the subject to the January number 
of M Notices, in which she utilises additional 
material derived from observations by Rev. J. G. 


Hagen, Mr. E. F. Sawyer, and several members of the 
Variable Star Section of the B.A.A. The result 
confirms her previous conclusions, with slight altera- 
tions in the numerical values. Her fórmula for 
penal minimum is 2898590-57 + 12-008006 Æ + 

G 8914 E*, On this is superposed a B wave 
given by 2407186-12+ 6-584 W + 0-00000308 E*. Tt, 
will be noticed that the period of this wave is nearly, 
but not exactly, half that of ke apum Ive and. ee 
both periods are increasing, as shown by the terms in AP. 

TAifasion is made in the paper to a research Pe 
'Teherny in Ast. Nach. of fers in which he finds 
by theory a fluctuation of 9-648 days, which is 
within 8 days of Miss Blagg's period. His ion 
is that rotation is not quite chronous with revolu- 
Dn Mida Deoque B gradual’ change: ti AO poe. 
sentment at minimum. The research is a hopeful 
one for finding out more about the exact circumstances 
of this interesting star. Now that the phanomenon 
is known, observations can be made more systematic 
than before. They were sometimes missing at oritioal 
stages. 
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Research Items. 


EXCAVATIONS AT THE HIPPODROME, CONSTANTI- 
NOPLE.—Mr. S. Casson in Discovery for March surveys 
the progress which hes been made in the exoavation 
of the Hippodrome at Constantinople in the two 
seasons since work was first begun. His task was 
complicated by the fact that the dimensions of the 
building were entirely unknown, and estimates b 
experts of ita extent varied by hundreds of feet. All 
that was left visible were the three monuments down 
the centre, one of them the bronze serpent column 
which celebrated the Greek victory over the Persians 
at Platæa in 470 B.C, and was brought from Delphi 
by Constantine. It 1: interesting to note that an 
examination of these three monuments, of which two, 
the Column of Constantine Porphyrogenitus and the 
Serpent Column proved to have n used as foun- 
tains, revealed that the spina or dividing wall. which, 
ıt had been held. must run down the centre of the 
Hippodrome and upon which the monuments were 
supposed to stand, had no existence. In the Sphen- 
done, the substructure at the end of the building, 
which was originally used for storing apparatus and 
animals for the games, were found twenty-five 
chambers, each opening out of a wide corridor which 
ran the length of the building. "These in later and 
more troubled time were converted into cisterns for 
storing the water-aupply, a purpose for which part 
is still used. The excavations here made ıb possible 
to determine the width of the building as 117-5 
metres. Trial excavations to determine the length, 
brought to light e bwiding which is probably the 
Baths of Zeuxippoe. The total length was found to 
be 480 metres. A Turkish wall composed almost 
entirely of marble fragments from the Hippodrome 
furnished material from which it has been possible 
to reconstruct a general idea of what the Hippodrome 
looked like. 


Mux PasTEURISATION AND THE TUBEROLE 
BacruLus.—Blany investigations have been made on 
the thermal death point of the tubercle bacillus in 
milk, but owing to the difficulty of obtaining satis- 
factory samples of naturally infected milk, a large 
proportion of the experimente have been carried out 
with artificially infected milk. Mr. L. J. Meanwell 
has recently conducted a research into the effect of 
pasteurization in destroying the tubercle bacillus in 
naturally infected milk. It was found that a tem- 
perature of 02-8? C. (146? F.) acting for 30 minutes 
does not invariably kill the tubercle bacillus, though 
in most cases it is effective (Jour. Hyg., vol. 26, p. 392 ; 
1927). The temperature and time are those com- 
monly employed in pasteurisation, but the apparatus 
used consisted of a vessel containi only about 
1000 c.c. of milk, heated ın a water-bath, and we still 
seem to lack experimental information of the efficiency 
of a commercial pasteurising plant for destroying the 
tuberele bacillus in naturally infected milk. 


Wesr ArRICAN Myrniarpopa.—Ralph V. Chamberlin 
has described the Chilopoda and Pippa collected 
b the Amerioan Museum of Natural History Congo 

xpedition (Bull. Am. Mus. Nat. Hisi., 87, pp. 177-249 ; 
1827). The weet African Diplopod fauna is rich and 
varied and largely a distinct and peculiar one. As 
was to be expected, it proves to have little in common 
with the north African fauna, and it is also now certain 
that it has little similarity to the fauna of east and 
south Africa. With the exception of five species of 
widespread chilopods, no species are common to east 
and west Africa, and many of the west African genera 
are likewise peculiar, such as all those constituting 
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the family Prepodeemidm as well as many other 
polydesmoids and certain spirostreptoids. Note- 
worthy is the apparently complete lack in the west 
Afncan fauna of any representatives of the Oniseo- 
morphs, members of which are common in south 
Africa as well as in Asia and Australia. 


HYBRID8 BETWEEN Species or Unio.—When, two 
ears ago, A. 8. Kennard, A. E. Salisbury, and B. B. 
Woodward published (Proc. Alalac. Soc. Lond., vol. 
18) the first part of their monograph on the “ British 
Post-Phoceng Unionide,” they desembed a form of 
Unio which in their opinion could only be a hybrid 
between Unto pictorum (Linn.) and U. tumidus, 
Retzius. All that was then known was that the 
specimen was British and had been in the possession 
ot the well-known deeler. W. Rich. Since then the 
non-marine portion of the late P. B. Mason's collec- 
tion has passed into the hands of A. 8. Kennard and 
roved to contain a senes of similar Unios coming 
rom Repton Park, pem (Proc. Malac. Soc. 
Lond.. vol. 17), and since Mason was shown to have 
been in correspondence with Ruch, there 18 no doubt 
as to the identity of the locality of the first deacribed 
specimen. The interesting point is that whereas the 
two species are frequently found dwelling together. 
no cage of hybridisation has hitherto been recorded. 
Out of the 89 specimens of Unio from Repton Park, 
31 being normal U pictorum and 25 normal, with 14 
malformed U tumidus, there were 19 hybrids. These 
last, whilst showing individually a mixture of the 
characters of the two parent species, could not be 
sorted out into classes, or analyse into Mendelian 
factors. The authors tabulate the varying com- 
binations of characters in 15 of the examples and figure 
both these and the normal forms very fully on thirteen 
photographie plates, which they were enabled to do 
(in this as in the first part) by aid from the Govern- 
ment Publication Grant administered by the Nae 
Society. In an appendix, H. H. Bloomer describes 
the present condition of the locality. In both parts 
of their monograph the authors make an important 
departure in employing the internal characters of 
the shell mstead of relying. as usually the case with 
other writers, on the extremely variable external form 
for purposes of distinction, whilst at the same time 
streaming the value of the umbonal ridges. 


PRODUCTION or PoLvPLorp PLANTS.—The Solanum 
chimeras of Winkler. produced by crosa-grefting, are 
well known. Some of these gave rise to tetraploid 
forme, but the latter were rare—only three among 
several thousand Mr. C. A. Jorgensen (Jour. of 
Genehos, vol. 19, No. 2) has now found that the 
grafting is unnecessary and that tetraploid and 
occasional triploid shoots will appear when plants 
of various Solanum spegies are simply decapitated 
and allowed to regenerate. He points out the not 
infrequent occurrence of binucleate tissue cells in 
plante and attributes the ori of tetraploid shoote 
to the fusion of the two nuclei in such cells dunng 
mitosis, a process which he calls endo-duplication. 
Haploid Solanum mgrum has also been obtained by 

ilinating it with S. luteum. The sperms from the 
oreign pollen tubes enter the egg cell and there 
disintegrate. while the egg develops parthenogenetic- 
ally. ‘Apparently the number of chromosomes 18 
usually doubled later in the embryo, for 28 diploid 
and 7 haploid plante of S. nigrum were obtained in 
this way, and a single true hybrid with S. luteum. 
The various heteroploid forms obtained are compared 
with each other morphologically, many of the ciffer- 
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= 
ences, e.g., in flower size, leaf-shape, and pollen grains, 
co nding to those already known in polyploid 
Œnotheras and Daturas. Some of the work was 
done in conjunction with Mr M. B. Crane. It 18 
interest: at in the haploid S. nigrum, which 
has 36 chromosomes, these show some pai in 
meiosis, such as occurs in triploid hybrids. This 
suggests that the hexaploid Fi nigrum may have 
arisen as a hybrid between & diploid and a tetra- 
ploid species, which afterwards doubled its chromo- 
somes. 


SHORE Ling TorooRAPHY.—AÀ striking pheno- 
menon on the shores of many of the English lakes 1s 
the line of large boulders ranged along the water's edge 
with a remarkable uniformity of hne. Their position 
has been explamed as that of the heavy part of the 
detritus rolling down the slopes to the lake, which 
stops with the reduction of ient on the beach. 
But in a lecture to the Royal nee hical Society on 
the shore topography of the English lakes on Mar. 12, 
Mr. T. Hay amplified this explanation, which he has 
found untenable in those lakes which have gentle 
slopes around them. A striking example is the 
western side of Ullswater between Glencoin and 
Gowbarrow. The boulders are clearly of glacial 
origin and are the remnants of a moraine of which 
the lighter materials have been carned away by wave 
action. Thus they are the rocky skeleton of a 
vanished strip of hills, and so are regularly arranged 
on the beach Another type of shore lake to which 
Mr. Hay duected attention is marked by rounded 
protuberances of boulder clay projecting into the 
water like delta fronte. They are, however, not 
deltaic 1n origin, but are due to the outting action of 
the waves on stretches of boulder clay that have not 
been subjected to excavation by running water. At 
the mouths of streams, except where deltas grow, the 
coast linea tend to show great landward bites as the 
waves have an easier task in excavation. 


Survey or Br. Krrpa.—Mr. J. Mathieson, who, 
with Mr. A. M. Cockburn, apent five months on Bt. 
Kilda last year while engaged in a survey of the 
island, has received the t compliment of having 
his work ahi ea by the officials of the Ordnance 
Survey, who have published his map of the main 
island and neighbouring islets as & sheet of the 6 ın. 
to I mile map. The sheep shows as an inset the 
village and landing-place on the seale of 1/2500. 
Copies of the map are being distributed with the issue 
of the Scottish Geographical Magazine for Mar. 15. 
which contains an article by Mr Mathieson on the 
group, accompanied by notes on the geology by Mr. 
A. M. Cockbum, the flora by Mr. John Gladstone, and 
the birds by Mr. Seton Gordon. The article 18 illus- 
trated by a very fine series of photographs, those 
showing the magnificent cliffs of the wland being per- 
ticularly impressive. It gives an authoritative account 
of all the objects of interest in the group, and includes 
notes on the inhabitants, who now number 48 in all. 
Though the island 1 often visited during the summer 
season and has been the subject of various investuga- 
tions, ıt has never before been surveyed accurately 
and in detail. It will be a source of general satisfac- 
tion in Scotland that this long-delayed survey has 
now been carried out entirely by unassisted individual 
effort. and yet with a care which has received official 
net Sse and acoeptance. The publication of Mr. 
Mathieson's photographs and description also add 
greatly to the value and interest of the map. 


Georoav or Barrish Gutana.—A valuable con- 
tribution to our knowledge of the country north and 
south of the famous Kaieteur Fells has bean made by 
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Smith Bracewell in his ‘‘ Re 
Geological Survey of the Potaro-Ireng District of 
British Guiana" (B G. Combined Court, No. 21/1927). 
The falls have a vertical drop of 740 feet at the head 
of a sixteen-mile gorge cut in the great scarp of the 
Kaieteur Sedimentary Series The latter consists of 
shale, conglomerate, and sandstone, and lithological! 

the series can be matched with similar Brazilian boda 





rt on the Prelimmary 


ranging in age from Devonian to Trassie. In the 
absence of foasils no closer comparison 18 possible. 
The remarkable association of diamond - bearmg 
alluvium with the edge of the auggests that the 
diamonds are beber denved from the Kaeteur 
conglomerate The whole region of the plateau ıs 
myected with thick silla and dykes of gabbros, 
norites, and dolerites which reeemble the post-Tmassica 
intrusions of Brazil. It has been thought that these 
m&y have been in some way responsible for the 
diamonds, but the associations of the latter do not 
support this view. "They do, however, seem to have 
contributed to the gold resources of the district, for 
auriferous aplites occur which are specially rich near 
contacts with the later basic rocks. elow the escarp- 
ment the basement rocks, like those of the Brazilian 
shield, include a greet variety of gneisses and schists 
and granites. Highly folded sedimen formations 
peal tie north and south also occur. nomically, 
the study of the country justrfles increased optimism 
ag regards the mineral resources and their suocersful 
exploitation. 


A Work-METER.—Messre. Lowenz and Wilkinson, 
Ltd., of 25 Victona Street, 8.W.1, have sent us a 
pamphlet describing them ' work- meter. This in- 
strument is an electrical recording mechanism which 
registers continuously by means of a ‘time-space’ 
graph the performance of any machine to which it 
i8 connected. The ohart shows at any moment 
whether the machine is working at full output or 


not, while the complete chart enables the uction 
efficiency of the machine to be computed. In this 
way an acourate record can be obtained of the working 


of every machine in the factory, and thus the engineer 
can control the speeds so as to get the maximum 
economy. 


Tee EsrnuaATION OF Frrepame.—The most con- 
venient method for the estimation of flredamp in 
coal mines 18 still the observanoe of the ‘cap’ ich 
it produces on the flame of a safety-lamp. Different 
types of lamp show different heights of cap for the 
same amount of firedamp, and hence it is necessary 
to iue a series of pictorial reproductions of the 
flame-capa to be expected with any given type. 
Existing methods of obtaming thege pictures have 
proved unsatisfactory and a new process in described 
in Paper No. 37 of the Safety in Mines Research 
Board (London:  H.M. Stationery Office). This 
method ıs photographic, the prints finally obtained 
being dyed a deep blue The paper contains a number 
of reproductions of such photographs. 


Rare Earth MATERIALS AND ELEMENT No. 72.— 
Since zirconium and thorium are closely related to 
element No. 72 (hafnium or celtium) and are fre- 
quently found in rare earth materials, ıt would seam 
probable that element No. 72 should also be present 
in these minerals. W. B. Holton and B. S. Hopkins 
have therefore examined the most soluble fractions of 
fractional crystallisations of materials of the yttrium 
group by X-ray analysis. These fractions contained 
most of the thorium and zirconium, but it was found 
that the concentration of element No. 72 was not 
greater than 1 part in 1000 Various rare earth 
materials, including gadolinite from Norway, were 


: 
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also investigated by photographing their arc spectra, 
but only in one case were indications of the presence 
of hafnram found. , 


i 
Toa &SurARATION OF Om FROM CONDENSATION 


WATER BY ErnEOTROLYS18.—Most of the oil which is 
used for the lubrication of steam pistons and gearing 
is atomised and carried away in the waste steam. 
This causes a milky emulsion, which is very stable, to 
form on the condensed water. Even after stending & 
long time the separation of the oil from the water is 
very umperfect. Were it not for this, it would be 
equal in quality to distilled water, and would be most 
useful for manuf ing purposes as well as for 
feeding the boiler. M o&l oil separators are 
only moderately succesaful, and when the condensed 
water is used for the boiler, appreciable quantities 
of oil pass into it. With hard watet this combines 
with the boiler scale to form a solid mass which settles 
on the walls of the boilers and leads to overheating 
of the plates. In Helios for Jan. 29, Fritz Hoyer 
describes how electrolysis has been succesefully em- 
ployed to purify condensed water. A direct e ic 
current passes thro the water, collecte the oil in 
foamy flakes, destroying the emulsion, and so renders 
filtration poesible. The consumption of energy is 
~about one kilowatt hour for’ five cubic metres of 
water. The apparatus is automatic, no special 
attendance being required. 


PorzoLanas.— Bulletin No. 2 -f the Buildi 
Research Station of the Department of Scientific an 
Industrial Research (London : H.M. Stationery Office) 
deals with the subject of pozzolanas. A pozzolana is 
& substance which is mixed with lime mortar in 
addition to, or in ial subetitution for, sand, in 
order to increase of the morter. To 
achieve this, the pozrolana must be capable of com- 
bining with hydrated lime in the presence of moisture 
to form insoluble compounds which act aa cements. 
The use of such substances was the so-called secret of 
the old Róman builders, and Vitruvius mentions the 
use of voloanic ash for this purpose. Other suitable 
netural materials are trass, a voloanic rock found in 
Germany, and various forms of diatomaceous earth 
(such as kieselguhr) or ‘ celite' as it is termed in the 
United States. Artificial pozzolanas &ro also em- 
ployed, the moreimportant being burntclay, ulated 
slag, certain olinkera, and spent oil shale. e poxzo- 
lana reacts with the lime to form insoluble alicntes 
and aluminates and hence pozxolanic mixtures can set 
under water, and in the absence of carbon dioxide, the 
presence of which is easential for the hardening of 
ordinary mortars. Such mixtures are also more 
resistant to sea water and acid, but the time required 
for effective setting varies enormously according to the 
nature and degree of fineness of the pomolana. 


NrrRoaEN PrxaTION.—Prof. G. Senn, of Basle, has 
published a very useful review of the work on which 
our present knowledge of the assimilation of atmo- 
D nitrogen by lower plants is based (Biol. 

levis, vol. 3, No. 1, 1928, and also in Verh. d. 
Schweiz. N: . Gesell, Ja&hresversammlung 108, 
1927). One merit of the work is that it takes acoount 
of several continental researches not often cited in 
Britush lista of references on the subject. Besides the 
well-known free-living and symbiotic bacteria which 
fix free ni , attention is directed to several species 
of fungi which perform the same function. The 
number of known forms of these nitrogen-fixing fungi 
has been increased by the work of some of Dr. Benn's 
pupils. Some controversial points i the 
energy relations of nitro fixation emerge from this 
paper. From the data of Ternetz and others, nitrogen 
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fixation 1s regarded as a function requiring free 
energy, which can be procured by the respiration of 
large quantities of carbohydrates. Recently, the 
energy relations of nitrogen fixation have been care- 
fully worked out by Dean Burk, and his resulta are 
ublished in & not noted by the present author 
see Jour. Gen. Physiol. vol. 10, No. 4). Burk finds 
that fixation of ni even with liberation of 
eni wil take place if either 
or other substances, the stand free energies of 
which are close to zero, are involved in the formation 
of either nitrates, ammonia, or other compounds. It 
is pointed out that there are two, only two, 
general conditions where nitrogen fixation can require 
energy. These are, first, if ni en reaots with some 
compound hke water with an y high negative 
free eni of formation and where negligible oxida- 
tion of nitrogen takes place; secondly, if the meta- 
bolism of the plant is not carried on at the concentra- 
tions where the process would yield free energy. 


Tum PRESSURES PRODUOCHD BY ÉLEOTBRIO Anos IN 
CrosgpD VERSELS.—À paper (No. 89) by G. Allsop 
and R. V. Wheeler, published by the Safety of Mines 
Research Board (London: H.M. Stationery Office), 
describes the results of experimente on the pressures 
produced by arcing in oloeed veesels during switchmg 
operations. When a disruptive electric discharge 
occurs, & pressure wave or preesure pulse is un- 
doubtedly produced. But as di tive di in 
air at voltages leas than 850 are impossible, it was of 
importance to find out whether the arcs formed when 
b ing the circuit necessarily produced & preasure 
wave. the first set of experimente the enclosure 
had a volume of 10-8 cub. in., the supply voltages 
varied from 220 to 280, and the currente from 12 to 
136 am The mean power expended in the aro 
varied from 0-88 to 5:88 kilowatts, and ite duration 
from 0-4 to 0-86 of ā second. The preasure in pounds 
per square inch increased fairly regularly with tho 
power from about 1 to 12. imenta with a 
voltage of 570 and with alternatmg voltages were 
also made. The results show that with voltages up 
to 250 and currente up to 200 amperes, no preasure 
wave could be detected. With 1850 amperes at 
575 volte, no preesure wave was detected by a mano- 
meter situa sik inches from the aro. &ngerous 
[em are only produced when the arcing is A. 
onged. For example, a j-in. are lasting for half a 
Becond gave rise to & preesure of 140 lb. per square 
inch. It is also clearly shown by the iments 
that when alternating currente are used, the arcing 
effects are much less severe. Dangers from rise of 

regure as the result of arcing are much greater with 
dret than with alternating currents. 


Tum NATURE or Aorrve NrrgogEN.—Further 
information oon ing the nature of active nitrogen 
&nd obtained by & md of the synthesis of ammonia 
from the elements is described B. Lewis in the 
Journal of the American Chemical Sonety for January. 
It can be shown that the formation of ammonia 
from mixtures of unactivated ni and atomic 
hydrogen, activated nitrogen and atomic 
hydrogen, or dotive nitrogen and unactivated hydrogen, 
involves more than two successive and selective 
collisions. With atomic nitrogen and atomic h n 
only two collisions would be required : N«H- ; 

+H,=NH,. The resulta obtained appear to 
show that ammonia is formed only when active 
nitrogen and atomic hydrogen are mixed, and, with 
the assumption that no tri-atomic hydrogen ‘is 
present, it is inferred that active nitrogen contains 
atomic nitrogen. 
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Vitamin B. 


ALTHOUGH our knowledge of the constitution 

and nature of vitamin D is greater than our 
knowledge of the chemical composition of the other 
accessory factors, recent work ests that it will 
not be long before it has advan to a comparable 
atage Progress has been particularly striking in the 
case of vitamin B, and has followed two lines: the 
physiological function of this compound in the animal 
economy has been investigated by a number of 
observers, whilst at the same time much information 
has been obtained as to its chemical nature and 
properties. 

In this connexion the most important recent de- 
velopment w the confirmation of suggestive previous 
researches, which indicated that the substance which 
we call ‘ vitamin B,’ consiste of at least two compounds 
with different chemical properties and different physio- 
logical functions. In this point vitamin B is follwing 
the example set by vitamin A, and although at first 
sight this splitting of a compound of unknown chemi- 
cal constitution mto two similarly unknown bodies may 
seem to hamper further advances. yet the opposite 18 
probably more nearly true, at any rate if we may take 
the differentiation of vitamin D from vitamin. A, fol- 
lowed by the early recognition of the sterol nature of 
the former. as an example of what may be expected to 
occur in the future in the case of vitamin B. 

Our present knowledge indicates that deficiency of 
vitamin B in the diet is associated with human beri- 
beri and pell and avian polyneuritis : the latter 
disease is usually held to be ihe equivalent of human 
beriberi. The association of pellagra with deficiency 
of vitamin B has only recently been conclusively 
demonstrated by Goldberger ancl hig co-workers. How 
a deficiency of the vitamin produces symptoms 18 not 
known, although many suggestions, based on experi- 
mental work, have been made. Recent investigations 
mto its physiology have included both a direct attack 
on the problem and also an examination of ita relation- 
ship to the three chief classes of foodstuffs, the pro- 
teins, fata, and carbohydrates, in the diet. 

J. C. Drummond and G. F. Marnan (Biochem. 
Jour., vol, 20, p. 1229; 1926), after a scrutiny of the 
literature, found that the only definite function attn- 
buted to vitamin B was that of stimulating tissue 
oxidations, based on a decrease in oxidative power of 
the body ın conditions of vitamin deficiency. Ina 
series of experimenta the authors investigated this 
alleged function and definitely demonstrated that 
vitamin B bears no relationship to tissue oxidations. 
Thus muscles obtained from pigeons or rats suffering 
from vitamm B deficiency, decoloriged methylene blue 
under angrobio conditions to the same extent as the 
equivalent muscles from normal birds or animals: 
and the oxygen consumption of pigeon breast muscle 
or liver was the same, whether the tiasue had been 
obtained from normal birds or from those suffering 
from polyneuritis. The oxygen consumption of rats 
kept on & complete diet was compared with that of 
animals kept on a vitamin B deficient diet, and no 
difference between the two was detected until the rats 
m the latter group were almost moribund: for these 
experiments the animals were lightly anesthetised 
with amytal to eliminate variations in the oxygen con- 
sumption due to movements and placed in & modiflecl 
form of the closed-circuit type of apparatus for esti- 
mating the respiratory MACH DES. . 

Now the early symptoms of vitamin B deficiency 
in the animals used by Drummond and Marnan 
are logs of appetite, constipation. and lasmtude: the 
last stage of lowered body temperature, laboured 


convulsions only lasts about twenty-four hours, end 
the fall in oxygen consumption i8 only observed when 
the body temperature has fallen below 83°C: if the 
animal is warmed up, the body temperature and the 
oxygen consumption return towards their usual level, 
with & tempo improvement m the animal’s condi- 
tion These effecta, however. are not uliar to 
vitamin. B deficiency itself, but occur in animals 
stdrved completely of food or kept undernourished on 
a complete diet, the fall in body temperature and 
oxygen consumption occurring as above as a terminal 
event. 

The conditions of starvation and vitamin B de- 
ficiency also produce sumnilar effects on the blood 
sugar, which is-raised from 0-082 per cent. to 0 126 
ær cent. during the earlier stages of the experiment 

ut falls to 0 02-0-03 per cent. with the fall in body 
temperature. From these experiments the authors 
conclude that the relationship between vitamin B and 
appetite 1s the most important factor in producing 
the results observed, and that oxidation processes are 
normal in vitamin B deficiency: the majority of the 
symptoms are due simply to starvation, following the 
loss of appetite That the oxidation processes of the 
body are normal in vitamin B deficiency, except when 
starvation enters into the picture, has also been shown 
by B. A. Lavrov and 8 M. Matsko (Jour de Biol. ct 
de Méd. Experiment, No. 9, p. 71; 1926). 

Since pigeons have so often been used for experi- 
mental work on vitamin B, Drummond, working with 
8. K. Kon, hes investigated the relationship of the 
aymptoms of vitamin B deficieney to those of simple 
undernutrition in these birds also (Biochem. Jour., 
vol. 21, p. 632; 1927)  Eaeh bird on the vitamin- 
deficient diet was controlled by another, which was 
only given to eat as much fool as the former had con- 
sunod, during the previous twenty-four hours, but 
was provided: daily also with a liberal supply ot 
vitamin B: in this way it was hoped to differentiate 
between the symptoms clue to vitamin B deficiency 
and those due to simple undernutrition 

Of all the various symptoms observed by Drummond 
and Kon in these experimente only the losa of appetite 
and the nervous symptoms appeared to be specifically 
caused by absance of S tenir B from the diet. Nervous 
symptoms appeared in 79 per cent. of the birds within 
& month, and in 47 per cent. & temporary spontaneous 
improvement was noted (Kon, ibid. p. 834) : in these 
experimenta the birds were kept on a synthetio diet 
of the type used in experiments with rata: on a 
polished rice diet, 60 per cent. developed symptoms, 
which were speedily followed by death, no remissions 
being observed. The failure of appetite 15 associated 
with delay in the emptying of the crop: if forcibly 
fed, the crop still fails to empty normally, and the 
major portion of the food 1s vomited, so that the birds 
obtain no more nourishment than if left to feed them- 
selves. The authors offer as explanation of the tempor- 
ary improvement of the symptoms 1n so many birds on 
a synthetic diet, the suggestion that the convulsions 
in some way liberate vitamin B from the tissues 
and so make ıt available to subserve its function in 
nutrition. 

The cause of the nervous symptoms is obscure: 
the organic lesion can only be alight, since injection 
of & preparation containing the vitamin will restore 
a pigeon to a normal condition in & few hours. The 
characteristic head retraction in this bird bears some 
resemblance to the forced movements or attitudes 
which can be obtained by stimulation of the labyrinth 
or its central connexions, but the nervous symptoms 


respirations, inco-ordination of the hind limbs and | occur in birds in which the labyrinth has been 
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destroyed (L. A. Tscherkes and T. M. Ku 
Jour. Biol. ei Med. Exper., No. 8, p. 18; 1926). 
Nervous lesions demonstrable histologically have been 
described in both birds and rate. In the fowl, P. Q. 
Culley (Quart. Jour. Hxp. Physiol., vol. 17, p. 65; 
1927) has found that the myelin sheath of the affected 
nerves shows i swelling and fragmentation, 
but that the axis’ cylinder is not affected until poly- 
neuritic symptoms appear: the changes resemble 
those occurring after section of a nerve, except that 
the alteration in the axis cylinder is considerably 
delayed. In the rat, H. H. Woollard (Jour. Anat., 
vol. 61, p. 283; 1927) has only found lesions in the 
nerve-endings, both sensory and motor, of the volun- 
tary muscles and in the intramuscular nerve fibres: 
they take the form of swelling of the nerve i 
end f entation of the myelm in the sheaths of the 
nerve fibres, but the nerve axons remain intact. 
Similar, but leas generalised, lesions ocour in animals 
starved for a few days, and they can still be found 
even if vitamin B has been administered during the 
period of starvation. No lemons were observed in 
any other parta of the nervous system, central or 
peripheral. 1 
It appears, then, that the lesions observed cannot 
be directly the cause of the symptoms, since they are 
too extensive to be abolished in a few hours, but they 
ro babis eua (o 6 ShAnES dn the euh o inders or 
"nerve-endings not demonstrable by present histological 
technique, which can be prevented or cured by 
inistering the vitamin: the position is, however, 
dered obscure by the fact that similar gross lesions 
are observed in starvation, and it is possible that 
starvation rather than vitamin B deficiency per se is 
| the primary cause of both lesions and symptoms, the 
| appearance of the latter, however, pe on the 
: length of time the animal can live on the deficient 
; diet, as com; with the short duration of a oom- 
plete starvation experiment. 
in the 


The actual amount of the vitamin required 
mds both on the diet and on the physiological 
Hartwell 







diet di 
condition of the anımal. Thus Gladys A. 
has shown that the rat a about four times more 
vitamin B in the diet when rearing young than for 
growth or roduotion (Biochem. Jour., vol 19, 
p. 1074; 1925), whilst Drumniíond and Plimmer and 
their co-workers have demonstrated a relationship 
between the amounts of some of the other con- 
stituents of the diet and the vitamin B, which must 
be adhered to if optimal conditions for growth and 
maintenance are to be obtained (J. C. Drummond with 
Vera Reader, ibid., vol. 20, p. 1256; 1926: and with 
A. Hassan, vol. 21, p. 653; 1927: R. H. A. Plimmer, 
J. L. Rosedale, and W. H. Raymond, thd, vol. 21, 
p. 913). 
It is well known that the onset of toms 
polyneuritis in birds is earlier in thoee whol con- 
lume more of the deficient diet, and in those kept on 
diet consisting chiefly of oorbohydrates, whilst the 
t is latest when the chief constituent of the diet 
fat. Using young chicks or ducks, and, in the case 
the carbohydrate diete, pigeons and rats also, 
i er and his associates have succeeded in demon- 
ting a definite dependence of the vitamin B ocon- 
t of the diet upon the amounts of the other three 







th are to be obtained. , 
e plan of the i ia was to feed dieta oon- 
ing ohiefly of protein, fat, or carbohydrate, together 
salts and vitamins, and vary the relationship of 
vitamin B to the main dietary constituent until 
actory growth was obtained. The authors found 
the ratio of dried yeast (as source of vitamin B 
: total calories in the diet waa a constent 
varied from 1: 40 in the odse of the chiok, for a pre- 
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dominantly fat or carbohydrate diet, to 1: 80 in the 
pigon and 1 : 160 in the rat. Young animals require 
more than adulte. The authors advance the suggee- 
tion that vitamin B is a rtp of the id 
every ocell haps a pyrimidine or purine compound), 
and thus di aucun required depends on the total 
metabolism of the animal. 

Drummond, working with rata, has obeerved that 
the ratio between the protein content and the 
extract of the diet must be in the neighbourhood of 5, 
if growth is to be normal: with ratios of 18, growth 
was poor. He was unable to trace any relationship 
between the calories or the carbohydrate of the diet 
and the vitamin B content, thus failing to confirm the 
conclusions to which Plimmer was led by his experi- 
menta, The diet used by the latter for rate oon- 
tained no leas than 94 per cent. of white flour, 5 per 
cent. flshmeal and l per cent. cod-liver oil completing 
it together with varying, amounts of yeast extract; 
in none of Drummond's diete was the starch, as source 
of carbohydrate, higher than 70 per cent., nor did the 

rotein content, in these e i ts, cageinogen, fall 
E 20 per oent.: cod-liver oil, salts, lemon juice 
were also added, together with. varying amounta of 
yeast extract, whilst fat sometimes replaced starch 
to increase the caloric value of the ration: in these 
differences between the diete used may lie the explana- 
tion of the somewhat different conclusions of the two 
observers. 

That vitamin B really consists of two separate 
substances has been suggested by a number of different 
observations, but only recently has this differentia- 
tion become an established fact. Harriette Chiok and 

t H. Roscoe (Biochem. Jour., vol. 21, p. 698 ; 
1927) describe the two factors as the ‘ antineuritio,’ 
which preventa polyneuritis in birds and ysis in 
rate, and the ‘ pellagra-preventive’ (of Goldberger), 
whioh prevents pee in rata, both together forming 
the water soluble vitamin B and both being n 
for normal growth. In a review of the literature, the 
authors point out that the two faotors show certain 
differences in distribution ; e.g. the antineuritio pre- 
dominates in wheat embryo, but the antipellagrous in 
milk, meet, n leaves, eto., and that the antineuritic 
is more easily destro by & temperature of 120? C. 





and is more soluble in certain organic solvente such , 


as alcohol, acetone, or benzene. In their e imente, 
the authors have oonfirmed the work of Qoldberses 
and his associates on this subject. 

The experiments were carried out on rate main- 
tained on a synthetic diet: varjous preparations of 
yeast and wheat embryo were used as souroes of the 
vitamins, On the basal diet alone, the animals died 
in a few weeks, usually without developing any 
symptoms: admunistration of dried then per- 
mitted of growth and prevented death: if the yeast 
were first autoclaved, the animals died just as on the 
basal diet alone: if an alooholio extract of yeast were 
given, the animals iss a ee aay but odds 

wth, and ultimately develo the symptoms o 
pellagta, characterised by BAE AA loss of fur, and 
dermatitis of the ears, paws, and neck. This condition 
could be cured, and at the same time growth restored, 
by the administration of autoclaved yeast. It 1s thus 

ear that the alcoholic extract of yeast contains the 
antineuritio factor, and the autoclaved yeast only the 
anti us: growth oocurs only when both are 
present together. The authors also confirmed the 
observation that wheat embryo contains mainly the 
antineuritio factor. 

Hassan and Drummond ,have obtained similar 
results in their experimenta (loc. cit.) ; thus rata kept 
on a high protein, low yeast, diet failed to grow satas- 
factorily untal additional autoclaved yeast was added 


to the diet: but if only autoclaved yeast was used, 


, 
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again failed to oocur, but could be produced by 
E iaria of small rir pe of in anole 
extract of yeast. The balancing of the protein in t 
diet appeared to be the function of the thermostable 
factor. 
With this differentiation of vitamin B into two parts, 
r knowledge of the chemistry of this vitamin 
should be soon obtained. Some light ıs thrown on 
the chemical nature and properties of the antineuritic 
factor by recent work by H. W. Kinnersley and R. A. 
Petars (Biochem. Jour., vol. 21, p. 777; 1927, and by 
U. Suzuki and Y. Bahaahi in Japan (Sotenttjie Papers, 
Inst. Physic. and Ohem. Res., vol. 4, p. 205; 1926, and 
vol 5, p. 191; 1927). Kinnersley and Peters have 
purified their yeast extract ('torulin') until only 
0:18-0-3 mgm. per day is necessary to cure polyneuritis 
n8. 
T TS methods of-extraction and purification used 
are briefly ‘aa follows: Yeast autolysed for three 
days at room tem e is extracted twice with 
boiling water: the _oombined filtrates are treated 
with neutral lead acetate, the precipitate removed 
and the filtrate treated with baryta. On filtration, a 
crystal clear yellow fluid is obtained containing 6000 
doses of torulin from 14 Ib. yeast. The barium is 
removed as sulphate and the filtrate treated with aoid 
mercurio sulphate: after removal of the precipitate 
the reaction is adjusted to pH 7:0 and purified ‘Norite’ 
charcoal added. The charcoal adsorbs the torulin, 
which can be removed from it by extraction with hot 
0:1 N hydrochloric acid, or with acid aloohol. About 
60 per oent. of the torulin contained in the baryta 
filtrate is recovered. For prolonged feeding D. 
menta, it is advisable to omit the mercuric sulphate 
8 : the solution can be cleared by ‘ Norite ' ohar- 
dou] provided the pH is at 2:5, sinoe at this reaction 
the torulin is not adsorbed, but remains in solution. 
Further purification may be affected by a prolonged 
alcohol fractionation, following removal of any traces 
of metals with hydrogen sulphide. 
The purified material contains 15-25 per cent. 
nitrogen: it is soluble in absolute ethyl alcohol, but 





is not adsgrbed on ‘ Norite ' charcoal, like the impure! 
Preparations; so that adsorption must be a property 

onferred on the torulin by some accompanying im. 
purity. The Pauly reaction becomes lees intense as 
the materialis purified. The authors identify toralin 
with the thermolabile growth factor and consider 
that it is probably the same aa the anti-beriberi 
vitamin. view of the work previously discussed, 
the opinion that the antinouritio, antiberiberi, and 
thermolabile growth factors are the same substance 
appears to be justified at present, although future 
work may show the necessity of differentiating 
between them. 

The Japanese workers have obtained a substance, 
which they oall ‘ Oryranin, from rice-bran or yeast, 
which cures polyneuritis in pigeons in doses of about 
5 mgm. The material was obtained from an alooholio 
solution of rice-bran, by precipitating impurities with 
lead acetate and the active material with phospho- 
tungstio acid, followed by silver nitrate. When boiled 
with dilute acids, the substance was split into glucose, 
choline, nicotinic and 2-6-dioxychinohn car lio 
acids. The latter has been found to have a stimulat- 
ing effect upon the OPE of peas whilst a closely 

ted compound, 2:6.dioxyohinohn hydrochloride, 
in doses of about 7:5 mgm. daily, injected intra- 
musoularly, cures the polyneuritis of pigeons, but haa 
no influence on their weight. The authors oonsider 
that these compounds are closely related to the active 
principles contained in rice-bran: oaution must be 
exercised, however, in accepting this conclusion, ain 
the substances isolated might contaminated wi 
minute traces of a very highly active compound, in 
the same way as the activity of irradiated cholesterol 
has been shown to be due to contamination with small 
amounts of 1, the latter only being converted 
into vitamin D on irradiation. 

The work reviewed above offers hope that the 
designation ‘vitamin B’ will soon have to be dis- 

ed in favour of the Pere names of well-defined 
chemical compounds, and that their isolation will be 
followed by their synthesis in the laboratory. 


Biology of the Gulf of Mannar. 


HE recent Bulletin of the Madras Government 
T Museum, edited by the Superintendent (The 
Littoral Fauna of Krusadai Island in the Gulf of 
Mannar. New Series. Natural Histo Section, 
voL 1, No. 1. 1827. a d pp : d 
Prees. 8 ru , is the t issue of a new series o 
Madres icai publieations on the natural 
history of animals and plants, as distinct from a 
general section d with archwology, anthropology, 
and allied subjeote. The treatment of the subject in 
this number 1s one intermediate between a text- 
book and & specialist’s mone pe: Descriptions of 
many common species of invertebrate animals found 
on ai Island in the Gulf SR ye dd 

ighbouring localities are given. e clasaification 
followed ia wither that of the “ Oxford Zoology " 
or of the “Cambridge Natural History.” A new 

nus is described, Pseudocaprellina, in the suborder 

prelidea. There are two appendices, the first 
on the vertebrate fauna and the second on the flora 

island. 

o! Tho various authors, smo whom Dr. F. H. 
Gravely and Dr. B. Sundare Raj are prominent, have 
adopted & useful system of describing the eommon 
species, of which no up-to-date account exists 
within the reach of the Indian student. They have 
illustrated ther papers well and given lists of 
literature under each group. This publoation will 
be valuable to students not only as a preliminary 
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guide to the fauna and flora of the Island, but also 
88 & stimulus to collecting and to subsequent research 
in the biological world of India. 

The southern side and the eastern part of the 
northern side of the Krusadai Island are entirely 
sandy ; the western part of the northern shore is very 
muddy and fringed with mangroves. A salt marsh, 
bounded on its southern and eastern sides by high 
sand dunes, extends from the northern shore acrosa 
the whole width of the island, & little to the east of 
the middle. Tolerably fresh water can be obtained 
from shallow pite dug in the sand. Swarms of ano- 

heline larve have been found, but no mosquitoes 
Lave been seen in September or in April-May. 

From this island there is an easy approach to 
collecting grounds in Shingle Island, KutkAl! Point 
on Ré&éméswaram Island, Paimban Channel, and 
Ráméswaram. Shingle Island gives ample oppor- 
tunities for o corals in their nat surround- 
ings; Kutikál Point 1s & good place for oolleoting 
medusss and other pelagic forms; the Pümban 
Channel is extraordinarily rich in hydroids, polyzoa, 
ascidians ; and R&méswaram is interesting, as its 
fauna is very different from anything yet found in 
the immediate neighbourhood. 1th such surround- 
ings end the prospects of the establishment of a 
Marne Biological Station in Krusadai Island, there is 
every hope that much information of interest on tropical 
marine life will be forthcorning in the near future. 


| 
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University and Educational Intelligence. 


EprwsuRaH.—Dr. A. E. Cameron, profesor of 
zoology and entomol in the University of Saskat- 
chewan, has been appointed lecturer in medical ento- 
mology in the Department of Zoology as from Oct. 1 
next. 


LrvEgRPOOL.—The Une E celebrate the 
twenty-fifth anniversary of ita on May 10 and 
11, when hono d 
wil be conf :—D.Litt.: Lord Crawford and 
Balcarree, Chancellor of the University of Manchester, 
for eminent services to art, literature, and education ; 
Prof. T. Percy Nunn, professor of education in the 
University of London and principal of the London 
‘Day Training College, for distinguished contributions 
to phil hy and education. D.§0.: Prof. J. E. 

Littlewood, Tous Ball professor of mathematica in 
the University of Cambri for distinguished oon- 
tributions to mathemati science ; f. Robert 
Robinson, professor of organic chemistry in the 
Univermty of Manchester, for eminenoe as an o io 
chemist. LL.D.: Mr. William M. Childs, ioe- 

. Chancellor of the University of ing, for eminent 


services to university education in and; the 

Right Hon. H. À. L. Fisher; Warden of New College, 

Oxford, for his distinction in scho ip and hi 
' services to education in England ; Prof. J. W. Gregory, 


profeesor of pod in the University of Glasgow, for 
istingui services to geology, geography, and 
D.Eng.: Prof. J. d pei ee 
rofesaor of electrical bd dcn d at Unversity 
ollege, London, for Erg err services in the 

advance and application of electrical scienoe. 
LoNDON.—As from the beginning of the session 
1928-29, in place of the ae D ent of 
Philoso and o at University College, & 
Lal ot lor y and a E ent of 
Psychol: have been instituted. .0. E. - 
man, Wow Grote rofeasor of philosophy of nol gen 
logio, will be h of the Department gU bise 
his title being changed to professor of ology m 

the University of London. 
The title of assistant d a of mechanical 
i ing at University College has been conf 

m AES = 
The following doctorates have been conferred : 
D.8o. in Anatomy on Mr. W. E. Le Gros Clark, Uni- 
versity professor of anatomy at Bt. Bartholomew's 
Hospital. Medical College, for a thesis entitled “On 
the Anatomy of the Pentailed Treeshrew (Ptilocerous 
Lowi)” ; D.Sc. in Biochemistry on Mr. F. W. Fox 
(Imperial College—Ro College of Science), for a 
theais entitled ‘Some Studies in Sterol Metabolism” ; 
D.8o. in i on Mr. R. W. E. B. Harman 
(University College), for a thesis entitled “A ua 
um Bilicoates" ; D.So. in the- 


exploration. 


| Theory of 
t menon in Fourier-Begsel Series and In 
* The Inversion Formule of Hardy and Ti ; 
D.80. in Statistics on Mr. John Wishart (University 
Co ), for a thesis entitled “ 1. On the Approximate 
tare of Certain Skew Curves, with an Account 
of the Researches of Thomas Bayes. 2. The General- 
ised Product Moment Distribution in Samples from 
a Normal Multivariate Population.” 
The Petrie Medal for distinguished work in arohæ- 
ology has been awarded to Bir Aurel Stein. 


Oxrornp.—The outgoing Senior Proctor, Mr. E. Ll. 
"Woodward, of All Souls', in the custo oration 
delivered on the expiry of his year of office, took 
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, indluding the following, 


"known as the 


occasion to remark on the scanty attendance at '' the 
very centre of our self. i society, the Con- 
tion of the University.” Tho Votar masters, 
as he truly said, are rare visitors to this assembly. 
A remedy might be found if a time were allowed for 
questions. i of the in the Parks 
taken up by the rightful claims of the new sciences, 
he that by way of compensation a new 
m and plantations might be laid out in the 
niversity’s land on the other side of the Cherwell. 
Sr. ANpRaws.—Dr. J. C. Earl has been appointed 
to the chair of organic chemistry, pure and applied, 
in the Uni ity of Sydney, in succession to f. 
Kenner. - Dr.. 1, who lectured on organo 
chemistry in the University sinoe 1922, has conducted 
investigations on fibrous materials, essential oils, and 
other producta of Australian origin. 





AN in ing exhibition was held at the Battersea 
Polytechnic on Friday and Saturday, Mar. 23 and 24, 
when the institutes concerned with contmued educa- 
tion in the Battersea and Wandsworth areas held a 
combined exhibition, showing the work done by their 
students and the facilities offered for such work. 
The exhibition was opened by Lord Riddell, and the 
chair was taken by Mr. Alexander Glegg, vice- 
chairman of the governing body of the Pol ic. 
In a short address, Lo Riddell ref to the 
increasing importance of technical education aa related 
to industry, and the vital need for the nation as a 
whole to realise that success and happiness can be 
achieved only by hard and regular work. After the 
inaugural meeting, the guesta spent a considerable 
time in going round the various exhibita, and were 
not slow in exp their astonishment at the 
nature and scope of instruction obtainable in 
the various institutes of the district. The whole of the 
Polytechnic was open for inspection, and the work 
shown included engineering, woodwork, building con- 
struction, chemistry, physica, hygiene and physiology, 
art and orafte, domestic science, elocution and 
dramatica, music, physical training, and many other 
branches of education. A pleasmg phase of the 
exhibition was the keen interest shown by the man 
hundreds of young people of both sexes who attended. 


INDUSTRIAL Education in 1924-1926 is dealt with 
in a Bulletin, No. 29 of 1927, of the United States 
Bureau of Education, which will be read with interest 
in Great Britain in connexion with the Emmott 
Committee’s report, recently published, on the relation- 
ships of technical education to other forms of educa- 
tion and to industry. Among other outstanding 
features of education in America are mentioned: a 
growing tendency to discriminate more effectively 

etween manual arte courses and vocational courses, 
with & growing recognition of the former as a part of 
general education; marked increase in the number 
of schools offering some form of apprenticeship work, 
occupational information courses and systematic 
vocational guidance; Mmorease in the use of the 
kinematograph and other visual aids in industrial 
schools; development of itinerant teachers’ courses 
in manual arte and agricultural engineering in rural 
districts; rapid increase of & new type of organisation, 
eral shop, for teaching elementary 
work in & n of more or less related activities, 
gach Bs wood-work, electrical plant, automobile 
repairing. forging, machine shop, and mechanical 
drawing; continued change in the emphasis of 
instruction in manual arte courses from skill in the 
use of tools and machinery to general elementary, 
fundamental, manipulative abilities. 


520 





Calendar of Customs and Festivals. 


April 1. 

ALL Foots’ Day.—The custom of sending anyone 
on a fruitless errand and consequently exposing them 
to ridicule, sometimes erroneously stated to be con- 
fined to England, though it occurs also in Continental 
countries, eapecially in France, Germany, and Sweden, 
has been variously explained as a survival of Roman 
festivals on which special loence prevailed, as a 
memory of the mock of Christ by the Jews, or 
even as a memorial of the bootleas errand of the first 
dove sent from the Ark by Noah. An etymology of 
1656 explains. the French phrase for April Fool— 
posson d'Avni—as & corruption of Passion, con- 
necting it with the manner in which Chmst wes 
gent from authority to authority before the cruci- 
flxion. The custom may be connected with the 
festival of the vernal equinox in the Celtio year, 
and it has bean compared to the festival of that 
date in India which 18 traced to the ancient Persian 
calendar. 


Pata SuNDAY —The carrying of boughs in pro- 
cession in church in commemoration of our Lord's 
entry into Jerusalem was one of the ceremonies 
specially exempt from the liturgical reforms of Henry 

TIT., althou mue was intermitted under Edward VI., 
and always übhorred by the stricter Protestants on 
account of its ‘superstitious’ character. This was 
due not only to the practice of hallowing the palms, 
but also to a number of beliefs and practices, many 
more probably popular than ecclesiastical in origin. 
In Roman Catholic countries and in England before 
the Reformation, box was the usual substitute for the 
palm. In the Domesday survey, & supply of box 
twigs on Palm Sunday was a condition of tenure of 
one of the Shropshire farms. Later, willow branches 
with their catkma, which are usually in flower, have 
generally been used, and the willow in bud is still 
called * palm ' in popular diction. 

The palm used on Palm Sunday 
Barnabe Googe, in deeeribing the procession of the 
wooden. re on & wooden ass, speaks of the people 
throwing branches before and on both the figure and 
the ase on tta way to, and in, the church, which they 
then snatched up because of their special virtue 
The use of the ashes of the previous year’s palm on 
Ash Wednesday has already been mentioned. The 
custom of roasting eggs in the palm ashes was con- 
demned in the Protestant Church. It was a belief 
of more than popular currency that the ashes were a 
sovereign remedy for disease, especially ague and 
worms Roman Catholics carried small crosses made 
of palm in their purses, and at Little Colan, Cornwall, 
on Palm Sunday crosses of palm were thrown into 
Lady Nant's well and an offering made to the priest. 
If the croszea sank it betokened the death of the 
inquirer before the yeer was out. 

Among the be ee peasantry, Palm Sunday was 
mace an occasion for rejoicing, not only in the cutting 
and bringing in of the palms during the week before 
the actual day, but also on the day itself. At 
Kimpton m Hertfordshire it was an ancient custom 
to eat fige on this day, which was known as Fi 
Sunday, and to keep wassail, and there are severa 
records beside that of Barnabe Googe, that after the 
Church procession boys sang and collected money, 
bread, and eggs from the people in the town ku d 
bourhood. Its possible connexion or confusion with 
an agricultural festival is shown by the fact that 
Mothering Sunday in Wales was celebrated on Palm 
Sunday. 
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April 5. 

Maunpy TuunspAv —The day for the distribution 
of royal alms at Westminster, which in earlier days took 
the form not only of a dole but also of the washmg of 
the feet of & number of poor persons by the reigning 
monarch. and sometimes of r women also by his 
consort. In number ee ly 13, they were after- 
wards made to correspond with the years of the king's 
reign or of his life, as is first recorded of King John. 
In the earliest records of the custom, it was performed 
by the head of & monastery, the number of people 
equalling the number of monks. It is not confined 
to England, but 18 a custom of the Roman Catholie 
and the Greek Church, the ceremony being performed 
by the Pope and the reigning monarchs of the re- 
spective countnes. 


SHere TnuunsDAY, an alternative name, probably 
refers to its character as one of the days of special 
solemnity in Holy Week, Shere being a mus-spelling 
of Chare, from Old German Char, although there ia an 
explanation of some antiquity that on this day the 
hair and beard were cut to mark the end of Lent and 
as & preparation for the Easter festival. 

In the Highlands of Scotland, if the atock of sea- 
weed used as manure obtained by this day was still 
madequate, a pot of porridge prepared with butter and 
other rich ingredients was taken to the shore and a 
portion poured into the sea from each headland with 
incantations. 


April 6. 

Goop Feray, oR Gop's Framay.—Certain special 
observances were enjoined upon the king as head of 
the State. He crept to the cross, which was laid upon 
a carpet, and kissed it. It was also the custom for 
him on thie day to hallow a number of the rings called 
‘cramp rings ’—a remedy for fits. 

Cakes or amall loaves of bread baked on Good 
Fnday morning had certain special virtues. They 
were not intended to be eaten. but were put by until 
thé next year. Fragmenta grated into water were 
sovereign remedies for certam ailments. The custom 
of marking this bread with a cross has been derived 
from the custom of the Greeks and Romana of marking 
their bread with crosses and intersecting lines. In 
the north of England a pudding containing leaves of 
the passion dock (Polygonum bistorta) was an indis- 
pensable dish. 

In the Isle of Man and in the Highlands there was a 
special taboo on the use of ron on this day. In the 
Isle of Man no iron must be put in the fire; in the 
latter locality no iron was to enter the ground, and if 
& burial had to take place on this day, the grave was 
opened the day before and the earth replaced over 
the corpse with a wooden shovel. 

Acoo to an observer in about the year 1810, 
the sailors of South African and Portuguese ships in 
the London docks hanged a clothed wooden figure of 
Judas Iscariot to the r On their return from 
church they lowered it to the deck, and dipped it in 
the dock three times. It was then beaten by all mem- 
bers of the crew until no clothes remained on ita back. 


April 7. 

Easter EvE.—On this day the paschal taper was 
lighted with flint and steal In various parts of 

Heena, boys played games wıth hard-boiled eggs as 
balls and marched in proceasion with torches. In 
Treland the day was made an occasion for feasting, 
and at 12 o'clock at night Lent was driven out wit 
clapping of hands and shouts. Before dawn, every- 
one went out to see the sun dance in honour of the 
Resurrection. All clothes should be new for Easter, 
to ensure good luck 


D 


| 
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Societies and Academies. 
; LONDON. : 

Geological Society, Mar. 7.— Hilda K. Cargill, L. 
Hawkes, and Julia A. Ledeboer : The major intrusions of 
south-east Iceland. The mam plutonic intrumons into 
the Tertiary pleteeu-basalte of Iceland were discovered 
e forty-five years in the south-east of the island, 
little is known of logy ; 








"uterope are scattered ; the largest one (the Slaufrudal 
tock) is elongate in plan, and ite area covers 1} x 4? 
miles. The relationship of intrusives to country -rocks is 
a discordant one, the intrusions being with 
ided walls and domed roofs (not laoccoliths as formerly 
) The elongation of the stocks is parallel 
ito the strike of the regional dykes, and intrusion 
clearly took place under, and was facilitated by, 
crustal tension. All intrusions are multiple: the 
common association is that of gabbro and granophyre. 
A horizontal layered structure of granite and grano- 
phyre is visible in the Slaufrudal stock, which seems 
have grown by the injection of successive mills 
ith intermittent subaidenoe of the laced block. 
rooks belong to the calo-alkaline suite, and oom- 
prise in the order of differentiation gabbro-peridotite, 
'gabbro, diorite, granodiorite, granophyre, granite, 
quartz-vein. ight new analyses are gi The 
suite, with the addition of granodiorite, 1s similar to 
that of the main plutonic intrusions of Tertiary age 
in Scotland. Comment is made on the absance of 
alkaline in & region of ‘ Atlantic’ tectonics. In 
the whole Icelandic area intermediate rooks are 
Telatively unimportant in bulk, the extruBives are 
dominantly basic, and the intrusives dominantly 
acid: this may be related to the superior mobility 
of the basio The &beanoe of a sedrmmentery 
‘floor’ in Iceland æ noted, and it is suggested that 
the preservation of the loeland-Fa&eroes remnant is 
due to the intrumon beneath it of an acid magma. 


Society of Public Analysts, Mar. 7.— T. P. Hilditch : 
Compositaon of the fatty acids present as glyoer- 
idea m elasmobranch oils. Whereas normal marine 
animal ois contain 80-40 per oemt. of ands of the 
Ca and Ca groupe, the fatty acids of ahark-liver cile 
are of relatively low unsaturation. Apparently there 
is some connexion between the deficiency of these 

i unsaturated acids and the presence of large 
amounts of the highly unsaturated squalene.—R. T. 
Thomson: Behaviour of indicators in the titra- 
tion of ammonia, sodium and caloium phosphates, 
the methylamines, puridine bases, and borio acid. 
In commercial analysis, for ammonia and the methyl- 
amines methyl o is the most satisfactory, and 
Congo Red for pyridine bases. Methyl orange is 
also to be preferred as an indicator for boric acid in 
doe not exceeding 0:2 gm.—H. R. Jensen: 

tannin. As tannin is bably a principal 
08, of astringency in chocolate, the oinchonine 
nethod has been applied to the determination of 
'annin in cacao. The cinchonine tannate ipitate 
was fourd to contain 4-4 per cent. of ni 
Yhich is similar to the 4-3 per cant. found in the hop 

d tea tannin compounds. The water-soluble tainm 

tent of eleven samples of fully roasted cacao nibs 

from 5-2 to 6:8 per oent. 


l 

Royal Meteorological Society, Mar. 21.—H. W. 
Wton: The sun’s oycle of activi (Symons 
norial Lecture). The oycle of activity through 
ch the gun in & period of about 11 years is 
yo by various solar phenomena. There is the 
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well-known variation in the number of sunspots and 


_in-the concomitant phenomena of bright calcium and 


hydrogen flooculi at hi levels. Above these is the 
region of prominences and dark h markings 
which show only a partial relation to spot Zones. 


The extended and outermost envelope of the sun— 
the corona—also und a cyclical o . The 
cause of this 1l-year period, though ingly within 
the gun, is not known, and phase and amplitude of a 
ahead cannot be predicted with accuracy. 
hoppat are probably, vorrei wo nee ee 
centres of strong magnetio flelds, larities of 
which, when similar spots are com have been 
found to be opposite in successive ll-year cycles. A 
theory dealing with the sun's general cirdulation and 
that of spots in particular has been advanced by 
V. Bjerknes. Measures of the solar-constant and of 
the sun’s ultra-violet radiation indicate a change with 
the solar cycle. A similar variation in the reception 
of radio signals is also suspédted. The occurrence of 
terrestrial magnetic storms and the corresponding 
state of the sun is briefly considered. 
CAMBBIDGX. 

Philosophical Society, Feb. 27.—]. A. Gaunt: A 
theory of Hartree’s atomic fleldsa. The ions used 
by Dr. Hartree in calculating atomic fields are com- 
pared by means of perturbation theory with the exact 
equation for an atom with many electrons. Many of 
the correction terms cancel out.—F. Hurn Constable: 
(1) On the present position of the theory of centres of 
activity in heterogeneous catalysis. critical dis- 
cussion, with evidence from the oxidation of active 
oentres on iron, leads to the conclumon that the energy 
store in the active centres is not greatly in excess of 
that possessed by the regular arrangement of atoms in 
the surface. ə theory seems adequate as so far 
developed to explain the facta of catalysis, though 
the quantitative development is somewhat tentative. 
S A method of generalising the law of mass action 
or heterogeneous surface reactions. To the oon- 
ditions of reaction in homo, ua systems is added 
yet another oondition, the rption of the reactants 
on the centres of activity of the surface. The surface 
is treated as if it were pilin Cia ue 
place as if only those centres on which the heat o 
activation is smallest, were responsible for chemioal 
change. The eral equation ia worked out in terms 
of the rate of Bonbérdeont and the mean lives of the 
molecules on the surface. It is inoidentally shown 
that the same areas associated with the forward 
reaction must inevitably catalyse the backward 
reaction. The general solution is impreoticable, so 
the ial cases of irreversible synthesis and deoom- 
position are considered.—A. F. Crossley: O tional 
solution of some problems in viscous fluid motion. 
The solutions are given of some two-dimensional 
pee (i) on the motion which arises when & 

ing of unlimited extent moves in ite own plane m 
& visoous fluid, either infinite or confined 
parallel plane boundaries; (i) on the motion of & 
viscous fluid contained in a circular cylinder rotating 
about ita axis—R. W. Ditchburn: The photo-electrio 
threshold and the heat of dissociation of the potassium 
molecule. The energy of dissociation of potas- 
mium molecule ia considered to be 0-5040-01 volts. 
The wave- of the photo-electrio threshold is 
2665 A. + 25 A. The mechanism of the photo-ionisation 
Process is discuseed in connexion with the recent work 
of Franók and his colleagues. . 


DUBLI 


Royal Dublin Society, Feb. 21.—Rev. H. C. Browne: 
Stereoscopic notes. The utility of stereoscopic photo- 
graphy is generally reduoed by the laok of uniformity 


522 


of commercial apparatus. If full advantage iude: be 
- taken of stereoscopic prinaiples, the stereoBco ee 
must be designed to suit the camera. The adoption 
of definite, i standards is therefore de~ 
sirable.—J. H. J. Poole: The measurement of the 
current flowing through a photo-electric cell by means 
of a neon lamp (v. NAruxa, Feb. 25, p. 281). 7 


Royal Irish Academy, Feb. 27.—S. Young: The 
boiling pointa of the normal at different 
porate The boiling points of the normal paraffins 

m methane to octane have been determined by 
various observers over a wide range of pressure, 
generally up to the critical point, and from nonane 
to nonadecane at a few preeanres up to 760 mm. ; 
and those of many of the higher homologues up 
at 15 mm. or a few 


formula A -4/TB pin the & 
enoe between the boiling pone 0 
tive homologues at any 
A -1:02251 +0- “02618 p npn -0139087 (log p)* + 
QOIS TE (IDE ph idi en r 676 - 0-000795 log p. (2) 
given preesure the boiling pointa of the normal 
may be caloulated with acouracy by the 
ormula log coe + ofleg ri) Cy düogn J where 
^ is the number of carbon atoms in the molecule. 
The fourth constant d was only required at the three 
om Po ie thee ue cmp ete series from CH, to 
] mi each paraffin is compared 
E one of them, hexane, taken as & standard, at a 
series of preasures the same for both. The tion. 
is of the form 1/7"p =1/T’4fa +67"4 --o T" 4"), where 
A represents hexane and B the other paraffin. 


EDINBURGH, 


ori Society, Feb. 20.—E. B. Bailey: Schist 
Brgemar, Glen Ctunie, and Glen Shee. The 

Be onc schist outcrop of Caenlochan Glen con- 
tinuea by Glen Shee to Glen Clunie. It there comes 
into contact with Blair Atholl limestones: (1) at 
Newbigging cottage owing to faulting, and (2) south- 
west o orrone owing to aliding. Differences of 
rock character at Glens Clunie and Caenlochan are 
attributed to metamorphism. The structure of the 
district includes refolded recumbent folds and slides.— 
H. H. Read: The Highland schists of Middle Deeside 
and East Glen Muick. The Highland schists of these 
areas are divided into three groups which are correlated 
with the Pitlochry schista, Loch Tay limestone and 
Ben Lui schists of Perthshire. ere is no dis- 
continuity of outcrop between Perthshire and 
Aberdeenshire, and structures in the two areas are 
continued on the equivalent horizons. The Deeside 
sahista lie, i in & northerly anticline, far above 
a tion EAE in arfside.—C. Norman 
Kemp: o X-ray examination of coal sections. The 
X-ray examination of coal has hitherto for the most 
part been carried out on comparatively amall and 
irregular pieces. The special methods of sawing 
developed at H.M. Fuel Research Station for the 
production of coal sections hg &mooth, flat, and 
parallel surfaces are described. e resulting slices, 
of a thickness of about 1 om., and measuring some- 
times 20 om. by 15 om., were subjected to radio- 
graphic examination. Comparisons within and be- 
tween radiographs acquire a new degree of precision, 
and, in marked contrast with former results, the 
n i oe eo ee ee ee eee 
be ney ed for the study of finer 

creel detala: Ria Henderson: An X-ray 
o of saturated dicarboxylic acids and 
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amides of the fatty acid series. Additional members 
of the series of normal saturated dicarboxylic acids. 
have been in i Lea in gine gs ed 
ment with the conclusions arrived at (J 
129, 2683 ; 1926). A number of mono- and di-alkyl 
malonio acids have been studied. Successive reflection 
reges are Be the length of one molecule. 
mper ie adil cates Sale ius closely the 
series of fatty acids.—W. L. Ferrar: Generalised 
derivatives and integrals. The various definitions 
of Def, n not a positive integer, are considered. 
Pincherle’s operator is & representation of the analytic 
function given by Riemann’s definition. Limiting 


pee n lied do A*f lead to Liouville's, and not 
emann’s, 
Lamps. 


efinition. 

Philosophical and Literary Society, Feb. 21.—C. A. 
Ford: Discontinuous finid motion past an able 
berrier.—R. Stoneley: A Rayleigh wave prob 
Ths propagation of waves of the Rayl 

or & com le elastic solid of 
depth, with one ace fixed. The ae 
and may have any value 
greater than thet of a simple Rayleigh wave in th 
medium. The wave-velocity equation is also deduce 
as & limiting case of Rayleigh waves in a surface layer. 
—H. Jones and R. Whiddington : Note on the energy 
loases of electrons passing through hydrogen. 
brief introductory account of iments usmg & 
Tuo rcgrn Bip method in which r&diatior quantum 
oases are observed using 100 volt electrons in hydrogen 
at oy eee The view is taken that the hydrogen 
ol e and ot are mainly conoerned.—R. Whid- 
gton: 


ents with electrons pessing 
through fue al glita. Aag a many highly complicated energy 
have been observed when sinctrona of about 


100 volta en sre poema id e good vücuum Sogl 
a fine alit. tet expestal ere duo probably to 
excess of the greatest ted are due pro 


an inherent instrumenta! effeot.—S. R. Pike: 
physicel conditions in new stars. The sae 
to reduce the visual to the bolometric 
magnitudes of stars have been calculated for surface 
temperatures between 20,000? A. and 120,000° A. 
and are applied to show that the increase in brightness 
of a nova cannot be due td temperature changes alone, 
but must involve & large increase in radrus. For 
Nova Aquile the rate of expansion of the photo- 
here can be found approximately, and it exceeds 
e parabolic velocity. Consideration of the degree 
of ionisation of the resultant expanding shell of gas 
yields information about ita density, and about the 
temperature of the central star at various times. 
E. C. Stoner: On the distribution of electrons among 
atomic levels. A number of unjustifiable ie aa 
tions have been made of a scheme previo 
forward for the distribution of electrons among 
atomio levels. The clasafication:of electrons in n, 
k groupe is discussed and the troscopic significance 
of X-ray levels is consid Electrons cannot be 
subdivided into oy | specified by n, k, j values 
oe propriate for levela.—E. Percival and H. 
tehead : Obseryattons on the ove and ovi 
of some Ephemeroptera and Plecoptera. e 
sad oviposition of seven species o sen ded and 
four s oi Ped of Ephemeroptera are d The 
Perlodes and Perla are modifled for attach. 
Ee to the substratum. Three groups of are 
to be ted, (a) those carried by the female, before 
rae in mases held by a water-soluble cement, 
one OGER held together by & water absorbent 
a which iB not soluble, (c) those which are 
attached directly to the substratum by the female, 


ition. 
ova 
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oh .creepa down into the water. An attempt is 










with that of sand graing.—R. G. S. Hudson: (1) 
Carboniferous corals: OrapeMa r 1 

ia tela, gen. et epp. n. Among the Rugose 
the Lower Viséan of the Central Province, 
various small cornute forms with a complex 
id central column and & simple Caninoid 
. In development these forma show early 
on in & particular structure which later 

characteristic feature of the dominant 


iferoua corals: develo 

oyathophylloides, Vaughan. 
iea shows that it wœ not a Lithoetrotion but & 
thophyllid coral which has a Clisiophyllid trend, 
in ite late growth stages 


maintenance of semi- ility in the 
‘during leaching experiments. i 
applied to living tissues do not afford a means of 
.asoertaining the chemical nature of substances in the 
cell walla or limiting protoplasmic surface of plant 
: cells, Protracted leeching iments indicate that 
guch treatment does not necessarily result in loss of 
semi-permeebility. This is not m accordance with 
the view that loathing involves removal of those 
ces responsible for the permeability properties 
f living cells. i 





Pap. 


Academy of Sciences, Feb. 20.—Gabriel Bertrand 
end L. Silberstein: The proportions of barium oon- 


given in detail. The proportions 
found range from 0:008 per cent. to 0-17 per oent.— 
Louis Roy: The equations of elastic surfaces. 
—J. Le Bel: A cyclic connected with har- 
monio surfaces.—B. H ky: Complement to the 
note on the abilities relative to repeated trans- 
formations.—R. Gosse: The ®quations s qon 
—R. Wavre: The ent rotations of & hetero- 
geneous fluid mass and esy.—Seth B. Nicholson 
and Nicolas B. Perrakis : e constitution of the solar 
atmosphere. It has bean proved that a large number 
of known elements are absent from the solar atmo- 
sphere, and an attempt is made to see if titese absences 
are accidental or d d on reasons connected with 
atomic structure. e solar atmosphere contains 
neither extremely stable elements, such as the rare 


gases, DOr ially unstable elementa, such as the 
radioactive es. The abeences, apparent or real, 
occur i 


D de the atomic number increases. 
The total, or ost total, &beenoe of the heavy 
elementa is diffloult to explain.—H. Deslandres: 
Remarks on 2e prong communication.—Louls 
Kahn: A oonfo chart utilisable as an orthodromio 
chart for long routes.— Winter: Vibrating spacea.— 
Mile. Paule Collet and Francis Birch: The magnetic 
moments of the cupric ion. The usual moment of the 
cupric ion is ten magnetons, but in one case nine 
magnetons were found.—B. Cabrera: Internuclear 
reactions.—Henrl Moureu: The tautomeriam of the 
a-diketones. Constitution of the two forms of methyl- 
benzylgtyoxal. One of the isomerides of methyl- 
bensylglyoxal is a true a-diketone : the other has 

keto-enolie form, C,H,. CH : C(OH) . CO . CH,.—4A. 
Demay: 'Fhe ppor elementa of the Cévenol tectonic 
complex, the t and Laval strata, in the Pyfara 
face and in the Ssint-Marcel synclinal——Conrad 
Kilan: The presence of the Silurian to the east and 
south of .—E. Bruet: The conditions of 
formation and of conservation of the upper Pliooene 
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e to correlate the behaviour in water of same ` 


e method of determining 


of the Aujon er d Guilllermond : Remarks on 
the phyl y of the .—Michel-Durand : 
the phylogeny of the Ascomaposte.— Michel Durand 
Y. Volmar and A. Jermstad: e essential oil of’ 
Saleia Solares. The resulta of & detailed physical 
and chemical examination of the essential oil of sage. 
—D. Chouchak: The presence of glycuronic acid in 
wines made from diseased gr mouldy grapes. Wines 
produced from healthy grapes contain only traces of 
gl o acid: the determination of this acid in 
wine Serves as & measure of the care taken with the 
pone before fermentetion.—Georges Truffaut and 

. Bexssonoff: The usefulness of natural and soluble 
phosphates measured by a bacteriological method, and 
the effect on higher planta.—Tsen-Cheng : The histo- 

thological modifications proved in the poteto 
T olen tuberosum) attacked by degeneresoenoe.— 
A. Jullien: The transformation. of the blood ocells of 
the cuttle fish (Sepia off.) in the course of aseptic 


inflammatory reaotions.—L. Mercier : Contribution 
to the study of the loes of the power of flight 1n Carnus 
hemapterus.—C. Dawydof : e ambryol of the 


Protonemerta.—Mme. Hélène Sorg-Matter : The quan- 


and F. Pasteur : The action of ultra-violet li 
venom of Vipera is —Bordier: The heat dis- 
by dia d'Arsonvalisation with sponge 
electrodes: important disadvantages of these elec- 
trodes. Flexible metallic electrodes are preferable to 
sponges for making contact with the patient.—Jean 
Saidman: An automatio test for the sensibility of the 
akin.— Barrien and Nemours-Auguste : The je E 
and the results of tha treatment of angina ris by 
radiotherapy. The treatment is absolutely without 
danger, provided care is taken to shield the thyroid 
gland. Out of seven cases there were five cures 
one marked improvement.—S. Metalnicoy and V. 
Chorine: Bacterial diseases in the larve of the maize 
moth, Pyrausta nubilalis—F. Picard: The factors of 
ical distribution of Plasmodium vWaz and 
lasmodtum prascoz. ` 
VIENNA. 


Academy of Sciences, Jan. 12.—K. Beaucourt : 
Condensation ucta of furfurol with acid amides.— 
H. Mae: Sudden transitions of temperature in the 
Baltic. North or south winds blowing slong the 
length of the Gulf of Bothnia induce & vertical 
circulation, bringing cold bottom water to the surface. 
—W. Blabe er: The application of the ash 
picture for the determination of barks used in phar- 
magy.—C. A. Bobles: Quartz gravel in the marine 
sediments of the eastern Tri —H. Pettersson : 
The disintegration of carbon (3). - Graphite was 
bombarded with «-particles of reduced from 
polonium. These oease to liberato H- es of 
observable range- from carbon at & uoed ban 
which lies between l and 2 om. of air. Apparently 
a higher minimum energy of the «-particle is required 
for disintegrating carbon than for sluminium.—K. 
Menger: A theorem of topol Notes on the theory 
of dimensions. (1)'À proposition lementing the 
definition of dimensions, (2) n-dimensional 

i i .—K. Czapla: Ash 


reagenta.—R. Wegner: 


Anisophylly and i 
inflorescences in Salvia ! 
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z Barr. 
Proceedings of the Fourteenth Indian Selence 
(Seoond rout.) Pp.xxw4-854. (Guloutta: Asmtie 
Anstralanan NOME 


Assoc 
Ooogmon ut ita Meeting in Hobart, January dosi A IRE 
plates. (Sydney, N B W ae 
Metropolitan Boroughs of Wandsworth and Batterser. Guide to the 
Eahibitaon of Continued Education, Friday and Setorday, Mareh ffrd 
and Mth, 1028 Pp. 40. (London: "Hektarven. Polytech. 


Memoras of the Asiat:o ty of Vol 9, No 4° Geographie 
and Oosanographis Hesearch in Indien niere., By Lieut Col. R. B. 
Seymour how Partiv: The Temperature ty of the Coastal 


January to Deoember 1097. Pp ga 
H tho lice: dm Boeisty of South Africa: contain: s Monitor ot 
Discumaons on Papers read d T 
Tt 90 k^ the Transaciions, January-Decem ber oer Pp. Rie 
(Johannesbarg.) 
Britash poh n Association for the Woollen and Worsted Industries, 
Annual Re 1927-28 Pp 40. ) 
Annals of the Natal Museum. Edited by Dr. Mrnest Warren. Vol 
ae Pr aa Pp. 160-+-11 plates, (London: Adlard and Bon, Ltd, 
a. 
Formcx. 
tions made sb the Blus Hill Meteorological 
937 under Ma of Prof. Alexander 
=. 
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Team Work. 


WF welcome the appearance of another report 
of the Committee of the Privy Council for 


Scientific and Industrial Research, that for the 
year 1926-27, which will doubtless be received as . 
an encouraging document in progressive political 
circles. For one thing, it representa the credit side 
of a balance sheet on the debit aide of which there 
stands an item of some £450,000 of püblio money. 
In these days of necessary economy—and of even 
more necessary judgment in ita incidence—a recital 
of the kind of goods that an outlay of half a million 
pounds will buy in the scientific market is an educa- 
tion by itself. For another, it gives some indication 
of the dimensions of the quarry in view. The De- 
partment performs the dual function of taking a 
part in assuring a supply of treinet and experienced 
research workers, capable of applying themselves 
in their respective spheres to the solution of prob- 
lems confronting British industry, and of institut- 
ing and co-ordinating the researches themselves for 
the benefit of the community. 

It is, of course, unfashionable, almost indecent, 
to scoff at research in this twentieth century ; the 
devotion and skill of the pioneers may have been 
taken for granted, but there have at least been 
enough of the more spectacular kind of successes 
in one branch or another not only to attract the 
popular attention, but also to awake a genuine 
concern for the vigorous prosecution of scientific 
researches with & view either to the amelioration 
of the conditions of life or to ultimate oommeroial- 
isation. What is not so fully realised is the enor- 
mous amount of untiring, expensive, fundamental 
team work which must precede the successful 
completion or application of a discovery; the 
amount of minute and often apparently inconse- 
quent detail which must be accumulated in order 
to fashion a single signpost of progrees. The ten per 
cent. of inspiration in genius is readily acclaimed, 
but the ninety per cent. of perspiration is little 
appreciated, because undisclosed in the ordinary 
non-technical report. The labours of the lees 
prominent members of the research community, 
moreover, although normally receiving due recog- 
nition at the hands `of those who afterwards 
make use of them, are often more in the nature of 
fuel for the furnace than the heat iteelf. 

Our contention, however, is not that the prizes 
are unéqual, or even that the opportunities are 
equal, but merely that every honest contribution 
to the advance of our knowledge, provided it 
is accurately reported and adequately indexed, 
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possesses a potential relative value which may far 
exceed ita actual intrmsic value. In particular, the 
major problems of national concern lend them- 
selves to organised team-work, and the Department 
of Scientific and Industrial Research, together with 
the laboratories and associations working under its 
ægis on co-operative lines, are effectively and un- 
obtrusively ‘delivering the goods.’ The backing 
of the State puts selected investigators in the 
position of being able to spend both energy and 
money on an exploration of the foundations of 
industry to an extent which would be impossible 
were the rise of a superstructure the immediate and 
sole concern. Thus there is a solidity, as well as 
a catholicity, about the work done under such 
auspices. 

Another important aspect of the Department’s 
activities is the part which it takes, in conjunction 
with the universities, in making it possible for 
specially promising studenta to devote themselves 
to the preparation for and the practice of a career 
of research. It is recognised that such support is 
a means—poesibly only a temporary means—and 
not an end ; it is not of the nature and quality of 
& prize, but rather of an insurance. As we consider 
that, despite the enormous advances of the past 
decade, Great Britain has scarcely left the threshold 
of the scientific development of industry, we realise 
how necessary a policy this is. The premium coste 
but five per cant. of the expenditure. 

Much thought has been devoted to the question 
of the propriety of giving or continuing mainten- 
ance grants to students. It is satisfactory to find 
that inquiry shows the number of cases in which the 
award proves unjustified to be negligible; it is 
equally satisfactory to find that, even in the chemi- 
cal profession, where there is a superfluity of aspir- 
anta, 66 per cent. of the former recipients are now 
employed in research m industry, in Government 
laboratories, or in the universities. It seems clear 
that the policy of the Department in this respect, 
although it may require eome modification from 
time to time to meet the changing aspect of indus- 
trial and goientifio affairs, has proved both economic 
and fruitful; it is evident that some such oppor- 
tunity for training in the application of academic 
knowledge and of academic methods in the indus- 
trial arena, whether it be carried out under publio 
or private direction, is an essential lmk in the chain. 

Probably the weakest link is here, m ,the use 
which we make of scientific knowledge, scientific 
potentialities, and particularly of scientific method. 
We hear much of the lack of appreciation of indus- 
trial conditions evidenced by young university 
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graduates, of their unpractical equipment and the 
like, but too little of the new directions in which 
the methodical, critical, analytical, and finally 
synthetic processes of thought and of action in 
which they have been trained can be brought to 
bear on the difficulties and the opportunities of the 
work-a-day world. This application is by no means 
an automatic process, and the Advisory Council 
emphasises its significance. Britain, it declares, 
is not behind others in purely scientific work ;: what 
she lacks is the application of scientific discoveries, 
and above all of scientific method, to industry. 
It is to such organisations as the research associa, 
tions that we look specially to hold fast to both! 
partners, and to make their co-operation bojh| 
possible and profitable. '' New industries," says! 
the Report, “may spring up from imdividi 
discoveries and by individual effort, but as a ne 
industry grows or merges into a staple industry 
will depend more and more on co-operative effo 
for ita health and progress. In this oo-operativ 
effort, which is needed to preserve and develop our 
great industries, the scientific man must take his 
share; he must be concerned with the necessity 
for improvement in detail no lees than with more 
spectacular endeavours to strike out into new 
paths.” 

These considerations bring us fairly and squarely 
in view of the main business of the Department, 
namely, to accumulate, either by assembly or 
direct inquiry, scientific results of a character 
suitable for immediate application in support of 
industry, and to lay sure foundations for ita further 
development. No one who knows anything about 
the subject nowadays disputes the contention that 
organised research is, broadly speaking, & paying 
proposition, although there may be a considerable 
lag between the expenditure and ita profitable 
return. Individual researches may, and often do, 
lead to no practical advantage, whereas others 
realise a handsome profit out of all proportion to 
the cost ; in consequence, only the larger industrial 
concerns can support capital charges adequate 
to ensure & profitable proportion of commercially 
suocesaful results of major dimensions, whilst the 
smallest firms can share in the rewards of such 
investigation by supporting the work on a co- 
operative basis. There are twenty-four such 
associations, and the majority are in receipt of 
financial assistance from the Department. It is sur 
prising, however, to find that the Research Associa- 
tion of British Motor and Allied Manufacturers 
receives so little support from the now prosperous 
industry — substantially lees than an amount 
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"represented by gixpenoe per motor vehicle produced 
annually by the industry—as to render it ineligible 
for a geant from public moneys. We cannot claim 
to know all that is necessary for maintaining a 
world-wide supremacy in this direction, so that it 
would appear that we are more afraid of our com- 
petitors at home than abroad. If this is in fact 
the case, or if the attitude of the industry is deter- 
mined by some other reason, our hopes for the 

- future must rest entirely on tho experimental work 
which individual firms are able to carry out. This 
work, of course, is a very long way from being 
inconsiderable. 

The existence of a National Research Council in 
Canada, a Commonwealth Council for Scientific 
and Industrial Research in Australia, a Department 

~of Scientific and Industrial Research in New Zea- 
land, and technical boards in South Africa and 
India, is one of the most encouraging premonitions 
of a reawakening Empire prosperity. Team work 
on a national scale can scarcely fail to be as pro- 
ductive of results as team work on an individual 
basis. The Empire Marketing Board rightly ad- 
vises us to spend our money in such & way as to 
keep as much as possible “in the family "; the 
duty is also laid upon us as members of that family 
_to advise one another concerning the use of our 

^ diverse opportunities in the common weal, and to 
explore our heritage-in concert with a view to the 
efficient exploitation of the family estates. In such 
a case not only wealth, but also better health and 
greater happiness are unlikely to be denied us. 





THe Electronic Theory of Valency. 


The Hlectromic Theory of Valency. By Dr. Nevil 
Vincent Sidgwick. Pp. xii+310. (Oxford: 
p Clarendon Prem ; London: Oxford University 
Presa, 1927.) 158. net. i 


HEN the electronic structure of matter had 

been demonstrated, and the electrons in 

the atom had been not only counted but also 
classified by means of spectroscopic data, it was 
} inevitable that attempts should be made to corre- 
late the new data in reference to atomio structure 
with the commonplace facta of chemistry. In the 
case of metallic salts, which have been shown by 
Ten -rey analysis to be ionised completely even in the 
solid state, the application of physical date has 


been comparatively easy, since the attractive forces, 


in an aggregate ofiions can be calculated, and the 

principal unknown -quantity is the compressibility 

or deformability of the ion. This can be expressed 

as & repulsion varying inversely as the nth power of 
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the distance, the value of n being about 9 for 
crystals of the sodium chloride type, in which each 
ion is surrounded by siz atoms of opposite sign ; 
in. crystals. of the cæsium chloride type, however, 
where the envelope includes sight ions of opposite 
sign, the value of n is greater, whilst the four ion 
envelopes of the zino sulphide type require a 
amaller index. These simple considerations are 
complicated by the mutual polarisation of the ions, 
which introduces another independent constant in 
the calculations; but, by assigning an arbitrary 
value to this constant, it has been possible in a 
considerable number of cases to calculate, by means 
of data derived from independent sources, the 
physico-chemical properties (e.g. the heat of 
sublimation, and the molecular volume) of crystal- 
line compounds of this type. 

On the other hand, when atoms are united into 
molecules by means of ' bonds,’ the problem at once 
passes beyond the present scope of physical 
oaloulations, since the nature of these bonds cannot 
yet be defined in terms of known physical 
quantities. An interesting situation has thus been 
created. On one hand, physicists have yielded 
only too readily to the temptation to ignore these 
inconvenient linkages, and have assigned ionic 
structures to compounds in which the chemical 
evidence pointe clearly to the existence of mole- 
cules, held together by real bonds. Thus, since 
water at 25° contains only one ion-pair for each 
500,000,000 molecules (and this proportion de- 
creases as the temperature falls), chemists will view 
with profound scepticism the suggestion that ice is 
ionised to the extent of 100 per cent. and contains 
no molecules at all; and they may even regard thia 
suggestion as & reductio ad absurdum of the physical 
method of attacking chemical problems. On the 
other hand, when once the electrical structure of 
the atom has been accepted, chemists cannot avoid 
making mental pictures of the electrical structure of 
molecules ; and these pictures have a definite value 
even, when they cannot be reduced to precise 
physical forms. 

Thus, although the idea of ' shared electrons ' as 
an explanation of the chemical bond was intro- 
duced by Sir J. J. Thomson before the nucleus 
atom was invented, we are indebted to Prof. G. N. 
Lewis for exploiting the general proposition that it 
takes two of these shared electrons to make & bond ; 
and this general proposition is now so firmly estab- 
lished that physicists may look upon it as a chemical 
fact for which a physical explanation must ulti- 
mately be devised, although at present we do not 
know in what way & pair of electrons can come 
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under the control of two atomic nuclei, or why & 
binuclear orbit should be ocoupied by two electrons. 

Dr. Sidgwick’s book is an attempt to review the 
ordinary facta-of chemistry in the light of the 
electronic structure of matter. le differs from 
previous books on the same subject, mainly in that 
attention is paid to the claasification of the electrons 
into groups and sub-groups having a common 


principal or subsidiary quantum number. The | 


most characteristic feature of the book is therefore 
& tentative classification of the shared electrons of 
chemical compounds, on the lines of the well. 
established spectroscopic classification of the 
unshared electrons of free atoms and ions. Such a 
classification must be mainly speculative, since it 
has at present no clear physical basis; but it may 
nevertheless prove to be of real value as an easential 
stage in the development of a combined attack by 
chemists and physicists on & problem which is of 
‘vital interest to both. Jn particular, the inter- 
pretation of chemical facte in terms of a purely 
empirical electronic theory of valency (and theories 
of valency have always been empirical) may be the 
only way in which the overwhelming array of 
chemical facts can be collected and masticated with 
the view of ultimate digestion. Thus, a very 
elementary static theory enabled Prof. G. N. 
Lewis to demonstrate the dual character of chemical 
affinity (typified by the transfer and the sharing of 
electrons) which. the earlier chemical theories of 
valency had persistently sought to unify, and thus 


made it possible to harmonise the antagonistic : 


valency theories of van ’t Hoff and Werner. 

This dual classification of single bonds, which is 
still the most important contribution made to 
chemistry by the electronic theory of matter, leads 
logically to the conception of polar, non-polar, and 
semi-polar double bonds, and & corresponding series 
of triple bonds, and in this form appears to cover 
all the main facts of chemical combination. It 
therefore seems likely to provide a permanent basis 
for all future theories of valency, with perhaps a 
grudging admission of a limited number of excep- 
tions. 

The most important. of these possible excep- 
tions are the one-electron bonds which Sugden 
has used gs a means of maintaining Lewis’s potet 
rule in compounds where groupe of 12 electrons 
would otherwise be called for to represent the six 
2-eleotron bonds of a 6-oo-ordination compound. 
Sugden's very large group of exoeptions, however, 
ig narrowed down by Dr. Sidgwiok to a few con- 
spicuously unstable compounds, comparable with 
the l-eleotron system, H,*, which can be detected 
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in high vacua by means of the mass pimus, 
Dr. Sidgwick therefore admita the existence of 
l-eleotron bonds amongst the unstable hydrides of 
boron ; but even these exceptions to the general 
rule are only made necessary by the assumption 
that, since spectroscopic evidence proves that & 
large amount of energy is required to remove the 
K-electrons from àn atom of elementary boron, the 
sharing of these electrons with a second atom of 
boron in the molecule of & boron hydride is im- 
practicable. This assumption is open to question, 
since the balance of energy required can at present 
only be aet down as the difference of a large known 
quantity and a similar unknown quantity, which 
may perhaps also be large. 

The thres-eleciron bonds, used in Thomson’s 
formula for benzene, represent another type of ex- 
ception, which appeals strongly to many chemists 
as supplying a physical basis for certain theories 
of residual affinity; bui, since the parachor of 
benzene is in harmony with Kekuld’s formula, 
it is ‘doubtful how far even this very attractive 
exception is justified when the static condition 
of chemical molecules is under consideration, as 
contrasted with the possible existence of transient 
' activated ' forma. 

Dr. Sidgwiok's own principal contribution to the 


_electronic theory of valency has been in connexion ` 


with the ‘co-ordination compounds’ which formed 
the subject of his presidential address to Section B 
(Chemistry) at the Leeds meeting of the British 
Association. These compounds were (and still are) 
widely known as ‘molecular compounds,’ t.6., ag 
compounds formed by the union of integral 

cules, instead of free atoms. The rules and man 
of the facta of co-ordination, culminating in the 
development of a new type of optical activity, were 
discovered by Werner; but they were associa 
with a confused (although definitely dual) oon- 
ception of valency, which he would have been the 
first to clarify if he had lived to read G. N. Lewis's 
(1916) paper on ' The Atom and the Molecule.” 
These molecular compounds do not obey the ordin- 
ary rules of valency, although they conform to the 
rules of co-ordination. They-were first brought 
into the general scheme of the electronic theory of 
valency in 1919, when Langmuir suggested that, in 
the platinum ammonia compounds, such as PtCl, 
4NH,, the “ NH, radicals are held directly to the 
.platinum, each sharing a pair of eleotrons," #0 
that “all these compounds should be looked upon 
as typical primary valence compounds,” that is, 
as compounds in which a quadrivalent atom of 
nitrogen is united to the metal by two shared 


» 


1 


y “APRIL 7, 1928] 


valency-electrons. In 1921 he applied the same 
ideas to the metallic carbonyls, Ni(CO),, Fe(CO),, 
Mo(CO),, which can be regarded as molecular 
‘compounds of carbon monoxide with a metal; he 
therefore assigned to these compounds valency 
formule, which have recently received a remarkable 
vindication from the discovery of chromium 
carbonyl, Cr(CO),, by Prof. Job in the laboratories 
of the Sorbonne. 1 
uir’ssuggestion that ¢o-ordmation E 
e sharing of a pair of electrons, derived w. 
one of the components, has been adopted 
gwick as the fundamental feature of the theory 
f oo-ordination with which his name is now 
ABSometimeas associated. In order to illustrate that 
theory, he suggests that the union of ammonia with 
a metallic chloride may be compared with the 
action of ammonia on methyl iodide, 
[CHI] + NH, -[CH, .NH,]+I-, 
since in each case the molecule of ammonia can only 
enter the inner sphere of affinity by displacing an 
atom of halogen from it in the form of a halide ion. 
The process of oo-ordination therefore involves: 
(i) the formation of a real bond between the molecules 
or ions that are undergoing oo-ordination, just as a 
bond of the ordinary kind is formed between carbon 
and nitrogen when methyl iodide and ammonia 
unite to form methylamine hydriodide ; and (ii) the 
transfer of an electron from one atom to another, just 
as (in the same interaction) the nitrogen of the 
ammonia gives an electron to the iodine of the 
methyl iodide, and thereby acquires a positive 
charge to balance the negative charge of the 





iodide ion. 

M hist, however, Dr. Sidgwick has done much to 
clarify our conception of co-ordination, and to 
bring it into lme with other forms of chemical 
combination, he is doing & real disservice by 
attempting to extend the use of the word to include 
not only all the main types of moleoular compounds 
‘to which it is commonly applied, but also a large 
proportion of the oxidation producta known to 
chemistry. For this extension there does not 
appear to be any warrant in current literature, 
since the burning of carbon monoxide to carbon 
dioxide, the electrolytic oxidation of potassinm 


chloride to potassium chlorate or perchlorate, and | 


the conversion of a sulphide to a sulphone, all lie 
outside the scope of existing definitions of co- 
ordination; and only ambiguity and confusion 
can result from an attempt to alter the meaning 
of so well-established a term. None of these 
oxidation produote is in fact a co-ordination com- 
pound in the generally accepted meaning of the 
No. 8049, Vor. 121] 


/ ) 
NAu JRE 


D 
520 


term, and the only analogy is found in the faot that, 
when an atom of oxygen is added to a chloride ion 
(or indeed to any system os. ying a complete octet 
or shell of electrons), the two shared electrons which 
provide the bond of the oxide are both derived from 
the complete octet, whilst the half-moleoule of 
oxygen contributes only a sextet to the final system. 

If these two electrons are shared equally by the 
two atoms which they unite, the oxidation must be 
accompanied (as I pointed out in 1923) by the 
development of & negative charge on the oxygen 





, "i and a positive charge on the other element, exactly 


88 in the process of co-ordination. The atoms are: 
then united, on one hand by a non-polar bond or 
oo-valence, and on the other hand by an ionio 
linkage or electrovalence, similar to that which 
unites the sodium and.chloride ions in common salt 
or theammonium and chloride ions insal-ammoniao, 


e.g. NMe, +0 — NM», - 0 (oompare NH, 4 Cl). 
This dual linkage, which was first described as a 
‘mixed’ double bond, is desaribed by Sugden as 
a 'semi-polar' double bond; but Sidgwick now 
proposes to call it a ‘ co-ordinate link.’ This name 
is again unfortunate, since the transfer of an 
electron, which acoompanies the process of oo- 
ordination, may either create a charge on the atoms 
of a neutral molecule, as in the formation of an 
ammoniate, or may get rid of it, as in the formation 


of a platinichloride, 2KC1+PtC,=K, [Pt] , 
where the chlorine atoms in the product are regarded 
as neutral (just as in CCl), since the electric 
changes which they formerly carried have been 
transferred to the metal. In the product, there- 
fore, Sidgwick’s own theory indicates that the co- 
ordination compound is held together by ordinary 
non-polar bonds, which are abnormal only in that 
the anion carries a negative charge. ‘Since one of 
the two main groups of co-ordination compounds 
does not contain the type of union which it is 
proposed to describe aa the ‘co-ordinate link,’ this 
new term appears to break down, not only by 
covering too much ground when including the 
oxides, but also by covering too little ground in 
excluding the co-ordination compounds of ionised 
salta. 

Finally, reference may be made to the symbol 
which Dr. Sidgwick uses to represent the ‘ mixed ’ 
or ‘ semi-polar’ bond, or the ‘ co-ordinate link’ of 
his own nomenclature. Since a single arrow has 
been used extensively by Robinson and others to 
represent a process of ‘ electron drift’ in a single 
bond, there is & real risk of confusion in Dr. 
Sidgwick’s use of this same symbol to represent a 
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homopolar single bond on which an electrovalenoe 


has been superposed, as in the oxide NMe, - 0, 
especially as Robimson’s electron drift would 
ultimately have the effect of breaking or ionising 
the homopolar bond, whilst the electron transfer 
represented by Dr. Sidgwick’s symbol has the 
converse effect of making a bond between two 
molecules or ions which were previously quite free 
from one another. In this respect, Sidgwiok's 
symbol is definitely inferior to the symbol = 
introduced by me in 1922, which Sugden has 
used so extensively for this purpose. Both symbols 
are, however, inferior to the alternative (which is 
expressed by Sir Joseph Thomson’s phrase ‘ inter- 
molecular ionisation’) of showing by means of 
plus and minug signs the charges on the individual 
atoms, or (more accurately) the relationship be- 
tween the nuclear charge of the atom and the 
number of its quantum orbits which are occupied 
by electrons. Thus we may write the sulphate 
ion as: 


S TERT CS 
67° NS. uA Na 67 NG 
CE HS 

öy AE 0H ne AE 
o/ ^ Non æ s i * o7 Non 


but the first of these symbols is the only one 
which shows that there is no direct change in the 
single bonds between sulphur and hydroxyl when 
sulphurio aoid is ionised 


ON sg OM e d 12H. 
OY BN oH o7  Nà 
In the same way, the analogous formula for the 
orthosilicate ion, - 


0 : 
DEC ,is the only one which shows that the 
negatively charged oxygen cannot form a true 
' gemi-polar ' bond with the silicon atom, since this 
atom is neutral and no longer carries a surplus 
positive charge. 

Whilst a large part of Dr. Sidgwiak’s book is 
necessarily concerned with co-ordination and its 
various applications, the other forms of chemical 
combination are also adequately discussed. Thus 
the physical evidence for the nuclear atom, with 
its quantised electron orbits, forms the subject of 
two preliminary chapters; and the nature of the 
chemical evidence which led Main Smith- to 
anticipate Stoner in re-arranging the quantum 
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‘be well advised not to let the attractiveness of 








groups in the periodio classification of the elementa 
is indicated much more olearly than in Smith's own 
book. General rules are also given whereby the 
author not only proposes to distinguish the physical 4 
properties of an ionised salt from those of a non- 
ionised compound, but also claims to be able to { 
distinguish a covalent compound from a chelate 
co-ordination compound. In many cases these 
distinctions can be made with some confidence, a8  . 
in the case of mercurous iodide, where the colo 
the compound agrees with the X-ray anal 






mere aggragate of univalent ions, Hgl,. but m 
consist of covalent molecules, probably of the 
structure I. Hg. Hg.I. In other cases, however, 
thé evidence is-much lees clear and the conclusions 
arrived at are leas certain. Thus, in the rather 1 
difficult case of tellurium, the diagnosis appears to 

be based on a somewhat incomplete study of the 
symptoms, and will almost certainly have to be 
reconsidered as further knowledge becomes avail- 
able. 

The possibility that drastio revision of some of 
these preliminary conclusions may be called for 
does not, however, destroy their value, since, if they 
succeed in provoking further experimental work, ‘| 
they will have falfilled one of the principal functions 
of a theory. At the same time, the reader would 


the picture obscure the tenderness of many of the 
threads of the canvas on which it is painted, since 
the author does not always emphasise sufficiently 
the reservations underlying his statements. If, 
however, when the author writes ‘it has 

proved" the reader will mentally substitute the 
more accurate phrase “it has been suggested,” 
and if when he writes “this must be due" the 
reader will read “ this is.generally believed to be 
due," no great harm will be done by the rather over- 
confident way in which the author’s very fascinating 
views are put forward. There is also a risk that 
injustice may be done to earlier workers, owing to 
the fact that the origin of the views adopted by 
the author is not always indicated olearly. In 
particular, the section on the “Electronic Inter- 
pretation of Co-ordination ” doee not contain any 


-reference to the paper, published in 1919, in which 


Langmuir anticipated the essential postulates of 
the theory of co-ordination advanced by the author 
in 1923. In the same way, the sections on the 
oo-ordination of hydrogen might be strengthened | 
by including a reference to the very clear state- | 
ments on this subject which were made by Pfeiffer 
so long ago as 1913, and by Dimroth in 1921. 
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The last chapter of the book is devoted to a 
preliminary survey of the families of elements which 
make up the periodio table, with the view of finding 
an electronic interpretation of the chemical data, 

on the known structure of the atoms and the 

own behaviour of the valency electrons. This 
survey is intended to foreshadow the contenta of & 
new volume, in which these problems can be dis- 
cussed more fully; but the value of that volume, 
when it appears, may be enhanced considerably by 
that the author has been bold enough to 

t hia first impressions into print, perhaps with 

e expectation that they may form a target for 
constructive criticisms. = 3 

Since the work of interpreting chemistry by 
means of physics may be one of the main tasks 
of the next decade, Dr. Sidgwiok’s book will be 
welcomed by workers in both branches of science, 
and all the more so from the attractive form in 
which it is presented. It is not an easy book to 
. read, but (with one exception) the chapters are 
short, averaging leas than 20 pages, Bo that they 
can be studied, one unit at & time, without undue 
effort; and the publishers have done their share in 
contributing to the pleasure of reading the book. 

. T. M. Lowry. 


Phosphatic Fertilisers. 


Phosphoric Acid, Phosphates, and Phosphatic Fer- 
tilisers. By Wm. H. Waggaman. Assisted by 
Henry W. Easterwood. (American Chemical 
Society Monograph Series.) Pp. 370. (New 
York: The Chemical Catalog Co., Ino., 1927.) 
7.60 dollars. : 

HIS book is the thirty-fourth publication of 
the American Chemical Society Monograph 

Series, the purpose of which is to present to 
chemists as a whole the collected information on a 
chosen subject in a readable form and to show the 
~ problems that still await investigation. Hxoeéd- 
ingly numerous are the references to the literature, 
and these will be of the greatest value to those 
readers who wish to pursue the subject still 
further. 

Ever since the value of artificial fertilisers in 
agriculture was established, phosphoric acid has 
been considered mainly in this connexion. While 
in the past this easential plant food was given 
in the form of superphosphate, basic slags, rook 
phosphates, guano, and bones, only the first three of 
these are now available to any extent as fertilisers. 
The reserves of guano are becoming exhausted and 
the supplies are consequently limited. Bones are 
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of importance in other industries. The ideal phos- 
phatio fertiliser should combine good ‘ availability ' 
with cheapness and be at the same time a high- 
grade produot, for freightage has to be taken intc 
account. 

Judging the three fertilisers now in use by these 
standards, the water-soluble phogphate-has the 
greatest possibilities, for by development and im. 
provement of methods of manufacture the grade 
can be increased and price reduced. Basio slags 
are the -by-product from steel works and of oom- 
paratively little value to the makers; the chance 
of improving their agricultural value are very 
remote. With regard to rock phosphates, though 
both high-grade and attractive in price, they are 
slower in action. Of recent years they have 
undoubtedly been used to a larger extent, but this 
would appear to be due to the fact that price 
and proximity of supply—they are well distributed 
over the world, so freightage is reduced—are im- 
portant factors. Even now, however, the world 
consumption of superphosphate is greater than 
that of either rock phosphate or basic slag. Thue 
if any advance—which is long overdue—can be 
made in the phosphate industry similar to that whick 
has taken place in the manufacture of nitrogenous 
fertilisers, the future would seem to be with the 
water-soluble phosphates. This is a topic of muck 
general interest. In consequence, Messrs. Wagga 
man and Easterwood's book should be valuable tc 
many, for in the main it deals with this subject. In 
addition, the growing importance of phosphoric 
acid in other industries is shown very con- 
vinoingly. Of the relative merita of the phosphatic 
fertilisers now in use it haa little to say, for 
there is still much controversy on the subject. 
Nevertheleas, information on that matter from 
one so well qualified as Waggaman would have 
been welcome. 

The book as a whole describes (1) the im. 
portance of phosphoric acid in bio-chemical anc 
industrial processes, and (2) the sources and 
types of raw phosphatic material available, (3' 
methods for converting these into commercia 
products, (4) the economic production of phos. 
phorio acid. Part L is & general outline, bui 
its value is greatly enhanced by the numerous 
references to the literature; an expansion of this 
part, the inclusion of references to some of the more 
recent work, and omission of the section or 
elemental phosphorus and ite compounds woulc 
have been preferable. The sources and types o: 
raw phosphate material, their conversion ink 
fertilisers, etc., are treated in considerable detail 
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and to those in any way connected with this trade 
it should be valuable. With regard to basio 
slags, their agricultural value in Great Britain 
and Ireland, at least, is not in full agreement 
with the results, taken from 1911 experimenta, 
quoted in this book. Of the economio production 
of phosphoric acid the authors have much to say. 
The senior author has taken an aotive part in 
the development of the pyrolytic prooeas and other 
problems, so that the conclusion that phosphoric 
acid will be & serious rival to other inorganic acid 
comes from a very authoritative source. 

“ Phosphorio Acid, Phosphates, and Phosphatio 
Fertilisers " folfils admirably the purpose of this 
series, giving a clear and full acoount of the subject, 
especially the industrial side. The suthors’ views 
on the future development are supported by a 
veritable mass of data, while the numerous illustra- 
tions make the book attractive. 





Geography and Anthropology. 
Environment and Race: a Study of the Evolution, 
Migration, Settlement, and Status of the Races of 
Man. By Dr. Griffith Taylor. Pp. xv +354 + 
6 plates. (London: Oxford University Press, 
1927.) 21s. net. 


"p racial history of man cannot be elucidated 

by the physical anthropologist alone. The 
most that he can do is to describe the physical 
characters of large or small groups of men, recent 
and extinot, and to indicate their inter-relationshipe. 
The historian, or colleotor of legendary history, 
may throw some light upon past movements of the 
population, and the contemporary observer can 
record what movementa are in progress or took 
place in the immediate past. The biologist, using 
that term in ite widest sense, may make suggestions 
as to the factors of evolution, physiological, psycho- 
logical, and others; as to the phenomena of 
miscegenation, heredity; and various other in- 
fluences and processes. 

Some of these aspects of anthropology are con- 
ditioned by the physical environment of & given 
people, but even an environmental study does not 
suffice, since it is necessary to understand the former 
geographical and olimatic conditions which were 
operative upon the ancestors of that people. We 
know that practically all peoples have been sub- 
jected not only to an environment different from 
that in which they now live, but also that their 
environment continually varied, land was raised or 
submerged, and there were major and minor fluctus- 
tions of climate. Also, it is necessary to know the 
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relief of the land, the rainfall, and other data, in 
order to learn what areas were favourable for human 
existence, those that served as corridors and those 
that acted as barriers, and so facilitated or inhibited 
human movements. 

These studies are the province of the geograph 
and although partial studies of this kind have been | 
made, which have been published in various books 
and journals (some of which are likely to escape 
the notice of anthropologists), they have never 
previously been assembled in a single book ; 

& general survey of the world on these lines has 
beyond the scope of the anthropologist. If onl 
for this effort, anthropologists owe a great debt to 
Prof. Griffith Taylor for his “‘ Environment and 
Race.” In considerations of this kind, a time soale 
is necessary, and it is mainly to the geologist that 
anthropdlogista must turn, and our author,naturally, 
has not neglected this aspect. Although oulture has 
nothing to do with race, we do find that certain 
languages, ‘customs, ideas, and objects have a 
particular range in space, and doubtless some of 
them were restricted in their origin to a definite 
group of people; here the linguist, the sociologist, 
and the technologist come to our aid; the subject 
of fossil technology, or archwology, for example, is 
invaluable in tracing the movements of ancient 
oulturee ; but the diffusion of cultures in some cases 
may to & large extent be independent of racial 
migrations, & fact which the author seems to have 
overlooked. 

For the past and present setting of the stage for 
mankind, Prof. Griffith Taylor provides & most 
admirable survey. Within the compass of & small 
book it was obviously impossible for him to go nA 
that detail which a student of a given area migh 
require, but the broad lines here sketched out will 
prove an invaluable preliminary to more intensive 
research—it may here be noted that the loess belt 
of Europe has been overlooked, though it formed an 
important migration route. 

The book is an amplification of suggestive articles 
that. have appeared in the American Geographical 
Review, 1919, 1921, 1922. The thesis is maintained 
that man originated in central Asia and thence 
Neanderthal (with which Proto-Australian, e.g. 
Talgai, eto., are associated), Negrito, Australoid, 
Negroid, Iberian, Nordio, early and late Alpine 
(t.e. Mongolian) stocks debouched in this order and 
passed, but not necessarily all of them, along the 
corridors of the peninsulas of central Asia—Europe, 
Africa, Australia, and America; the earlier propulsive 
forces being the olimatio thrusts of the four main 
ice ages. This theory presupposes that increase in 
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the cephalic index (C.I. took place only in the 
centre of Asia, and though it is worked out with 
ingenuity it is unlikely to receive the support of 
anthropologists. 

The argument is based on averages, and does not 
take into account the considerable fluctuations that 
oocur in the groups. Thus the Lower Negroes, 
“ Peoples of Guinea and Upper Nile," are credited 
with a C.I. of 71 (parallel with the South Melanesians 
pad New Guineans); the Wolofs of Senegal are 
said to have a C.L “ aa low as 09," but Struck gives 
it as 74:3; and the author oredits the Higher 
Negroes, '' Bantu-speaking Negroids,” with a C.I. 
of 73 (parallel with the Australians). B. Struck 
has prepated a well-documented “Karte des 
Kopfindex " of central Africa (Z. f. E., 54; 1922), 
from which it is evident that the averages af 
peoples of Guinea and the Upper Nile Valley vary 
from 71 to 75, few being 71 or lees, but also in the 
former region there are numerous peoples with 
average C.I. of 75-79, while in the Cameruns and 
Congo basin average indices of 77 to 81 are common, 
with patches of above 81. According to Griffith 
Taylor’s scheme, these Negroes should be Hamites, 
Semites, Aryans, and early Alpines; but we are 
told that the ‘‘ vast central and southern block of 
negroes .has not been greatly affected by recent 
mixture” (p. 106). A similar objection applies to 
other areas. 

From Appendix B, it is evident that the author 
still adheres to his previously published opinion 
that various customs, etc., characterise definite 
zones of cephalic indices. In 1921 he said, “the 
couvade occurs in the Hamitio-Iberian zone [C.I. 
16-18] and nowhere else," but the Carib C.I. of 80-9 
and the Arawak of 83 are hard to reconcile with this 
generalisation, and other cultural distributions are 
equally open to question. It is doubtful whether 
any ethnologist will accept this theory of zonal 
cultures. A new feature is the mtrod~ction of 
‘ethnographs,’ in which certain physical characters 
are oómbined to form & hexagon, the proportions 
of which vary according to race. The book is 
illustrated by a number of racial types, and especi- 
ally useful is the large number of distribution maps 
and block-diagrams. 

The book concludes with valuable discussions on 
* the white race in the Australian environment ” 
and “‘ the control of the potential white settlement 
of the world by environment.” In these sections 
Prof. Griffith Taylor speaks with authority based 
on solid facts, and they should be carefully studied 
by prospective emigrants and also by politicians. 

A. C. HADDOR. 
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^ . Our Bookshelf. 


Rules for Compositors and Readers at the University 
Press, Oxford. By Horace Hart. The English 
revised by Sir James A. H. Murray and 
. Henry Bradley. Twenty-eighth ion. 
. 185. (London: Oxford University Press, 

.) 28. net. 


Tas little book waa not originally intended for , 
publication. When it was begun the intention was 
i simply to make a guide for compositors and readers 

e Clarendon But copies were also given 
nich who were interested, and, later, de ad pm 
for copies were received from persons W o had no 
absolute claim to be supplied gratuitously. Many 
such requests came from Home, Colonial, and Indian 
Government officials. That is a recommendation 
in itself; and the recommendation is heightened 
when we learn that, later, it became known that 
copies were on sale in London. Clearly there waa 
no alternative but to publish the book for the 
benefit of all those who are interested in the teohni- 
calities of typography ; and there can be no doubt 
that it confers great benefits not only on those 
engaged in the art of printing, but also on those 
whose business it is to write. 

The book includes, of course, the pear pea (but 
none the less ) guide to oorreotion. 
But kid is algo an Binhebetinal ist o of alternative 
and -difficult spellings ; there is a list of 
for use in medical works, divided into bores P 
and words without, hyphens ; there are rules for 
setting up French, German, and Greek works ; there 
is advice on the question of spacing—a matter 
which is ordinarily full of annoyance for both 
printer and adber. special signs and symbols are 
made clear ; and sufficient attention is paid to the 
use of punctuation, O and Oh, a and an, to save 
much impen: irritation. It is not possible here 
to indinate d the scope of the book. It is a work 
of reference, and, as such, may be expected to 
be a mine of easily accessible ead that 
expectation is certainly fulfilled. 


The American Annual of P. phy, 1928. Vol. 
42. Edited by Frank R. pre and E. J. 
Wall Pp. 224 +68. n, Mass.: Amer- 
ican Pho hio Publishing Co.; London : 
B. T. Ba Ltd., ori Paper, 75. 6d.; 
cloth, 10s. : 

Las annual has several distinguishing features. 

“ Practical of the Year's Work in 


Phitode ne? by Mr. Wall, is a readable and 
discriminative article with occasional valuable 
criticisms. The formule of developers, etc., are 
all tabulated on the same unit, and each table, 
which includes those of & like kind, has the average 
formula appended to it. There are more than 
ninety pictorial illustrations, and an article 
aoe attention to their characteristics by Mr. 

rie 

the sixteen other articles, the one of out- 
standing interest is on “ Photography thro 
Microscope,” by E. P. Wightman and A. P. H. 
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Trivelli. The authors not only deearibe modern 
developments ir photomicrography, such aa the 
use of ultra-violet light, modern methods of dark- 
ground illumination, and the application of the 
motion picture camera’ to certain types of 
microscopic moving subjects, but also they give 
illustrations that are very little if at all inferior 
to the origmal photographs. Examples of the 
use of the ultra-microscope include pictures of 
Pleurosigma angulatum, collodion and gold films, 
a partial mirror of gold, s normal blood platelets, 
soap crystals, and the llow fever. 
Those taken by means o ae vin et radiations 
show remarkably fine definition, bearmg in mind 
how difficult it is to find the foous in this 
method; and they clearly demonstrate the in- 
creased resolving power of the shorter wave- 
. The kinematographio photomicrographs 
show the gradual development of silver bromide 
grains, the growth of silver sulphide specks on 
the surface of fused silver bromide, the absorp- 
tion of water by a crystal of salt in butter, and 
the formation of oolloidal biamuth and. its sub- 
sequent coagulation. These and several other 
photomicrographs, of .both high and low power, 
were supplied by experta in the various branches 
of work represented 


God is Love. Can this be True? An Old Mans 
Meditations. By Dr. James M. Wilson. 
ations: God in the Modern World.) eal 31. 
(London: Ernest Benn, Ltd., 1928.) 1s. net. 


Ra icion is closely concerned not merely with the 
problem of the existence of God, but also with the 
even more problem of His character. God 
might exist, and yot not be the kind of being man 
could ern on Wilson olearly realises that 
the God of biological science scarcely resembles 
the God of Love whom we read of in the New 
punit How are we to reconcile these 


1s on A Wilson's method is to evacuate his God 
of transcendence and personality, and to present 
Him as purely immanent Spirit, in the conscious 
possession of whioh Spirit men may find sonship 
with God. This solution, while emphasising the, 
to ar ga oa age in dispensable consciousness of union 
ita too. Indeed, what 
solution. has not? If we divest God of trans- 
cendenoe and personality, the God of biology may 
wear & more tolerable aspect, since the p, rmp 
He imposes are His own, and sinoe (if He is im- 
peru does not really know what He is 
ut what we in one way, we loee in 
another: for the God d religion, divested of trans- 
cendenos and rality, seems no longer worship- 
ty is & supreme value, and whatever 
falis Hd of it seems unworthy of worship. As 
for the immanent God, the God within us, if we 
begin by worshiping Him, shall we not end by 
worshipping ourselves ł 
We may, however, be grateful to Canon Wilson 
for approaching this most difficult subject in & 
spinis of candour and deep HOC faith. . 
3 C. HARDWIORK. 
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Archimedes : or The Future of Physics. By L. L. 
Whyte. (To-day and To-morrow Series.) 2 
96. (London: Paul and Co., Ltd.; 
New York: E. Dutton and Co., n.d.) 
28. 6d. net. 


mash bak pp tn —— Àü 
It is y ow t the acce 
principles of theoretical mechanics break 

at the boundary of the atom, and some new ac 
will have to be devised which will make the 
internal structure of atoms amenable to mathe- 
matical treatment. The main issue of the crisis 
is the subject of the controversy between Einstein 
&nd Eddi on one hand and Bergson and 
Whitehead on the other. The author tries to 
fathom the meaning of this modern duel and to 
forecast the manner in whioh it will be eventually 
settled. He directa attention to the fact that the 
laws formulated by Einstein deal with reversible 
phenomena. processes in Nature, on the 
other hand, are irreversible. “It may be that the 
reason why we cannot in atomic behaviour 
in terms of particle motions is that electrical and 
radiational processes are essentially irreversible. 
Particle motion and wave propagation—the two 
ideas on which all modern theories of matter are 


‘| based—are both represented by mathematical 


expressions which are essentially reversible, since 

time enters only thro the square of ‘dt’. If 

ould prove irreversible, we 

have bn found & reason why the old concep- 
inadequate. 

e analogy between 

, both of which are 


The author draws & 
radiation and life 
essentially irreversib 
La sva won fend Par Prof. P. Bar- 

barin. Troisième édition suivie de notes sur 

la géométrie non euclidienne dans Bea csl uw 
os sg és ique mathématique, par 


m Scientia, No. 18). P .170 +7 


Sand (Paris : Gauthier- Villars et Cie, 1928.) 
16 francs. 
ÁN in and brightly written ‘introduction 


to non-Euclidean geometry, with an appendix of 
notes d with ita relations to the theory of 
relativity. ere are plenty of references and 
several plates, Ee ee of the heroes of 
the subject, Bolyai, batechewsky, Riemann, 
and a fascinating picture of Beltrami's pseudo- 
sphere. It is an extremely good half-crown's 
worth. 


Les bases de la géoméirie et de la eique : Pin- 
variance de l'espace euclidien. ar Clément 
Laurès. . iïi+125. (Paris: Albert Blan- 
ohard, 1928.) 15 freno. 


Tau author claims to have proved Euclid’s postu- 
late of parallela and to have pointed out the errors 
and contradictions of Lobatschewaky. The book 
is an attack on non-Euclidean geometry and the 
theory of relativity, which M. Laurès describes 
ely as “ une des plus stupides inventions 

du XIX* Sale, " and “une autre stupidité, fille 

atnée de le première. 5 
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Letters to the Editor. 


doe ot cea by ee No 


by his correspondents. 
can he undertake to io en Wee on anced ee 


The Production and Application of High 
Voltages in the Laboratory. 


Taa importance of 1A opp ireti of high voltages 
to vacuum tubes is self 

connexion with radioactivity 
lately by Sir Ernest Rutherford! For the two 
years we have been occupied in developing a laboratory 
method for the production of high voltages in a form 
suitable for application to vacuum tubes. Our 
problem divided itself into two : (a) The 
production of high voltages ; (b) therr application to 
Mu tubea. . 

The method for producing high voltages is based 
buo and well-known principles. A condenser of the 
order of 0 5 atoae id to & potential of 
the order of 50,000 volts and ae 
through & small inductance and a 
inductance is coupled to a resonance sper ofi the type 
usually referred to as a Tesla or Thomson coi 


was immediately obvious that- very high,potentials 
can be ob boe enne Our coils 
were wound on pyrex tubing 3 inches in diaméter and 
86 inches lo The m of turns was in the 
neighbourhood of 7000. 


e main difficulties to overcome were the insula- 
tion of the ends of the ooil and of the turns from each 
other, We found ordinary transformer oil to be 
capable of insulating coils for 3,000,000 volta at 
atmospheric pressure, and for more than 5,000,000 
volta et 500 pounds per square inch. No extra- 
ordinary precautions as to purity of the oil or other- 
wise were used, and do not seem to be necessary for 
esed voltages. Spuri caps wero mounted in the 
manner on ends of the ooil. By using the 
bug on half wave- , the ient at the capa 
corresponded to one-half of the total voltage. 
coils were subjected to rough vacuum impregnation 
perhapa as a matter of prejudice. Our limitation at 
5,000,000 volta was in the insulation between turns 
with this pde] length of ooil. Ordinary No. 40 
silk enamel covered wire was used. The ends and the 
electrical efficiency are capable of giving consider- 
ably higher vo with the present arrangement. 
Brnoe 5,000,000 volta, when applied to doubly charged 
helium atoms, or a to a-particles, and still 
more to multi 7 iong (atrippod atoms), 

sen af a of giving 


should be particles with 
much in excess of the swiftest a-perticles so ie 


observed, we temporarily transferred our offorta a about 


7. ^ a year ago to the problem of applying voltages of this 


order to vacus. n T 

The method o e volt may be 
described as a capacity potentiometer. e apparatus 
consisted in an insulated metal ‘ pick-up ' ball suitably 
placed in the fleld of the coil and connected to one 
terminal of a 10-inch sphere gap, the other terminal 
of which was earthed. By a preliminary calibration 
at the game frequency, the ratio of the coil potential 
to the Pipe oR potential was determined at low 

e 


voltages on latter (about 100 volts), This 
calibration involved a sien A the voltage ibu- 
tion along the coil, the d of which we will report 


later. A knowledge of this “distribution made it 
. ! E. Rutherford, NATURE, 120; p. 809; Dec. 3, 1917. 
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possible to infer the voltage acroas the whole coil by 
measuring the voltage across a small section, thus 


the effent. of the distance between the two balls cf 
the gap. These calibrations have been performed 
under various conditions with entirely different set-ups, 
giving always consistent values Ts the voltege 
obtainable with a given input. 


We have also ormed rough calibrations in which 
the Tesla coil vo was measured directly by means 
of a sphere gap &nd simulteneously by the pony 


potentiometer. Due care has been taken in this 
to reduce the effect of the loads to the direst gap on the 
potentiometer. 

The order of magnitude of the voltage has also 
been ascertained by measuring the field strength at a 
distance by means of a cathode-ray oscillograph and 
apples udna of electrostatics. 

e doubts which might be raised as to the correct- 

nes of our sphere- So ee een emie Da EMO d 
The truthfulness o Bphere gap and the absence of 
conductivity in the oil. Our frequencies being of the 
order of 100,000 per second, the correctness of the 
pasada gap is Ee, by the work of Peek. The 
tion lied to the capacity potentiometer 

Falk ow to voltages we have tested in various 
ways. Thus the pomtion of the pick-up was varied, 
giving A ways consistent resulta. The sperk-over 
turns on especially tested wire always leads 

to higher voltages than thoee measured. The voltage 
measured. is proportional to the voltage applied to 
the primary circuit. At the same time, the direct 
effect M the primary circuit on the piok-up is 


n 
d After trying discharge tubes of eat e uml 
it e fed that limitations somewhat 


to those experienced at low enoies apply to high- 
frequency vol as well. e application of more 
than 400,000 volta in an o appears to be 
dificult, apparently due to the: t Wiss of 


compl: ou &n entire erede (in. 
mepes oge to bef mu have not yet been des 
owever, we found it quite possible to apply several 
times the above voltage to a vacuum without electrodes 
inside the tube, making use, therefore, of the fact EH 
our voltages alternate at high MM Ma 
arrangement we have & 9-inch, well 
evacuated bulb placed, 


approximately 1 ee 
between the end of the Tesla coil and an 
earth plate. Fluorescence of long duration is 


caused on the sides of the bulb, but no volume dis- 
charge takes place and the bulb does not puncture. 


ionisation Se a sah 
difficulty. If the preesure in the bulb is , & bolt 
strikes ugh 2 inches of oil and makes a large hole 


in the bulb. 

The question of the power available in a Tesla coil 
is of some importance. tal testa show that 
coils of our usual design eva quain] input have 
their voltage reduced aby & factor of 2 if a 16-megohm 
ye peur planae cdi ia Pi ned 
used on a 6 e synchronous gap, an e energy 

tion o during 10-5 seo. Por each spark 18 
considered, the power which may be drawn from a 
coil operating at 5 x 10* volta is readily seen to be at 
least of the order of 1 kilowatt. 

Even with one discharge a second considered as 
bets Saray effectively in producing high-voltage 
particléa for 10-* sec., t.¢. for 44 of a cycle, a number 
of ae uivalent a of radium could be 
suppli y Teala coil wrthout o ing ite 
electrical power limitations. On he ae is a 


* y. W. Peek, jun., Jour. Frankia Inal, 197, p. 1; 1924. 
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gap operated on 60-cyole current giving 120 sparks a, 


ould enable the Tesla coil to deliver the 
equivalent of 2 Ib. of radium. 

It is clear that the outeide electrode method of 
Mee vacui unde does ner make D DOS O E 
all of this power. However, a er of 2x 19U 
electrens would not puncture the glass. Estimates 
show that very considerable radium ivalente' can 
be obtained even by the method of external electrodes. 

G. Brarr. 
M. A. Tuva. 

Department of Terrestrial Magnetism, 

Carnegie Institution of Washmgton, 
Washington, D.C., Feb. 25. 





An Optical Paradox. 


, Summr thete is nothing peculiarly ' optical ' in the 
ox’ to which Mr. Smith refers in NATURE of 


ae 25. In respect of most measurable. properties 
(for example, length and ‘mass) systems can be 
ina ese that each member, though 
indistngmshab m its immediate neighbours, is 
distinguishable from those more remote. In ied 
words, the relations usually termed ‘ i 
measurement are not transitive; though A= B, 
B — 0, it does not follow that A = d. 

That is a fact ; ox oan enter only in desorib- 
ing it. Mr. Smith’s d noes a esed peace 
because the term ‘ identi oys usual: 
implies transitiveness. To that he emp whether a 
relation is transitive, at least three members of its 

: feld 'must be compared ; econ: if ‘ identical ’ 
means 5 transitive relation, none o comparisons, 
each involving two sensations only, can establish 
identity. It is not a ‘quibble’ to say that two senba- 
tions, A and B, ble when compared 
directly, are not identi for they may be dis- 
tinguished by tha clases: Ci cand C. ccnaisting ot 
sensations from which they are respectively indis- 


tinguisbable. C, and Os always contain common - 


members ; bat in general they are not coextensive, 
and each contains membera fo to the other. 
A and B are truly identical only Te, and C, are co- 
extensive, and 2 is indistinguishable, not only from 
B, but also from every sensation indistinguishable 
from B: 

In theory these considerations may be ' widel y 
ignored,’ bul in practice they are not. Poincaré’s 

on that the theory of errors of measurement 

and of the adjustment of o tions should be based 
on them has not been widely adopted. But, as I have 
tried to show in Chaps. xvi. and xvii. of my “ Physics, 
it leads to phasiical rules for dealing with pred 
matters closely resembling those tliis 
which are more often based on the ties of in 
Gaussian Gospel. Whenever we ihe poesi- 
b of errors and take steps to avoid them, we are 
i ‘ect full weight to Mr. Smith’s considers- 


: y ee in photometry would 
actually connate through & simple uni- 
directional abate @ such ag HA d 

Norman R. CAMPBELL. 


A PARADOX, resembling that which Mr. T. Smith 
describes in NATURH of 281, was stated 
by G. F. Stout in his v Manus of Psychology " 
(1015), pp- 808 to 304, for senations in: general. 

For a particular sensation, that of weight lifted, the 
eee ‘was abolished by the experimente of F. M. 

rban (Archiv für gesamis Psychol., 5, 15, 16), for they 
showed that the threshold was not the definite thmg 
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that Mr. Smith assumes it to be, but that when one 
stimulus was fixed, the probability of the ob- 
server making decision ‘ ae varied with the 


Is the Space qhehole anlik th that for weight? . 
Laws F. RICHARDSON. 

College, 

.W.1, 


_other stimulus m a" 


Woo reef 
a vp 99. 


-Dz. CAMPBELL seeks to demolish the paradox by 
applying to sensations an argument constructed to 
account of the variability of our measurements 


of the pro believed to be constant, of external 
objects. ides differing in other important 
the two applications are unlike in that the presence 


ok errors In gur meatum i5 odit demonstrable 

y interoomperison, whereas the view that indis- 
Sscebable Sene are nob in tact sensations 
is an arbitrary assumption which it would be difficult 
to rb by direct evidence. Tis vce o eee 
derived from the wish that it were le 
regard visual sensation and light stimulus as definite 
ingle-valued functions of one another. 

ow there may be occasions when it is convenient 
a editors an idealised system of sensations bearing 

a relation to a series of stimuli ; but the concept 
m AY ivt uie. and must 2 bo confused 
wi e sensations of experimen photometry. 
Experimentally, sensation denotes an impression in- 
dividual to the eal is: impreasion, moreover, of 
so fleeting a nature b tercomparison is 
impoesible. The obeerver’s b ola due 
at any given moment is the only one that matters: 
if he says that two sensations are indi le, 
we t either to accept that statement as final or 
bring forward evidence to justify our di 
between them. 

I am inclined to think that the physicist has been 
handicapped in considering the photometric problem 
by his expectation of a close correspondence Getter 
sensation and stimulus. It is characteristic. of the 
way in which he has grown accustomed to regard his 

ta that he should, without question, ascribe 
the sensation he associates with the left mide of the 
field solely to the lamp on his left, and to the lamp 
on his right the sensation he associates with the right 
side of the field. I have little doubt that he habitually 


presses too far the view that sensations may be 
isolated. In photometry, icularly when the two 
parts of the field are nearly or exactly matched, we 


ought to regard the ea tion as & function of both 
the stimuli. On this view the argument of the 
paradox fails, not because the two sensetions in & 
single observation differ, but because we are nob 
ee or sac pd cda Edi act 

m one another or in assuming &n un çon- 
REOR between me en on ues side ` 
of the an sensation in part of the 
fleld wo link with it. 

More generally the principle to which I wish to 
direct attention 18 that every sensation is a function of 
all the stimuli. The principle is illustrated by the 
fact that the introduction heral illumination 
may enable us to discriminate between sensations 
when differentiation was previously impossible. Dr. 
Campbell would perhaps explain this result by saying 
that the introduction Pt ES additional illumination 
in effect constitutes the replacement of the old óom- 
parator by a better one. t view is, I think, legiti- 
mate, but ib is not consistent with the aasumption 
of an unvarying connexion between stimulus and 
sensation. T. Bwrrz. 
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The Soll ‘ Stratometer': A Method for the 
Examination of Deep-lying Soil. 


he allovial sota thers are eae, ae vari 
tions of soil texture, in a vertical on. 


With deep-rooting crops cotton, the soil at 
depths of more than two metres may be directly 
important to the plant, quite & from ite indirect 
He by ages d or infiltration 

er irrigation. The study of such deep soil by soil- 
porn. sampling has certain limitations, while its 
complete disturbance by digging large holes is even 
more objectionable and tedious. 

Some infertile areas of the Botanical Section Farm 
at Giza were bemg examined for the presence of 
‘pans’ when it was noticed that the mechanical 
resistance of the soil varied greatly, 
whether such resistance was felt by # 
a Frænkel borer or by the use of 
igging tool From this observa- 


' stratometer, whereby the variable 
hardness of soil along vertical linee 
can be found, giving results some- 
what analogous to the records of 
variability on the in & hori- 
xontal plane, which have made 
at Ro with d ometers 
attached to p . A. Keen, 
Narona, Dec 19, 1926, P. 905). 

The present note. is Inbended to 
pu the actual method on record. 


Uwirs or ENERGY 


consisbs merely in 
isles a rod into fa uit by re- 
application of a orm im- 
pact blow, as in pi . The 
error which wo otherwise be 
lp a a ME 
sides of ‘the rod as the depth in- 
creased is avoided almost entirely 9 
by the use of an ent like & t u 
-head at the point of the rod ; : 
head is detachable to save 
trouble in removing the rod from ` 
ing left below 
e rod. The uniform impaot 
blow is conveniently 7 a plea by & perforated weight 
through which the passes loosely ; this weight 
resta and strikes on an anvil-stop clamped firmly 
to the rod, while the height through which the weight 
drops an to this anvil is fired by a stop above it, 
also clamped. to the rod. 

The distance through which the rod descends at 

each blow is measured in any convenient way; & 
le method is to fasten a tape just behind the head 
kad io ark on ihata after ont. blow at the polit 
where the tape passes through a sero level, indicated 
by a spiked plate driven into the surface soil with a 
hole through which the rod and tape both paas. 

The tape-records may be afterwards computed and 
plotted in various ways, but usually it is convenient 
to show the hardness of successive strata, between 
10 am. or 20 cm. mtervals, in terms of the 
ea 4.6. number of el to traverse such in- 

tervals. | whole ap 18 very simple, can be 
made by any isi aT a single set of observa- 
tions down to two metres takes about ten minutes to 
make with two operators at work. 

As an illustration of the information thus obtain- 
able, the case of a ‘pan’ may be cited. The cotton 
plants in one corner of a field were stunted during 
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mid-summer, reoóvering later. An exposure was made, 
and showed that their roota found difficulty in pene- 
trating & loyor noon o Aep Leæ than 15 
metres away they were quite healthy. Soil water- 
content samples showed the hard layer to be im- 


perros to water also. The digging of pita showed 
similar distribution of clay above and sand 


pale th spots, the hardness and impermeability 
of the lower edge of the clay in the spob not 
being obvious except to the feel of tools used in 


boring or digging. On app the stratometer the 
difference was most revealed as a four- to 
five-fold difference in maximum hardness (Fig. 1). 

If the stratometer impinges on a stone this 1s readily 
indicated by the sound as the blow is grven, and the 
sudden and persistent resistance to the rod. 





LI 
- » a 34 o Te "e P9 (De ts De i$ Ge i30 w 


Centimelres dess fon Sui Sorfice 
Fie, 1.—Graph of stratometer records. 


The of the rod for depths exceeding two 
metres n care in order to avoid loes of energy 
by undue vibration, and the relation between water- 
content and hardness of soil is an obvious source of 
variability when comparisons over an interval of time 
are . These are being investigated in oon- 
junction with the direct employment of the strato- 
meter for detailed survey of the deep soil and subsoil 
on particular areas. Mor” ZAGHLOUL. 


of iculture, 
Botanical ion, 
Giza, Cairo. 


The Nitrogen Afterglow. 

_ Tamm phenomena connected with active ae 
and its afterglow have recently received a great 

of attention. A view almost generally accepted now 
is that the afterglow is due to the recombination of 
nitrogen atoms produced in the di . Though 
it has nat been possible hitherto to determine thermo- 
chemically the heat of dissociation of molecular 
nitro; a value a little above the equivalent of 
11 volts has been found for it from the characteristics 
of its band spectrum. On the recombination of two 
atoms taking place to form a moles thia amount 


o2 
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of energy may be transferred to & second molecule, 
aad it is just sufficient to excite the ow bands. 
This view, it may be stated, is based on e assump- 
ton that the initial states giving rise to the first 
positive group of bands are the same as the final 
states involved in the production of the second and 


fourth ive group. The vibrational levels seam 
to be i tical; the rotational levels have not yet 
been analysed. ' 


What appeared to be a confirmation of this hypo- 
thesis was the discovery that er e vapours such 
aa those of mercury, zinc, etc mixed with 
ETE nitrogen, emitted radiations that required for 

eir 
than the equivalent of 10 volta. 

A closer examination~of the spectra thus excited 
‘shows, however, that the intensity distribution 
obtamed is not what one might expect to get from 


an energy transfer co to that of 10 or. 
11 volts. With the of mercury, the rate of 
decrease of intensity in to the higher members 
of the series involved is m ter for excitation 
by active ni than is obtained with a low 
vol aro run gt 10 or 11 volta in this 


tage vapour 
Similarly, intensities of the lmes uoed under 
excitation by active nitrogen in vapour 
correspond closely with those obtained when the 
thallium lines are produced under extitetion by the 
metastable atoms of m , which have an energy 
corresponding to about 5 ird 1 


TL GP. zS QP,- (2!P —3'D) 
In are 10 10 10 8 8 8 10 10 €- 
In aftergiow 8 2 1 0 4 10 8 0 
In mercury 5 $ 1 - 9 2 1 


2t the low preesures at which the nitrogen Beo 
ie doy preamar at, produced by chemical re- 

rines 18 strong (eration of alkali halides, exploaion 
of mercury compounds), so that it is not im ible 
that chemi-luminescence plays a rôle in producing the 
ee i AA ee It 1 well known 
trides of metals, some of 'tham logive ones, 
pooumulate in the discharge tubes used for the after- 
low. With theee considerations in mind, we recently 
i to salle aed the probability, by the use of 

z i causing an inert gas to emit its 
Gharastepiatis radiations. In such a case chemical 
changes would, of course, be excluded. If the view 
expreased above be valid, xenon with an ionisation 
potential of about 11 volta ought to emit its complete 


Hine: when mixed with active nitro ith 
e use of n the low level spectral 
be obtained. ess mert were therefore intro- 


gases 
duced into the tube, and the drei of 
the light from the honda ciu was 
by means of & b of 


Power specially boll in the dab 


, Tn the first saries. of experiments a mixture of 
vds and xenon prepared in the Isborato 
and an excess of was added. aie 
obtained the afterglow bands were 
present, but no spectral lines due to the inert gases 
were recorded. 

When, however, & drop of mercury was introduced 
into the tube and the of the afterglow 
again photographed, it was found that the mercury 
lines came out strongly on the plate in addition to 
the nitrogeh afterglow bands. Very short exposures 
were required to bring out these mercury lines. 

In & second series of experiments, very pure xenon 


ene Opt Soo, Am ,14, p 17; 1027. Zeit f. Phyrik, 30, p. 345; 
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until the mixture was 
about half and half of gas. 
When an electrical discharge waa passed thro 
this mixture, the xenon lines showed up strongly m 
the spectrum of the light from the discharge, and the 
first positive nitrogen banda were almost completely 
pressed. With this mixture the afterglow ob- 
tained was intense, but no xenon spectral lmes were 
obtained on the even when an exposure 
of twelve hours duration was made. 
An t was performed to see if xenon 
radiation of wave-length 48819 A., which is known 
to be stro y weakened when sent through excited 
xenon (J. Y McLeunaW and Re Ruedy, Trans. of 
Royal ookety of Canada, vol. 32, p. 15; 1928), was 
absorbed by the xenon present in the ‘nitrogen when 
the latter was showing & strong afterglow. No 
change could be detected, however,.in the i 
of the xenon radiation sent through the glowing gas. 
It would appear, then, that no xenon atoms were 
pu in the gas in the metastable state (*P, or 
Sp that is known to be involved in the absorption 
of the wave-length 8819 A. It is evident, therefore, 
that active nitrogen is not an agent that cause 
xenon stoms-to pass from the ordinary /into the 





metestable state. The n of the ] y 3b may 
be stated, is the about oltsa. It 18 
interesting to that een. fori ple, zinc 


bicis is present in active nitrogen, spectral ‘lines 
to 8'4 volte excitation are readily 
obtained. What happens with rinc vapour is 
obtainable with the vapour of any metal with 
which ni can enter into chemical com» 
bination. e conclusion seems to be justified 
that chemi patoa plays a róle in pheno- 
mena associated with active nitro . 
J, C. MaLuxsxam. 

RucHagp Ruxpy. 

J. M. ANDNBSON. 


The Physical Laboratory, 
University of Toronto, 
Toronto, Feb. 9. 





Prices of Periodical Scientific Publications. 


In view of Dr. Baini Prashad’s letter on this subject 
in Narosa of Mar. 31, Pina the following m-- 
formation with regard to iological and bo- 
chemical periodicals may be 

The statistics m the below show that the total 
oost per annum of seven of the most important 
Miu physiological and: biochernical journals is 

between three and four times ss much as that of 
seven leading English ones, and also that the same 
German journals cost considerably more than do the 
more important physiological journals of all the other 
oouniries These like thoee of Dr. 
Baini Prashad, a aro for the year 1927. 


1. BRITIBE. 
Vols. per Price per 
Biochemical Journal (Biochemical PT 
Sovisty) . . 1 £3 0 
British Journal of B 


Bo 
Ji aie of Physiology (Physiological 
ociety 
Physiological Abstracts (Physiological, 
Society) . 1 
Procesdings J the ‘Royal Sootaty, PB. . 1i 
ownal of : E 
Physiology (Griffin and. Oo.) . 2 


ve 
w. 
olo oo o oo o 


£16 il 
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2. AMNRIOAM. 
American Journal of Phyei (Amer. Year year. 
can Phymological ety) . . 4 "£7 4 0 
Journal o Biolog oat i (Ameri- 
can Bociety of Biological mis) 4 ^ 6 0 0 
Journal of General Physiology (Rocke- 
fellar Institute for Medical Re- 
by vi x ; . 2 215 0 
tologi imwe (American Physio- 
logical Society) . $ RBS ADI . 112 
1 £71 6 
3. Gxaxan. 
Berichte sl. d. ges. Physiologie (Springer) £13 10 0 
Y 1 T 1 (Bpringer) . 12 17 8 0 
isss der Phy (Bergmann) l 412 6 
aap sc eee op 4 
( an be ah: al 18 0 
Pfluger's Archiv f. d. ges. Physiologie 
( : . ‘ $5 $8 912 0 
Zeitschrift fur Biologie (Lehmann) li 3 0 0 
Zeitschrift fir 
- (de Gruyter 104 8 8 0 
384 £61 8 6 
4. OTHER EUROPEAN 
Annales do LA Knot. (Doin) . imn F £1 7 6 
Archives ttaliennes de Biologie (Trade). 1 230 
Arches internat. de Physiologie (Vail- 
lant-Oarmanne) . 2 265 86 
Archives néerlandaises de P. i 
(Boasts hollandaise des Sciences). 1 112 0 
Archivio di Fisiologia (Nicoolai) . 4 22 0 
Bulletin de la Soosátá de Ohimis bi 1 0.015 0 
Journal de Physiologie (Masson). > . 1 rö 0 
Soandinavieches Arokiv f. Physiologie 
(de Gruyter of Berlin) . . 8 8 3 0 
1 £14 12 0 


The enormous output at present both in England 
and in Germany—still more go in America—renders 
it imperative that all published results should be as 
concise a8 le, so that the research worker may 
be able to p abreast of the material. One great 
differance between the British and German journals 
is that the former are edited far more rigorously than 
the latter. If the Germans followed our example in 
this respect, it is probable that they would be able 

to reduce their published biochemicel matter by 
one-half. ‘ 

If the Englishman finds the cost of German 
periodicals exceasive, still more must the German 
physiologist himself find it so. When this matter 
was brought up at the International Physiological 
Congress at Stockholm the year before last, the 

ion was there made that the German physi- 
ologista should do their own printing: the Deutache 
Physiologisehe Gesellschaft might well be utilised 
for this p , in the same way as the Deutache 
Ohaniscko. Gesellaahatt is used by the German 
chemista, thereby ing German chemistry avail- 
. able to all at a very low price. i 
The only other remedy left for Great Britain is to 


disoontmue Li ri E to the more expensive 
~ German journals, r. Prashad that the 
Royal Society and similar bodies should take the 
matter up in the interest of workers. I am informed 
that the Council of the Royal Society at a recent 
meeting actually decided to discontinue a number 
"of these journals, mostly published by Springer, and 
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Anatomie und Hniwicklungageschichie, thereby savi 





Vom. por Prosper | just under £100 a ear, and setting an example whi 


might well be followed by other societies and in- 

stitutions, both in Great Britain and in the United 

States. Wire BONBSERB, 
Medical Sciences Lib s 


University College, London, 


Woods and Wireless. - 


Tae splendid paper read by Mr. Barfield at the 
meeting of the Institution of Plectrioal ineers on 
Deo. 7 last, and referred to in Naruns of Deo. 80, 
1927, p. 967, throws light n the hitherto obscure 
mechanism. of the d ing by trees on the propage- 
tion of radio waves. fact, every tree acta as a 
B.C.L., absorbing pert of the energy falling upon the 
&ntenna, and re-radiating the reet. 

May I lay stres upon the fact that a tree cannot 
possibly be regarded as a pure resistance, except when 


C.1, 









































IO 2 





Fis. 1. 


emission takes place on the resonant frequency of the 
tree. As, generally, the natural wave-l of the 
tree is shorter than the wave-length of the broad- 

ing transmitter, its action is that of a condenser 
with big loases. Tranalati to the language of 
Prof. Sommerfeld’s beauti solution, this means 
that the, numerical distance’ is not a itive real 
number, but & complex one. Writing his a? in tho 
form 2a'=gq (008 b -- 4 sin b), we get, approximately, 
q= 2xr[2033v, tan b= {e+ 1203s, the symbols having 
their usual meaning, with ¢ m EMU. « in 


including Pflüger's Archiv, and the Zeitschrift für | E.B.U. 
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The computation of the damping is in this general 
Disco o store tedisus than Ehh tha koil ae ¢ 
conductance, but surely pays for the trouble . 
In the special oase when oog b — sin b = 1/4/2, 4.6. the 
capacity effect just as great as the conductivity effect, 
we have the damping curve A drawn in in the 


&o00mp&n di (Fig. 1); for comparison the 
trivial ose oF on Sar i ey a also shown (B). 
The former curve explains the very remarkable 
feature, first revealed by Mr. Barfield himself on the 
Daventry station, amply confirmed by Mr. 
Lemoine on the Swedish stations at Karlsborg 4nd 
Motala, namely, that the damping is negative for the 
first 20 or 30 kilometres. This is nothing but & feint 


on the of the woods, which soon revenge them- 
selves an almost catastrophal damping farther 
away. it is a y coincidence on certam wave- 

that, in -time, reflection sets in at the 


t moment to remforce the vanishing direct ray. 
e same effect ought also to be shown by great 
expanses of fresh water, for example, the very : 
water of Lakes Wetter and Wiener in Soden where 
r^ Conduir ity seems to be of the order 10° 
The third curve drawn (C) is a by-product from the 
computations obtained by reversing the sign of b. 
This should be ae t to introducing an inductive 
load, not improbably exerted by trees on waves 
shorter than their fundamental, thus explaining the 
very rapid decay of such waves when early entering 
a wood 


^ As the composte d ing on the longer broad- 
cesting wa&ve-lengtbs.is wn to be inversely pro- 
portional to something between the firat and the 
second power of the wave-length, the Washington 
Oonferenoe of 1827. has seriously hampered the 
dure enl Lab ud m cack 
densely wooded and inhabited countries such 
as Sweden, by forbiddi use for this of 
«waves longer than 1850 m. No doubt this clatse 
will be amended in the near future. In Sweden 
‘wood’ means nothing leas than some 40,000 trees 
square kilometre ! 
7 It seems not improbable that a thorough in 
tion of the properties of various wave-lengths t 
result in better knowledge, and consequently better 
legislation. 
Meteorological Bureau, 
Stockholm, Feb. 28. 


Bruno Rorr. 


A Dogfish without Pelvic Girdle or Fins. 
A BPEODMEN of Soylium camoula was noted, 
a number of dogfish received from Plymouth, 
in which the pelvio fins were entirely absent and the 
86X Was OO ently indeterminate externally. 

This raised the Pius ad as to whether 
the pelvic girdle was normally developed. ent 
dissection showed that there was no trace of the 
girdle. The diasection also showed that the animal 
DN M a 
genital normally o , but, correla 
with ihe ebene of pelvic fins, was no trace of 


e urinogenital papilla was situated somewhat 
nearer the vent than is y the case. i 

Abdominal pores were present of each side of the 

cloaca, but they did not open internally to the 


oclom, 
E. M. SHEPPARD. 
; J. H. Lrovp. 
Univermty College, 
Cardiff. 
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Functional Differences between Left and Right 
Splanchnic Nerves. 

_Smnecnarion of the peripheral end of the divided 
right splanchnic nerve in the abdominal cavity has 
revealed several marked differences in the resultant 
effect upon the blood-pressure from the well-known 
results obtained by similar stimulation of the left 
nerve. ` If the right nerve be stimulated-by successive 
stimuli of sufficient strength at frequent intervals, a 
rapid exhaustion of the nerve oocurs. Using a rapidly 
in current with the secondary coil 10 am. 
from the primary and 2-volt accumulator, it is found 
that there is a rapid dimmution in the preesor 
response, and after 
about four or five 
stimulations no 
further rise of blood- 
pressure oan be 
elicited with the 
same strength of 


thetics, and in the 
decerebrate and 
ithed conditions. 
ted attempts 
have failed to pro- 
duce these results in. 
the left nerve. 
Coincident with 
the diminution of 
the rise of blóod- 


pressure, 
after rise becomes increasingly apparent. 





It occurs 
immediately after cessation. of stimulation, and is 
very rapid m ita formation. Ligature of the adrenal 
glands does not alter it, nor does ligature of the 
ior mesenteric or portal veins. 
tinuation of the series of stimulations after 
exhaustion has taken place causes a fall of blood- 


pressure to be manifested, and even y & condition 
18 reached when even the strongest stimuli evoke falls 
of blood- . The falls are most easily elicited 
by mechanical stimuli (Fig. 1). 

Such resulta mdicate that the right splanchnic 
nerve contains a considerable number.of vaso-dilator 
fibres. 

My thanks are due to Prof. Swale Vincent, without 
whose assistance and advice much of the work would 


have been impossible. 
J. H. THompson. 


De t of Physiology, 
Middlesex Hospital Medical School, W.1. 


Dug-out Canoe in Algoa Bay. 

Tue origin of the dug-out canoe, over which there 
was 80 much controversy, has now-been finally settled. 
I have ascertained definitely that the canoes are in 
use in the East Indies, mostly at Celebes and the 
Malacca. At the latter place there are men who 
actually make them for sale. 

The blocks with holes in them, at the sides of the 
canoe, are five in number. Three are for supports 
for plank seate on which the paddlers sit. The other 
two are for the purpose of securing the bamboos to 
which the outriggers are attached. The slot at the 
bottom of the canoe is for the insertion of the base 


of a pole for a sail. 
= ~- FE; W. Frrz8moxs. 
Port Elizabeth Museum, 
Port Elizabeth, Feb. 18. 
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Some Modes of Mechanical and Animal Locomotion. 
By A. Mattoon, F.R.S. 


SUCH questions as how do birds fly, how do fish 

swim, how do ships steer, or snakes crawl, have 
been subjecta of interest from very early timeg.! 
The present note is concerned with these and some 
other forms of locomotion, all of which may be 
placed under the heading of motion in fluids and 


motion on solids. Motion in fluids includes ships, | vel 


. Motion on solids refers to various leg- 
lees creatures such as makes, mollusce, and mioro- 


scopic organisms. 
Motion IN FLUIDS. 


A very general proposition applicable to all Pu 
may be stated with to motion thro 
fluid; namely, if a body moves with & dove v 
and experiences & resistance R, momentum n 

ted (either by pushing, , or ir 
in the direction of the motion such that d( M vo 
=R. Here MV is an abbreviation for the edd 
of the mass of each element of fluid x velocity 


imposed on it by the progreas of the body. If the. 


source of power is con in the moving body, 
an equal variation of momentum in the opposite 
direction must be generated in the fluid to overcome 
the resistance. 

For the present purpose the source of power, 
whether screw, wing, paddle, or jet, may be called 
the accelerator, since ite p is merely to 
acoelerate the fluid in a direction opposed to R, 
The ideal accelerator may be taken as an aree 
placed broadside to the stream, supplied with means 
of increasing the potential of the fluid passing 
through it, and ee therefore a reaction 
en to the acce erating force. To determine 

at total flow and what velocity is required to 
produce a given reaction, let A be the area of the 
accelerator, v the velocity of the fluid, and p its 
density. The flow of mass is pAv. If Ris the given 
reaction and F the accelerative foros acting on the 
fluid, and if R= Mg, then M is the mass of ‘fluid 
which weighs R and occupies a volume Av. 
Thus pAvcF = Mg. M isa constant, so that F/g=1 
and 4=volume—v. Take, for example, the case 
where the fluid is air and let R=1000 Ib. and 
A=1000 ft.*. A thousand lb. of air has a volume 
of about 12,800 cubic feet, and this volume 
second will, ing from rest, acquire a velocity 
of 32 ft./se0. in through the accelerator when 
E RT PE AT pude) If the 
area is halved the velocity must be doubled and 

F =2g, and 80 on. 

The power required to produce the velocity is 
vR. In the diagram (Fig. 1), curves are given 
showing, in term of the area of the accelerator, 
the velocity of the air ourrent necessary to cause 
a reaction of 1000 Ib., and also the horse-power re- 
quired to maintain it. A curve is added showing the 


1 fee Proverbs xxx. 18, and Epistle of James fli. 4. E 
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BURN the stream if the croes-section is & 
ciro 
In this diagram it is assumed that the accelerator 
iteelf is stationary and that therefore all the work 
goes in creating currents in the air. If, however, 
s Bree drives the accelerator forward at a 
ocity Pp then, in the abeenoe of any aocelera- 
tion, the flow of mass through the accelerator will 
be pAv, per æo., and if v, is the velocity which 
must be added to this flow to maintain the reaction 
R, the power required will be R(v,+0,), and the 
Biba SAE Ee tea iara 
ted in Fig. 1 a d E 





iB NON HM 
BEN Nels 








be 5 
to maintain the stream. Curve O. Radms of a cyhnder 
sare section area as that of the stream. 


cara force acting at a higher spead on & greater 


T A ae iieubint eias Sane TE bil 
poled slong at speed r against a Toit io 

the bottom of the canal is hard and the pole does 
not slip, the walks aft at the speed v, and 
does üseful work at the rate «,E. If, however, the 
pole alips at the speed v, -he has to walk at the 
rate of v, -- v,, expending power E(v, -- v,), of which 
Ro, is wasted. 

for bodies the weight of which is borne by the 


oe fish, eto.), the stream emitted 


the accelerator is in the direction of the fluid 
las but for flying machines, birds, and 
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winged creatures in general, whose weight has to | From this it seems probable that ascending our- 
be supported dynamically, the stream must have | rente are the chief agents in es flight. 
a downward momentum component Me, giving Hovering, that is, keeping the body stationary in 
d(Mv,)/di = W, while the horizontal component Mv, | still air by the working of the wings, is only found | 
makes d(Mv,)/di= R. in Nature in small birds and insects. The heaviest 
ing machines, the horizontal component, | bird which I have known to hover is our English 
corresponding to R, is supplied by a sctew, and the | kingfisher, but humming-birds are the typical verte- 
weight is supported by b inolined surface of the | brate hoverers. More striking examples are to be 
wing. With flying animals, however, the wings | found amongst insects, such as hawk-moths and 
have to propel and also to support the body. hover - flies, but the best of all is a dipterous 
Fig. 2 shows aprann kay the attitude of | fly (Bombylfus), like a small humble-bee, which 
the wing during one complete beat. The propulsion | when, sapiens, eget flower will insert and with- 
effect is dependent.on the change of wing e | draw its pro is as steadily as if it were con- 
during the up-and-down stroke, and is similar to the ! trolled by a fine adjustment screw. 
! . The kestrel hari 
SNT n ; has the power o 
477 VE keeping ita position 
ee E E go as for short intervals 
~ with wonderful ex- 
: — A L actness. This, how- 
TEN ever, is not true 


Fia. 2.—Diagram showing the attitud» of the wings of a bird during one complete beat. hovering, but merely 
` f flying against the 
propulsion in soulling with a single oar. The weight | wind at the speed of the wind. In all true hover- 
18 supported by the downward current induced by | ing the attitude of the body is nearly vertical, 
the curved wing section. and the mean plane of motion of the wings 
When & plane surface moves in a fluid, making | approaches the horizontal. 
an angle a with z (the direction of motion), it The limitation of the aize of hovering animals 
experiences a resistance R and æ lateral force L | is, as may be gathered from Fig. 1, the small power 
jn a direction y. L/R varies with a and has a | to weight ratio in muscular action. From the 
maximum value of about 10 when the fluid is air | diagram also it may be seen how futile it is to 
or water. If the wing, instead of being a plane, is | attempt to construct hovering machines, using as 
suitably ourved and convex on the upper surface, | accelerators screws of size common in aeroplanes. 
the ratio L/R may a h 20. The reason for Tf inventors or designers could develop a machine 
the approximate oubli of the lift is indicated | which, with 1000 lb. total weight, could & 
in Fig. 3. The flow of the stream past the plane | 100 h.p. engine with an accelerator of any kind of an. 
surface is as in (a), and past the curved surface as ' effective area of 600 ft. to 1200 ft. (which in the form 
po (b), from which it may be seen that the : 





downward component of momentum is 

nearly doubled in the latter. I need not Y | & b 
ere refer to the dynamics of these two a 
rms of flow, on which there has been 

,uluoh discussion. eddies 


Birds which soar with their wi 
stationary make use in general of assed 1 "A 
ing air currents, tho it is possible, as Oo 
was shown by the late Lord Rayleigh, that . 


when the velocity of the wind is different — '€—7 7 

E prn cicli pene oc TER ee plans na Ure uence serine but waver AER M . 
slower wind speeds, provided that the speed gradient , of a sorew would imply a diameter of 40 ft. to 60 ft.), 

is sufficiently steep. Idonot know, however, of any | a hovering machine would become a possibility. 
observations proving that this method is actually There are many examples in Nature of the use 
used. Ascen currents are formed in many ways, | of oars and paddles. e chief paddlers are the 
such as by the ascent of heated air, or by the con- | swimming and diving birds with webbed or 
figuration of the ground or waves on a water | partially webbed feet. The general action of 
surface. With their long experience, birds have | paddling is indicated in Fig. 4, which shows the 


probably learnt to make use of any conditions | position of the foot and the opening and closing of 
which give the desired result. the toes during one complete stroke. en 
Dr in, in India, made many observations | referred to & fixed point in the body, the foot 


on the soaring of birds, and found that mone of | describes a nearly circular path, and the succes- 
the birds on the plains began to soar until the sun | sive positions of the web are not unlike those of 
had risen for some time, and I myself have noticed | floats in a feathering paddle-wheel. 

that, on a hilly tropical island, soaring does not The contrast between acceleration by paddles 
begin until the sea breeze has been established. | and wings may be well observed at the Zoological 
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Gardens when the diving 
penguin uses its short wings to fly under water, 
and I think that anyone would give the prize for 
speed and manwuvring power to the wings. 

It is worth noting that these under-water wings, 
not having to support the weight of the bird (and 
therefore not having to give a downward com- 
ponent to the fluid on which they act), are nearly 
plane surfaces, and not, Be tH blip osaa OP gir WMG, 
convex on top. 

‘rhe most familiar examples of the use of natural 
oars are found in the Dy- 
tisous family and in the 
water-boatmen (Notonecta). 
Here one of legs tly 
exoeeds the other in in ong, 
and the pn ie s are 
bordered by & row of stiff 
bristles which stand vertic- 
ally up and down during 
the backward or p i 
stroke, buf collapse in a 
horizontal plane as the leg is moved forward, 
thus in effect forming an oar which feathers under 
water. - 

Another and very curious example is found in 
the Gyrinidæ beetles. Here the tarsi are expanded 
into long Weiding with blades capable, ies noe 
in use, of within an enlarged upper 
Bee eed rae b,cin Fig. 6. I do not apis 
whether these blades are 88 OSIS OF 88 WINGS, 
but it would be possible, and certainly interesting, to 





birds are fed, for the 
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Flat fish oe etc.) have two modes of progres- 
Bion: one for moving slowly in contact with the 
und, the other being kept for quicker travel. 
these fish the dorsal ‘and anal fins ace greatly 
developed, extending from head to tail. For slow 
movement these fins are bent into a waved surface 
(Fig. 7) 7), the waves, with-the water between the 
and the ground, travelling in & backward 
direction. 
When higher speeds are desired the body is 





‘raised from the ground and the main series of 


x o e£ 





of the webbed feet of a swimming bird 


action and 


with reference to the body of the bird. 


muscles, which are connected with the spine and ribs, 
act in the same way as in the upright nrimane 
fish, but the flexure of the spine is now up an 
down, instead of from side tb aide. 

Among the rays the ribs are almost wanting, and 
the whole width of the body is occupied by the 
greatly developed ral fins. The fin-rays are 
very numerous, and each of these is connected with 
a muscle rather similar in form to the musoles 
which in other fish are attached to the ribs. 


Wig. 6 Ei ce: legs of Gyrinus, showing peddle-shaped tarsi (e) fully extended, (b), (0) partly closet. 


take moving photogra i of their action with the 
lens focused on the underside of the water surface. 
In upright-swimming fish and whales the 
accelerator is the tail fln or flukes, and to some 
extent the tail end of the body, the action nene 
that of go with a single óar. The grea 
bulk and weight of both these classes soia of Sio 
muscles puc e the accelerators. The outstanding 
difference in the mechanism in Pisces and Cetaces is 
that in the first the muscular action bends the 
spine into & curve alternating to the right and left, 
while in the latter similar motions are caused up 
and down (Fig. 0). 
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I have had no opportunity to observe the way 
in which the rays use their rals, but it seems 
likely that it is similar to the action of the dorsal 
and ventral fins in flat-fish. 

Flying-flsh when submerged swim as the other 
upright-swimming fish, and must for a short time 
at least be able to travel very fast, for I have seen 
them rise close to the side of a ship going 15 knota 
and pase ahead at perhaps 4 or 5 knots faster. 
While in the air the pectoral fins act as glides only, 
as may be shown by the amall size of their muscular 
attachments, but where the water is amooth they 
can prolong their flight by sculling with the tail fin, 
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keeping its lower half in the water, so that the 
weight is supported by the air and the propulsion 
given by the sea. It is interesting to notice the 
inoresse in the speed of the fish after the tail is 
immersed. 

The steering of shipe, especially those with small 


z 
-—— ow 
m as -~ me 
- ~a 
- 
- - 


Fie 6.—Showing the position of tail fin of an upright-swimnung fish during ons complete ayele. 


rudders, is not completely explained by the aotion 
of the stream on an oblique rudder surface. 

The course of an ev in aen. symmetrical rie 
is unstable if not stee since the centre of flui 
preesure is in advance of the oentre of inertia. In 
consequence of this instability, the wake tends to 
make an le with the line of the keel, and thus to 
exert a turning movement on the ship. Even a small 
rudder, however, is sufficient to determine the 
direction of the instability, that is, whether the 
wake shall deviate to port or starboard, and & large 
part of the efficiency of the helm is dependent on 
this cause. 

The unstable wake gave & great deal of trouble 
in some of our earlier w , and there was a 
class of small oata (meant or y, I believe, 
for service in 
for their erratio steeri There was & story of & 

ptain of the £ en d by the 

Meu ae one of them being eet jas 

aster of a sailing barge ee out wi 9". 
bir, if you will tell me what part of the harbour 
“you want to get to, I'll try to squeeze into the rest.” 


R 


DEN 7.——Bhowing wa&ve-hks form giren to 
fins of fiat-fish when moving 


The manner of the pro of gode has been 
much misrepresented. In Prof. Owen's “ Anatomy 
of Vertebrates ” there is a figure of a anake in the 
attitude of a looper caterpillar, like a Greek 2. It 
has been said that a make ‘walka’ on the 
enda of ita ribs ; also it has been stated that it oan, 
without any ourvature of the body, move in & 
straight course by the ratohet-like action of the 

ventral scales. 
far as my own observation goes, a snake on 
a flat smooth surface is in a very Nightly rad condition, 
and oan only progress by 3 the 
eurved body on the right and left aides of the course 
alternately and straightening the raised portiong. 
The track left by & snake in crossing a dusty road 
looks like a succession of horse-shoe marks such as 
are represented in Fig. 8. If there are any pro- 
. jections on the , sticks,e stones, 
ranches, or in fact an i which the 
body can get a ae = —the snake bends itself 
into a curve to fit one or more of the projections and 
causes the curve to travel backward along the body, 
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per and anat 


e Chinese rs which were notorious , 


BO that, with reference to the poino, “the 
curve remains stationary and the body passes 
through the shape (hg. 9). 

The coefficient of friction between the body and 
the projection is involved in this, and here no 
doubt the edges of the scalea on the under surface 

are of use in pre- 
venting backward 


alip. 
: os The crawling af 
Ber molluscs has not, I 
think, ever been 
satisfactorily ex- 
plained, and I can 
only contribute two ETT AR which bear on 
the subjeot. 
(1) Having harnessed a 
silk thread to a spiral spri 
pull about two and & 


— e 


Heliz aperia by a 
found that it could 
timea ita own weight 


Fia. 8 —Track of a make on a fiat dusty surface. 


before the foot began to slip on the surface on which 
it was oraw 

(2) Taking young specimens of the same snail, 
which are translucent, and examining the foot by 
transmitted light, it was seen that, so long as the 
animal was in motion, dark waves were pasaing in 
a forward direction through the substance of the 
extended foot. ‘There were two or three of these 
waves visible at the same time. Whether they 
indicate muscular contraction or regulate the 
secretion of mucus remains to be determined. 

That there is some periodicity in the secretion of 
muous is proved by the intermittent tracks with 
which snails mark garden walks, leaving patches 
of mucus separated by clear ground. The intervals 
between the marks are very constant so long as the 
character of the ground does not 

On dry ground more mucus has to be expended, 
and where there is dust it is not uncommon to 
find & snail has died from exhaustion. On & 


— — e$, "ie. 
a te 
Fig, 9.—Showing mode of progreemon of & snake. 
dusty road having on one aide a drying ditch 
and on the other & wet one, I once saw the tracks 
of a number of young Limax which had tried to 
cross. Not one had succeeded. The tracks, in 
parallel lines a few inches apart, extended from 
6 inches to 2 feet over the dust,—a dead snail 


at the end of eaoh. 
Many microscopio forms of life are capable of 
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moving slowly by the action of cilia. The action 
of cilia seems to be that each individual hair is 
capable of extension and retraction as well as of 
lateral bending, and that in the extended state the 
extremities are all ori in the same direction, 
thus causing a flow of fluid over, or giving motion 
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to, the ciliated surface when in contact with a 
fixed body, an action which is not unlike that of 
the fire besa im an automatic grate. 

I know of no explanation of the mechanism by 
which the cilia are actuated or of the conditions 
which determine their periodicity. 











at the appear- 
anoe of thig ring Had altered; they telegraphed 


to Johanneab asking for an examination to be 
made with 26-inch refractor; this was done, 
and re the fact that the star appeared 


double. "T 

A Réuter telegram on Mar. 28 added that the 
position angle was 70°, the componente were about 
equal in magnitude, that each was nebulous, and 
that the distance between their centres was half 
a second. It was added that separation of two 
stellar pointe at this distance would have been 
, and that under the actual conditions ao 
dar. band oould be detected between the 
nebulous disce. On the other hand, Dr. ROS 

Jones, His Majesty's Astronomer at the 
in a statement quoted in the Times for Mar. gts 
gives the distence between the stars as one-fifth 
of a second. The Johannesburg estimate is 
frg, 8 to be preferred, the telescope there being 
and the observers having much practice in 

t binaries. 

pr. Spencer Jones adopte the view that the 
outburst was due to an actual collision of two stars, 
which have now drawn apart sufficiently to enable 
them to be seen separately ; this is the theory that 
Mr. Bickerton has advocated for the last forty 
years, but most astronomers have decided that 
there are far too many Nove far this explanation 
to be tenable in general. It would be expected to 
happen only once in many million years. Nova 
Pictoris, however, differed in several respecta from 
the average Nova, so the possibility of a collision 
need pulis sr pO nerui an opportunity 
wil be afforded to test the on when 
measures of the pair have been en for some 


am Pictoris as a Double Star. 


months. The rate of angular separation would 
not be uniform ; it would slow down owing to the, 
mutual gravitetion of the stars, which would pass 
each other on hyperbolic paths. 

There is, in any case, one important difference 
from  Bickerton's theory ; ; he ted the 
formation of & third body between the stars, 
which would be for some time more luminous than 
them; but the Johannesburg telegram mentions 
a darker region in the middle. 

Harvard Gollege Bulletin 862, published in 
November last, quotes Mr. Davidovich's gpeotro- ^ 
scopic parallax 0-006" (giving a distance of 540 
light-years) and derives a proper motion of — 0-042” 
in R.A. (great circle) and —0-018" in declination. 
This is from comparison of old plates with recent 
ones, both taken with the 24-inch Bruce refractor, 
the time-interval 24.2 years. The o 
magnitude of the star was 13 (absolute magnitude 
7); if there were two stars on the old plates, their 

would probably be blended. The above 
motions give position le 247°, which is verv 
nearly in line with the e 70° now reported. 

The outburst ocourred on May 25, 1925, so th; 
the interval up to the detection of duplicity -~ 
2 years 10 months; assuming that the stars 
then together, this gives 0-18" as the av 
annual rate of separation ;' but it would have 
been much more rapid at ‘first, and would now 
have sunk to perhaps a third of this, go that a 
trustworthy measure of the rate cannot be expeoted 
for several months. 

The ocourrenoe is unprecedented in the history 
of Novi, and is of great interest; the 
of the two stars in magnitude and ap 
leaves little doubt that they are at the ab 
distance from us, and that the phenomenon itis 
to be explained by the motion of the Nova revé 
na an pepe star that previously w 

idden in ita rays. 


Obituary. 


Mz. E. W. MAUNDER. 

HE death of Mr. Edward Walter Maunder on 
Saab 21, at seventy-six years of , will be 
by astronomers in many parta o the world. 
er was for many years a member of the 
ae of the ore Openers Greenwich, and his 
appointment indicated the beginning of the change 
in the character of that establishment that = 

occurred in the last half-century. In his repo 

read on June 1, 1872, the Astronomer Royal, 

put to the Board of Visitors the proposition that 
a continued series of observations of the solar 
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ta, and perhaps some solar pic work, 
which he spoke with lees certainty, t fitly 
be undertaken at Greenwich, though the Observa- 


tory would then become pro tanto a physical 
observatory, and hinted that ita operations might 
be extended in that direction in the future. i 
resulted in the appointment of Maunder as photo- 
^ TET io and spectroscopic assistant on Nov. 6, 

And in the first half of the following year a 
Sepe by Browning was attached to the 

inch equatorially mounted telescope 


ae , then 
Eon as the Great Equatorial, and a photo- 
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depende that had beer used at Kew was installed 
in the Observatory grounds, both of which were 
given into Maunder’s charge. 

Thus began the forty-year series of dapi oiu 
of the sun that was made under his direction. 
The first decade of the period was before the 
general use of the gelatine dry-plate, and the task 
of taking photographs by the collodion process 
daily, as weather permitted, was somewhat inate 
Maunder bad pal uals of this by the appoint- 
ment of a elper, and was able Hs evote 
some time by day to troeoopio examination 
of the chromosphere Bid. OE, whilst at 
night the instrument was used for measuring the 
displacement of lines to determine velocities in 
the line of sight, oooasionally for mapping the 
spectra of planete and stars, or, sometimes the 





telescope was used without the spectroscope for, 


visual examination of, or for micrometric work on, 
the planete. Notes on the spectra of two Nove, 
with others on similar subjects, are to be found 
in the M Noitces of the Royal Astronomical 
Society under Maunder’s name, and for the most 
part the observations here mentioned are in the 
volumes of that publication. After the accession 
of Christie to the office of Astronomer Royal, the 
work of photographing and recording the sunspots 
was developed in several ways. The photo-helio- 
graph was adapted so that (from April 4, 1884) 
the solar image had a diameter of 8 inches instead 
of 4 as hitherto, and the Greenwich photogra 

re supplemented by others taken at Dehra Dus 

d elsewhere to make the series complete. 

This naturally made more demand on Maunder’s 

e, and the personnel of the department was in- 
reased, but about thé time of the t maximum 
Qf. 1894, the spectroscopic work at Greenwich was 
given up that he might devote himself wholly 
to the e The record of their positions and 
7 areas was P iy un mih cite aed EL mal 
his a Hin in November 1913, and beyond the 
bare record, his ingenious tabulations and di 
are of much value. A re-determination of the 
position of the sun’s axis, published in 1912 and 
1913, and a diagram showing the distribution of 
spots in latitude during three or more cycles, 
known as the ' Butterfly ' , may be men- 
tioned, but his papers that reoeived most attention 
were those on the association of terrestrial mag- 
netic disturbance with the appena of sunspots. 
A diagram in the Monthly Notices of November 
1904, which displayed the solar longitude of the 
centre of the diso that was contemporaneous with 
the ooourrence of magnetic disturbances in the 
yan 1882 to 1903, showed unmistakably that 
etic storms are of solar origin. The idea of 
ort period in magnetic phenomena was nob 
dew. but it is doubtful whether it had been before 
exhibited so vividly. 

It does not belittle: Maunder's actual astro- 
nomical work to gay that his greatest service to the 
science waa the founding of the British Astronomical 
Association. In his early years at Greanwich he 
had formed & large circle of astronomical acquaint- 
ances, and in the year 1890 he was led to conceive 
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the:idea of an Association of amateur astrono- 
mers for mutual help, who because of their sex, 
or by other circumstances, might be ies from 
joining the Royal Astronomical Society. 

by his unie Dueh an Association was Fie 





and the tion of the organisation to-day, with 
its roll of a&housand members, many of whom are 
contributing ‘ebservations of unique character and 
importance to nomy, testifies to ita success. 
under went ‘abroad on six occasions to ob- 
serve a total solar twice as & member of 
& British official e ition ; once as & guest of 
the Canadian Government;&nd three times he was 
& member of a party organised by the British 
Astronomical Association four of these occa- 


sions he was favoured with fine weather. 
Maunder had a ready pen, co ble command 
of language , and wrote much. was acti 


editor V o Observatory magazine frons 1881 unti 
1887. At one penod he contributed the Astro- 
nomical Galanin | to this journal, and at another 
did similar office for the now defunct Knowledge. 
He edited the Journal of ihe British Astronomical 
Association from ite foundation until the end of the 
fourth volume, and from 1896 until 1900; and the 
complete series contains many articles by him on 
topics of varied nature, archaic astronomy being 
one of them. His book, ‘‘ Astronomy without a 
Telescope,” has found many readers, as has his 
“ History of the Royal Observatory, ^ whilst his 
elucidation of oertain scriptural in his 
work ''Astronomy of the Bible" -elicited com- 
mendation from ecclesiastics in high position, the 
book iteelf being in keeping with the devoutnees 
that was a marked feature of his character. 
Maunder was twice married. His first wife died 
in 1888, leaving a family of three sons and two 
daughters, who survive him. In 1895 he married 
Miss À. S. D. Russell, who was formerly on the 
staff of the Royal Observatory, and is not un- 
known in the astronomical world. He joined the 
Royal Astronomical Society in 1875, and was a 
member of its council for several years, serving as 
honorary secretary from 1892 until 1897. He retired 
from his poet at the Royal Observatory at the 
end of the year 1913, but was recalled during the 
years of the War to carry on the sunspot record. 





Pror. THEODOR CURTIUS, emeritus professor of 
chemistry in the University of Heidelberg, died at 
Heidelberg on Feb. 9 in his seventy-first year. 
iiu he W 2 was well known as the verer of 

hydrazoic acid and the azides, discovered 

o ces method of EE aliphatio diazo-com- 

nds. Lead azide, which he first prepared, soon 
Fooie an important substitute for meroury ful- 
minate as & detonator. 





We regret to announce the following deaths : 
, The Right Hon. Viscount Cave, G.C.M.G., who had 
ed from the office of Lord Chancellor, 

and Chanoellor of the University of Oxford since 1925, 
on Mar. 29, aged seventy-two years. 

Dr. William C. L. Eglm, vice-president of the Phila- 
delphis KEleotric opiy and president of the 
Franklin Institute, on Feb. 7, aged fifty-eight years. 
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News and Views. 


Iw September next an important meeting of the 
International Illumination Commission, which was 
formed in 1900 and includes both the gas and electrical 
interests, is to be held in America. The objecta of 
the Commission are the study of all subjecta bearing 


on illumination and ita cognate sciences, and the 
establishment of international ta in illumi- 
nation matters. There are at t National 


Illumination Committees in Austria, Belgium, France, 
Germany, Great Britain, Holland, Italy, Japan, 
Switzerland, and the Unitéd States of America. For 
the first time in the history of the Commission, & 
British president hag‘been elected, namely, Mr. C. C. 
Paterson, Directop/of the Research Laboratories of 


the General Eloít io Co. Wembley. The Commis- 
sion has i established an international standard 
of light, is now dealing with such subjecta as 


definition’ and symbols, factory and school lighting, 
automobile headlighta, heterochromatic photometry, 
photometric accuracy, fundamental research on glare, 
colorimetry. The British National Illumination Com- 
mjttee, which is closely associated with the Sectional 
Illumination Committee of the British Engineering 
Standards Association, the membership being prac- 
tically identical, will be responmble for nominat- 
ing delegates to represent the British viewpoint and 
British interesta, and is anxious to secure adequate 
representation, at these meetings. It is hoped that 
the delegates will include representatives of the 
Government departments, municipalities, the National 
Physical Laboratory, the electrical industry, the gas 
industry, and the principal associations interested in 
illumination matters. Mr. Buckley, of the National 
Physical Laboratory, Teddington, who is the secretary 
‘of the British National Illumination Committee, will 
gladly furnish full particulars. 


Tus Report on Soenery-Preeervation for 1926-27, 
issued by the Department of Lands and Survey, New 
Zealand, makee pleasant reading. Among many in- 
teresting reservations recently added is the Te Koru 
Pa in the Taranaki District. The pa, which waa at 
one time the headquarters of the Ngamahanga Hapu 
of the Taranaki Tribe, is situated in a horse-shoe 
bend of the Oakura River, and, apart from its his- 
tono interest, has long been held in high regard as a 
favourite picnicking-ground. It forms oneof the very 
few remaming examples of a pa with stone-faoed glacis 
or parapets surrounding the tiki or citadel. The 
narrow neck connecting the pa with the mainland 
was in the old days defended by a very deep trench 
backed by three terraces, all of which were faced 
with stone to a height of 15 feet in places. This area 
was & gift to the Crown from the native owners. 
Mr. Wilkinson’s report on Kapiti Island, whioh is in 
his care, contains much that will appeal to the 
naturalist. For example, he writes: '' Nearly all over, 
or at Jeast in places where the forest-roof is open, the 
Unointa riparia is becoming a pest and is & menace 

. to bird-life. . . . Not only does it hold small birds, 
but even the morepork is not able to extricate himself 
when once he is ‘properly caught. The unfortunate 
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part about it is that the plant is seeding, and there- 
fore in its dangerous stage, just when the young birds 
are beginning to fly about. I have several times 
rescued birds, and in nearly every case they were 
adult birds, so that young birds caught ropst eventu- 
ally die of starvation or be taken by the we 


Tus Report also notes the improvementa effected 
by an Amending Aot of 1926. This gives permussion 
for the destruction of certain troublesome animals 
under stringent provisions. Power is conferred on 
local authorities to contribute towards the oost of 
acquiring Boenio reserves and towards their improve- 
ment and maintenance. Bo far as posable, the control 
of reservations is vested in local authorities or special 
boards, and honorary inspectors are appointed. This 
affords enthusiasts an opportunity of performing useful 
service of value to the State, and encourages among 
the general publio a regard for nbtural beadty. In 
England we have to protect our downs from the sea- 
side bungalow. In our antipodes, “ The advent- of 
the seaside d in the Sounds has proved an 
important factor in the improvement to the scenery 
during the past few years. Most of the owners of 
these are enthusiastio nature-lovers, and, besides 
protecting the remnants of native bush on their pro- 
perties, have extended these by planting more native 
or introduced trees. In this way many hundreds of 
acres which & few years ago were in bracken or burnt 
bush are rapidly becoming reafforested, and provea 
weloome addition to our efforta in conserving what we 
can of the original native bush that beautifled the 
Sounds.” rae 


Tak Ministry of Agriculture and Fisheries has ^ 
issued a statement of the measures taken to prevent 
the introduction into Great Britain of foot-and-mouth 
disease from South America. Epidemics of this disease 
have been traced to carcaszes imported from Europe, 
and the research committee investigating the subject 
has determined that the virus, if present, remains 
active in frozen carcases for 76 days. Negotiations 
were conducted with the Governments of Argentina, 
Brasil, and Uruguay, and the Ministry’s Senior 
Veterinary Inspector, Mr. J. L. Frood, visited those 
countries ‘and conferred with the officials there. 
Finally, Lord Bledisloe agreed to undertake a mission 
to the three countries to modify, if necessary, 
and to ratify agreements awaiting. final approval. 
Agreement was reached respecting the measures 
necessary to prevent the importation of the foot-and- 
mouth disease virus with the frozen meat which 
comes from the three countries named. The tv- 
principal clauses institute veterinary inspection 
the animals before removal from the esxanoias, an 
of the animals at the freezing establishmenta before 
and after slaughter, with isolation of herds in the 
event of symptoms of contagious disease appearing 
among them. 


Tur Folkestone Natural History Sociéty, which was 


founded on April 4, 1868, has been belebrating its 
diamond jubilee. On Saturday, Mar. 24, a visit was 


' 548 


NATURE 


[APRI 7, 1928 





paid to Snowdown College. At a public meeting held 


on the following .Wedneeday, short addresses ware- 


delivered by Mr. A. H. Ullyett on the history of the 
Society, by Dr. Walcot Gibson, on the value of local 
natural history societies, and by Mr. C. A. B. Garrett, 
on natural history ii schools. During the evening 
especial attention was directed to the part the Society 
haa played in the ihoeption of the excellant Town 
Museum now under the able curatorship of Captain 
Moody-Foster. Occasion was also taken to present 
a set of gilver-plate to Mr George Chapman Walton, 
iù recognition of his long services to the Society as 
honorary secretary and as president—an office which 
he has filled since 1905. A lecture by Prof. Julian 
Huxley on the progreas of biological science during 
the past sixty years, delivered on Friday evening; 
and & conversazione with exhibita and demonstrations, 
held on Saturday, Mar. 31, terminated a very success- 
ful anniversary of one of the oldest natural history 
societies in Great Britain. 
- A MEETING for the discussion of geophysical sur- 
veying was held at the Institution of Civil Engineers 
on Mar. 28, under the chairmanship of Sir John Flett, 
Director of the Geological Survey of Great Britain. 
The chairman, in his introduotory remarks, emphasised 
the value of geophysical methods in the study of 
geology and mining, and indicated that the results 
recently obtained by the Geological Survey have 
proved entirely satisfactory. Dr. W. E. P. M'Olintock 
described a survey with the Oertlig torsion balance 
over the Swynnerton Dyke in Staffordshire, by the 
Geological Survey, and showed the closeness with 
which the position of the intrusive dyke had been 
located and its features investigated. Not merely 
~“oould the limite of the dyke be established, but also 
it was shown that the dyke was inclined slightly to 
the vertical. He streesed the convenience of the 
Oertling protecting hut, and the general convenience 
and, portability of the apparatus. Mr. E. Lancaster- 
Jones outlined the evolution of a new instrument 
recently constructed for the measurement of gravity 
gradiente. This instrument, termed & ‘ gradiometer,’ 
is unaffected by curvature, and may be readily trans- 
ported by one man. In speed of operation it is a 
considerable advance on previous instrumenta, and 
it should enable both reconnaissance and detail gravity 
surveying to be effected with greatly increased 
economy and efficiency. An account of field work 
with thia instrument was given by Captain H. Shaw, 
who showed results that have been obtained in tidal 
areas. In one case an important fault showed up 
prominently, and was located with accuracy and 
interpreted in detail. In a second area, & noticeable 
subterranean feature was revealed, and by means of 
a dense station network 15 was possible to delimit this 
anomaly, and to give a complete interpretation of ita 
characteristics. The sensibility and reliability of the 
instrument were shown to be quite up to standard, 
while the resulting gravity gradients were uhusually 
consistent, and conformed completely to those pre- 
viously obtained in adjacent areas. Captain W. H. 
Fordham spoke on the magnetometer and its appli- 
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cations to geology and mining, and described a new 
type of magnetometer recently produced by Messrs. 
‘Oertling Ltd., on the linee, of the earlier Thomson- 
Thalen instrument. 


S¥MI-DESTRUCTIVE earthquakes occurred in north- 
eastern ltaly near Udine (about 40 miles north-west 
of Trieste} on Mar. 26 and 37. The later and more 
violent shock was recorded at Kew at 8 hr. 84 min. 
56 aoo. a.m. (G.M.T.); the other at 2 br. 43 min. 
1 seo. Pw. The iot visited by them is one in 
which earthquakes ars of moderate strength and 
frequency. About 50 mile west of Udine is Belluno, © 
a small town that almost ooimcided with the epicentre 
of the strong earthquake owe 29, 1873. This 
earthquake was studied by Prof H. Hofer (Wein, ` 
Ak. Sber., vol. 76, pt. 1, 1877, pp: 819-856) and is 
probably the first attributed to an o in two dis- 
tinct foci. Hofer suggested that two faülte were then 
in action simultaneously, one running south-east, the 
other east, from a point near Belluno. The latter, aa 
traced by him, passes close to Udine and Tohnezzo, 
places at which much of the damage caused by the 
recent earthquakes occurred. A further ' 
described as violent, was recorded at Kew Observatory 
on Mar. 8] at 0 hr. 36 min. 2 sec. G.M.T. The epi 
centre is estimated to have been 1620 miles away, 
probably-between Greece and Crete. The disturbance 
recorded at Kew was considerably more violent than 
that produced by the recent earthquake in the Italian 
Alps. 

By the provisions of an enactment about to be 
introduced in the Federal Council of the Federated 
Malay States, it will be made an offence to take fire- 
arms or other apparatus for killing animals or birds 
into & game sanctuary or reserve. Game rangers 
will be given power to seize animals, birds, trophies, 
or fire-arma, eto., which have been used in the com- 
mission of an offence. A notifloation in the Federated 
Malay States Government Gasstie announces that re- 
wards for the destruction of.‘noxious animals’ will be 
paid on the following scale: Tigers, full grown, 25 
dollara each, cuba, 10 dollars each; leopards, full 
grown, 15 dollars each, cube, 5 dollars each ; orooo- 
diles, up to 2 feet in length, 25 cents each, more than 
2 feet long, 3 cents an inch ; crocodiles’ eggs, 25 canta 
each; hamadryads and conras, 5 cents per foot. 
Claimants for rewards are required to produoe the 
carcase or fresh akin in the case of tigers or leopards ; 
m the case of a crocodile, the unbroken vertebral 
column will suffice. 


Tas Perkin Medal was instituted by the Society of 
Dyers and Colouriste in commemoration of Sir William 
Perkin, who died in 1907 during his presidency of the 
Society. It is awarded at intervals of two or three 
years for discoveries of outstanding importance in 
connexion with the tinctorial arte. Previous re- 
cipienta of the medal have been Profs. Graebe and 
Liebermann, for their synthesis of alizarin (1908); 
Prof. Adolf von "Baeyer, for his synthesis of indigo 
(1911); Comte Hilaire de Chardonnet, for his pioneer 
work on artificial milk (1914); Prof. A. G. Green, for 
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his discovery of primuline (1917); M. R. Vidal, for 
his work on sulphur black (1919); Mr. H. Lowe, 
for his work on the production of permanent lustre 
on cotton (1921); Mr. C. F. Cross, for his discovery 
of viscose (1928); and M. M. Prud'homme, for his 
work on aniline black and alizarm blue (1925). At 
the annual dinner of the Society, held m Manchester 
on Mar. 28, the Perkin Medal was presented to 
Dr. R. E. Schmidt, of Elberfeld, for his remarkable 
work on anthraquinones and allied bodies, which has 
led to the discovery and commercial production of 
& whole series of fast. dyestuffs. The medal, which 
was struck in gold, was modelled by the late F. W. 
Pomeroy, R.A., and is an excellent ‘presentation of 
Perkin's head in profile. 

THE protection from lightning flashes of petroleum 
tanks, which are often assembled over 9 large area, is 
a problem of considerable importance. The flames 
arising from burning oil often reach great heights, and 
in some cases the burning oil can only be prevented 
from spreading over the adjoining land by digging up 
trenches round the blazing area. In the Hlectrical 
Review for Mar. 9, a method is described which has 
been. installed in America for protecting such areas. 
Colonel Wilcox claims that it secures absolute im- 
munity. Steel towers are connected round the area 
and are connected at the top by a ring of wires in a 
horizontal plane. When the atmosphere is electrified, 
brush discharges take place from pointe on this ring. 
This undoubtedly minimises the danger. We agree 
with Sir Oliver Lodge, howeyer, in thinking that it 
fails to give absolute protection. There is no reason 
why a flash of the ‘ impulsive rush’ or B type should 
not strike an object inside the ring. The experiments 
carried out in America on & small model of this pro- 
tective device produced only A flashes, and in this 
case almost absolute protection would be secured. 
St. Paul's Cathedral in London is protected by a 


horizontal loop encircling the dome and by other 


conductors. Six-point aigrettes are jointed at intervals 
to the loop and similar aigrettes are used at West- 
minster Abbey. K. Hedges, who designed both 
systems, recognises the powerful effecta of points in 
levelling down excessive streases, but he does not 
claim that they give abeolute protection. The accident 
at Tunbridge Explosive Works in 1918, when hermetic- 
ally sealed drums of nitro - glycerine were detonated, 
although the lightning conductors were of the most 
modern type and in excellent condition, proves how 
difficult it 18 to guard against a B flash. 

THa decision of the eastern associated submarine 
cable companies to co-operate with Marconi’s Wireless 
Telegraph Co., Ltd., in developing ‘ world-radio’ is a 
wise one. They have successfully overcome many 
difficulties during the last eighty years, but the rapid 
development of the beam system of radio and possible 
- competition in world-radio by foreign companies at 
last induced them to see that co-operation was the 
wisest policy, The recent Imperial conference of 
representatives of the Dominions discussed the ques- 
tion of cable-radio, and both the cable companies 
and Marconi’s gave evidence, but so far the discussions 
at the conference have been kept secret. Until the 
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Imperial government has notified ite decisions, the 
Marconi-eastern combination is handicapped by noj 
knowing what powerful interests will have to B, 
considered and consulted. In the Elecirician for 
Mar. 28, R. Belfort lays stresa on this aspect of the 
blem. He points out that the virtual arbitrators 
9 th the situation may themselves be formidable com- 
petitors, as they can own and exploit both cable and 
radio enterprises. The Americans also have & vast 
organisation of radio, telephone, and cable companies 
which are continually developing their methods and 
extending theit operations. It seems probable that 
the Commercial Cable: Co. of America will soon 
poesees a complete round-the-world cable-radio 
mervioe. A similar girdling of the earth will probably 
also soon be accomplished by the Western Union 
Telegraph Co. Those and other competitive develop- 
mente make it difficult to prophecy how profitable 
the new enterprise will be. America occupies 4 
fortunate position, as its communication companies 
are all under private control Mr. Belfort thinks 
that just as the Hastern company was unable to 
resist Marconi competition, so it is possible that a 
Marconi-Eastern combination may not be strong 
enough to confront American and other foreign 
competition. In our opinion, however, the improved 
service will increase the revenues, and this morease 
should be sufficient to satisfy the legitimate elein 


all the competitors. 


By the Protection of Lapwings Act, 19/28, which 
received the Royal Assent on Mar. 28, is now in 
force, the sale, or poaseasion for e, for human 
consumption of lapwings’ eggs and of the bird 
itself between Mar. 1 and Aug. 31 ih each year, 1s 
absolutely prohibited. The Act applies equally to 


native and to imported eggs and bi 


Tum Gold Medal of the Institution gf Mining and 
Metallurgy has been awarded to the Right Hon. Sir 
Alfred Mond, “in recognition of his atjentific and 
industrial services in the development of the mineral 
resources and metallurgical industries of the British 
Empire.” The Medal will be presented to Sir Alfred 
Mond at the annual genera] meeting of the Institution 
to be held at Burlington House on Thursday, May. 17. 


Tas Council of the Royal Anthropological Institute 
has awarded the Huxley Memorial Medal for 1929 to 
Baron Erland Nordenskiòld of Goteborg. He has 
also been invited to deliver the Huxley Memorial 
Lecture in November of that year. Baron Norden- 
skidld’s researches in the archwology and ethnology of 
South America hold a deservedly high place in the 
estimation of anthropologiste, and the award will be 
welcomed as & merited recognition of many years’ 
valuable work. 


Ir was announced in the House of Lords on Mar. 29 
that a committee of inquiry had been set up to inquire 
into the poæible danger arising from the use of lead 
tetra-ethyl in motor spirit, composed as follows: Sir 
Frederick Willi (chairman), Sir George Buchanan, 
Dr. Bridge, Mr. Pye, Sir Charles Martin, Sir Robert 
Roberteon, Major Galwey, Dr. C. H. Lander, Prof. 
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A. C. Chapman, Sir William Willoox, and Prof. Dixon. 
. The secretary to the committee is Mr S. F. 8. Hearder, 
Ministry of Health, Whitehall, S.W.1, to whom all 
communications should be addreesed. 





FRrbAY evening discourses after Easter at the 
Royal Institution include: “ Heirlooms of Industry 
in the Science Museum," -by Sir Henry Lyons; 
* Carriers of Electricity in the Atmosphere,” by Prof. 
A. M. Tyndall; * Life's Unsuspected Partnerships,” 
by Prof. Doris L Mackinnon; “ Engine Knock and 
Related Problems," by Mr A. C. Egerton; “ The 
Results of the further Excavations at Ur," by Mr. C 
Leonard Woolley; and ‘‘The Waves of an Electron," 
by Prof. George P. Thomson. 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—Temporary 
assistant quantity surveyors and temporary archi- 
tectural draughtsmen under the Mines Department— 
—Tho Under-Secretary for Mines, Establishment 
Branch, Mines Department, Dean Stanley Street, 
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8.W.1 (April 14) An assistant pathologist in the 
Laboratories of Pathology and Public Health, 6 
Harley Street, W.1—The Secretary (April 20). A 
teacher of engineering subjects at the Cheltenham 
Technical 8chool—The Secretary, County Education 
Office, Shire Hall, Gloucester (April 20). A lecturer 
in electrical and mechanical engineering at the Forest 
of Dean Mining School. Cinderford—The Secretary, 
County Education Office. Shire Hall, Gloucester 
(April 20). A secretary to the delegacy of the Uni- 
versity of London for co-operation with Training 
Colleges in the London District ın accordance with a 
Scheme approved by the Board of Education—The 
Principal Officer. University of London. South Ken- 
sington, SW 7 (April 21). A test aswstanb m the 
Chemical Department of the Royal Aircraft Estab- 
lishment — A.273, Chief Superintendent, RA.E., 
South Farnborough, Hants. A head of the Mechanical 
and Structural Engineering Department of the 
Borough Polytechnic Institute—The Principal, 
Borough Polytechnic Institute, S.E.1. 





Our Astronomical Column. 


Tue Recenr TRANSIT OF MErrcurny.—Crreular 
No. 75 of the Union Observatory, Johannesburg, 
contains @ discussion of the observations of this 
phenomenon made at several observatories. In the 

, the phases were 28 seconds earlier than the 
? ted times, as compared with 30 seconds in 1924. 
t will be remembered that the lunar errors are algo 
shghtly duminishing. The view is now largely held 
that these^ fluotuationB indicate variability in the 
earth’s rate of rotation, the periods of the oscillations 
being somewhat irregular, but considerable fractions 
of a century.} Dr. Benjamin Boss (Daily Science 
News Bulletin,| Science Service. Wash n, Feb. 28) 
suggests that Ithere are in addition fluctuations of 
much shorter /period (days or hours) in the rate of 
rotation; hef thus explains the puzzling anomalies 
found in thë meridian determinations of time and 







y lunar and solar tides, may not com- 
pletely s¢ttle back, but remain raised for.gome time, 
and then at last reach a b point and return 
abruptly. Such settling back would sometimes reach 
the magnitude of an earthquake, and in fact Dr. Boss 
notes that his time vanations show relationships 
with the frequency of earthquakes. 


STELLAR PARALLAXES FROM ALLEGHENY OBSER- 
varoRY.—The excellence of the numerous perallax 
determinations made at this observatory 1s well known, 
and t will be felt that the latest mstalment 
( Yale Üniversity Transaciions, vol. 6, Pts. 1 and 2) 
18 the last with which Prof. Schlesinger will be person- 
ally concerned. There are three stars of special 
interest in the list. The parallax found for Barnard’s 
star of record proper motion is 0-550". It ie noted 
that this is the boot determined stellar parallax, 
the mean of seven good determinations being 0 538”. 
For « Hydre the value found 13 0026’, in good 
agreement with 0-025’, found spectroscopically 
from the radial velocities of the close components. 
Betelgeuse is interesting from the large angular 
chameter given by the interferometer. The value 
found for tts parallax is 0013": the trigono- 
metrical determinations range from 0 011" (Mount 
Wilson) to 0-024* (Yale heliometer) The mean of 
seven spectroscopic determinations is 0-0117”; but 
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the spectroscopic scale must be a little uncertain for 
such extrame giant stars, the means of uation 
being restricted. The well-known binary 70 Ophiuchi 
has a parallax of 0184’. The probable errors of 
these parallaxes are about 0-01” or lees. 


Tag S»rzorgA or Comers.—Several important 
papers on this subject have appare recently, 
snetuding discussions by N. T. Bobrovnikoff, of 
various Yerkes photographs taken during the period 
1908-1927 (Astrophysical Journal, vol. 66, pp. 145 and 
470). The first of these treats of Halley's Comet in 
considerable detail. The spectra were studied photo- 
metrically with a self-registering mucrophotometer 
and compared with direct photographs. A variation 
in size and brightness of the s monochromatic 
images of the head indicates the development of the 
CN and C+ H, rather than the Swen, 
comet recedes. Two t of continuous spectrum 
were discovered—one due to reflected sunlight, and 
the other the comet's own spectrum with a maximum 
intensity at 4000. The existence of the latter 
depends on the comet’s heliocentric distance, only 
appearing at distances greater than 1:2 astronomical 
units. 

The second paper deals with the spectra of 22 
cometa, all of which resemble Halley’s in the above 

ts and in the existence of sudden changes in 
their spectra. The change from solar to cometary 
t of contmuous spectrom takes place usually at a 
istance of about 07 astronomical unite from the 
sun  Brediohin's theory of cometary tails is not 
supported by these observations, and fluorescence 
is suggested as a probable origin of cometary 
spectra. 

A third paper on cometa comes from Meudon, by 
M. F. Baldet (Annales de [Obs d'Astr. de Paris, 
tome 7). In this paper a historical survey is given 
of our present knowledge of the subject, with various 
tables of wave-lengths which should be of considerable 
value in the identification of cometary lines. Detailed 
discussions follow of the spectra of eight comets, 
and of laboratory researches into the spectra of 
relevant sources. It : to be regretted that the 
author does not always follow the recommendations 
of the International Astronomical Union in the 
printing of his photographs. 


ands as the 
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Research Items. 


AvokarvA FigurNG.—In Man for March, Mr. 
E. E. Evans-Pritehard, who has visited the Moro 
tribes of Mongalla Province on behalf of the Sudan 
Government and with the financial assistance of the 
Royal Soci and the Laura Spelman Rockefeller 
Trust, dese the in i methods of dry- 
season pool-fiahing employed by the Ávoknrys tribes. 
They use fish scoops made in & few minutes from 
millet stalks, tied together with oords of fibre. 
The mode of procedure is as follows : a line of bo 
is formed acroas the pool or stream, who draw 
scoops all together across the pool or push them in 
front of their bodies. When the end of the pool is 
reached the boys form a semi-circle aroynd the bank. 
When the n is insufficient to form a continuous 
line, they oover the distance as best they can, and 
small boys’ swim and splash on the open gide of the 

L Small boys also swim about to frighten fish 
into the scoops, while the boys at the end of the line 
feel under the banks with the same object. Simple 
a8 the process looks from the bank, it is more difficult 
than ıt seams, as is shown by the differance in the 
catah when experienced fishers take . A great 
deal depends upon the -celerity wi which the 
mouth of the scoop is closed when a fish has entered. 
Both the Avokaiye and the Moro are icultural 

lea, and the fish form a welcome addition to 
the food supply. The mode of fishing here described 
seams to be more of a play activity than a method 
of economic utility. The Moro Mera use fish poisons, 
but the Moro Kodo alao use neta and large hand- 
worked hooks. : 


-INDIA AND THR Paorrico.—tin the Ceylon Journal 
of Soience, vol. 1, pt. 4, Mr. A. M. Hooart publishes 
some supplementary notes on his studies of the 
Indian and Fijian caste systems. He now state 
that in addition to the absence of the fourth caste 
in Fiji, the absence of the third caste in Samoa is-to 
be noted. The power is divided or contested between 
the nobles and the masters of ceremonies, just às & 
tendency in this direction is to be observed in India, 
where traditions show the Vaisyas dropping into 
obscurity and the ari resolving iteelf into 
two rival castes, Brahmins and Kshatriya. India 
retains, however, the fourth unitiated caste, whereas 
the Samoans have assimilated their fourth caste to 
the nobility. The existence of the four-caste 


system 
is preserved in the history of the Four Brothers of. 


Upolu, who eath went out to seek a country for 
himself and -hig people. When they divided up 
their possessions, Sana received the staff and fiy- 
whisk, the insignia of the public orator or master 
of ceremonies, the spear and club were given to 
Ana, the digging stick with which yams are planted 
to Tua, but Tolufale received nothing. e fact 
that the orator is mentioned first may have a Leesa] 
upon the question whether the origi position o 
the Kshatriya waa first as is gen y assumed. In 
both India and Samoa and Tonga, a nobleman may 
be & priest. In Samoa and Tonga chiefs may assume 
the orator’s title if they have an ancestreas of that caste. 
It is also that the Indian barber caste 
may have to be identified with the caste known in 
Fiji as mbouta, who are exempt from the oo oes 
which follow when anyone touches the body, 
and especially the head, of the chief.  Epitheta 
employed of tham suggest they may be of noble 
desoant or & clan of noble bastards. The Indian 
barbers may in the same way be derived from priests, 
wan ants of . Brahmin father and a Sudra 
mother. 
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Russian ZooLocioan Srupras.—The Annuatre du 
Musée Lenmgrad, which has been very 
late in ap ing, is now coming oub very recur 
three parte of the vol. 27 and one of the vol. 28 
having bean published during 1927. ‘These publica- 
tions contain a very long series of zoological papers 
on different proupa: P. Schmidt gives revisions of 
two era of fishes, Ioelus and Gymnacanthus, while 
B. Ijin published & critical list of Gobiide of the 
Black Sea. On mammals there are papers by B. 
Vin ov (on the mechanism of gnawing and 
mastication in some burrowing rodenta) ; Flerov, on 
mammals of the Tchorokh district in ncasia, 
and on a new su ies of Ochotona hyperborea from 
the Polar Ural; M. K. Serebrennikov describes the 
fauna of rodents of the Samara province, and 8. 8. 


(8) ives a description of a new genus and species 
of cat ( urus ihinobius Ogn.) foni Transcaspis. 
On birds there is only one paper, by B. Stegmann, 
on birds of the Alai steppes, but there is also a paper 
by O. A. Kurova on trematodes of the family Echmo- 
stomatide from birds in Turkestan. Papers on 
invertebrates include, to mention only a few, a list 
of Acarina of the Kamtchatka, by B. Thor; revision of 
two eris of Polychsta, by N. Annenkova; a list of 
the Orthoptera of Crimea, by E. Miram ; descriptions 
of Solifugids from Africa, by A. Birula; list of 
Hydroidea and Aloyonaria from the Barents Sea, eto. 


Tue May-riias oy Iwpra.—The study of May-flies 
is so little advanced in tropical ions that a de- 
scription of the material contai in the Indian 
Museum and other Eastern institutions is especially 
welcome. In Records of the Indian Museum, vol. 29 


(1927), Dr. B. Chopra provides the first part of a 


Senda &coount of the Indian species and their 
iology; this contribution, which occupies pp. 91- 
188, 18 illustrated with three finely executed plates. 
In his prefatory remarks on the wing venation, the 
author pointe out that the homologies of certain of 
the veins are still far from definitely established, and 
he provides & useful tabular comparison of the various 
T of nomenclature that have been advocated. 

view of the present position of the subject, the 
Comstock-Needham system is followed, and it has 
the advantage of having been more widely adopted 
than the schemæ that have aimed at emending it. 
In the egies classification of May-flies the of 
Ulmer been adopted almost completely, and in 
the present contribution certain of those ies 
falling in the group Ephemeroidea are discussed cad. 
where necemary, described at length. Of the new 
species discovered, one belongs to the genus Palingenia 
and two*to Polymitarcys. 


MODIFICATION OF DEVELOPMENT BY TEMPERATURE 
Graprawrs.—Prof. Julian Huxley (Roux Arch. f. 
Eniwick. der Organ., Bd. 112, pp. 480-516) has - 
jected frog’s eggs and embryos and chick embryos to 


temperature iente in various directions (a) with 
the main axial gradient of the o i and thus 
adjavant, (6) i the main anal gradient and 


thus antagonistic, and (c) lateral to the main axial 
gradient. The resulta seem to show that, during 
segmentation, at the higher end of the tem ture 
ient, division of cells is accelerated, with the result 

t adjuvant gradienta accentuate the normal size 
differences between animal and vegetative oella, while 
antagonistic gradienta diminish them. These altera- 
tions in segmentation have little effect on subsequent 
development. Lateral gradienta applied to frog em- 
bryos m the neural plate to tail-bud stages produce 
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ies asymmetries wee however, do not always 
uiri ine: evelopment. teral gradienta 
applied to chick embryos produce acceleration of 
development of the heated side with marked increase 
in the tissues and in the size of organs on that side. 
Antagonistic gradients applied to chick embryos cause 
enlargement of the primitive streak posteriorly, re- 
tardation of brain development, reduction in the head 
size in the later embryos, and precocious development 
of the hind limb bu Adjuvan; ients produce 
oppos ite results on head size and limb bud develop- 
ment. 





Newarops Srmamatocanmarn.—N. A. Cobb (Jour. 
Washington Acad. Sot., 18, No. 2, Jan. 1928) records 
observations on sperma is in a free-living 
nematode, Sptrina ifara, common an inch or 
two deep in sand between tide marks on both sides 
of the North Atlantico. Four spermatids are formed 
from a spermatocyte, but instead of metamorphosing 
into spermatozoa, each spermatid undergoes further 
changes and divisions and gives rise to a ' idian 
tissue’ of 64 and finally 128 cella. The male passes 
vee ae tissues into the uteri of the female. 
Fertilisation is preceded by an increase in size of 
that cell of the spermatidian tissue adjacent to the 
ovum next to be fertilised; this spermatidian cell 
is transformed into & 'spermule, which fertilises the 
ovum. Whether every one of the 128 spermatidian 
cells metamorphose in this way is as yet undetermined. 
The author says that he knows o? & large number of 
other species of nematodes belonging to numerous 
and varied in which the gonoral d Erie 
m the gó of the male so closely nble those 
desaribed as to leave no doubt that their spermato- 
genesis follows & similar course. 


Fomm VARIATIONS OF THs BRITISH FRHSEWATNR 
Peart Mussmr.—H. H. Bloomer gives an account of 
the variation of the British and Irish forms of Mar- 

ux margaritifera in Proc. Malac. Soo. Lond., 
vol. 17. ‘Form’ in this paper ia defined as “the 
external shape of the shell when observed from a 
lateral point of view without any regard to the shape 
of the teeth, muscular impressions, or other internal 
characters.” Twelve different ‘forms’ are, ee das 
on pho hio plates, including one from the River 
Wye which presenta ‘‘a general conformity with 
certain characters which seem to justify making it a 
new local variety," var. siluriana. Local distribu- 
tion is discussed river by river, and brief diagnoses 
of the dimensions and appearance of the contained 
- pearl shells given. ` 


Tseavassa Merruops.—The United States Coast 
and Geodetic Survey has iasued as Special Publication 
No. 137, & small manual of first order traverse which, 
in spite of its slander bulk, is a useful summary of the 
methode employed in traverse work in the American 
surveys. Field methods and office computation are 
both covered. The manual is a useful campanion 
volume to that on first order triangulation recently 
published. 


Pariopiarrrss nv THAM Nina FLoops.—From a lo 
series of Nile flood records, ing from A.D. 64 
to 1451, taken from the original Coptio reoords and 
corrected to the modern calendar, Dr. C. E. P. Brooks 
~ has investigated the question of periodicity and 

ives his resulta in a paper in zhe Memoir» of the 

Meteorological Sooty, vol. 2, No. 12. The 
method employed for ing the date is that 
known as the differenoe-periodogram. The result was 


the discovery of 19 periodicities of pen ke 
from 1-91 to 76-8 years, some of them we catabhiched 
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and others of doubtful validity. Some of these 
periodicities bear a simple relation to one another, as 
the series 5-52, 11-06, 22-12, 88-49, 66-0, 76-8 years. 
In fact, eleven of the periodicities agree within 
1 per cent. with a simple multiple or sub-multiple of 
22-12 years. One of the IAE periodicities could 
not be determined accurately, but another has & 

i oy of so much aa 3-5 per cent. A few of these 
periodicities flt with those recorded from other date, 
especially the 83-49, which fairly well with the 
variable Brückner periods. e more difficult task of 
E it variation in the length of the 

iodicities led to no conclusive resulte, but there 
were indications of a 500-year period. 

Tas OUTER HELIS OF THA EAnTH.—AÀ. stimulating 
disouæion by Prof. R. A. Daly of recent evidence 
bearing on the structure of the lithosphere appears m 
the Amer. Jour. Soi., Feb. 1028. e disagreement 
between the resulta of A. Mohorovitid, Gutenberg, 
and Jeffreys on the thickness of the sial of the oon- 
tinents is pointed out, and it is shown that owing to 
the absence of any generally accepted solution, there 
is still uncertainty as to wave velocities at different 
depths in the crust. It is thought that, under the 
low streas conditions of seismic waves, the rocks may 
have higher effective elastic moduli than under the 
high preesure conditions of laboratory investigations. 
Corro ion of this idea is found in an yeis of , 
the h; is curves of Adams and Coker. Thus the 
data of seismology do not as yet forbid belief in a 
basaltio substratum. It is thought that the velocities 
of earthquake waves in holocrystalline basalt and 
glassy basalt would be nearly identical at the oon- 
tact, and therefore that the latter, if it exist, will be 
difficult to detect. Thus the substratum below a 
certam depth may be rigid but glasay. The postulate 
of an shell of peridotite near the crust is con- 
sidered to be both “unnecessary and unjustified by 
evidence. A new interpretation of the intermediate 
layer is offered. Jeffreys this as tachylyte 
and Holmes as diorite and quarts - diorite. 4 

that it may represent & quartz- i 
at a temperature beyond the transition pomt of 
a-quartz to B-quartz (575° C.). The sudden change 
of elastic pro ies at the inversion fem 
indicates that s view has much to commend it. 





THUNDNMRSTORMS AB Sources or HIGH POTENTIALS. 
—In Forschungen und Forischrite, of Feb. 20, there 
is an interesting article by A. Brasch, sa een Daan 
C. Urban on s project for obtaining extremely high 

tential differences, for use in such experiments as 

atherford’s on atomic disintegration, from thunder- 
storms. It is estimated that within practicable 
heighta above the earth’s surface, of a few hundred 
metres, there are available at times potential differ- 
ences of 6-80 million volta. For this purpose a cable 
660 metres long has been stretched &oroes a valley 
near E O, carry ita middle point, 80 
metres e the , & collecting network. 
Details are given of the, --angements for insulation 
of the cable and for the measurement of the potential 
differences. Preliminary measurements iude during 
the only suiteble thunderstorm which oocurred duri 
the period of observation indicated & tenti 
difference of &bove one million volta, pausing 6 spark 
across an air gap more than 4 metres long. 


Maaxmrno Tuamogy.—In volume 4, No. 4, of the 
Proceedings of the I ial Academy of Japan for 
1928, Prof. Hon puts forward in a short 
paper a new theory of the origin of magnetism based 
on the structure of the atom. Ls ri theories, 
magnetic properties are attrib to the outer 
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electrons of the atoms, but Prof. Honda attributes 
diamagnetigm only to these electrons, his explanation 
of the property bemg along the usual lines. Para- 
and ferro-magnetiam he attributes to the nuclear 
electrons, which revolve in the nucleus with speeds 
ap ing that of light, and produce tio 
momenta of the requisite magnitude. In order to 
endow this atom with the power of turning towards 
& magnetio fleld, he sup thet a certain number 
of the protons revolve m the o ite direction to 
the electrons. In ferro- etic substances the 
angular momentum of the nucleus is supposed small, 
Bo that a magnetic field easily turns them, while in 

; etic substances the momentum is great. 
According to the author, a quantitative examination 
of the theory leads to the explanation of many 
observed facta in magnetiam. 

TOTAL REFLECTION OF ELHOTBRONB.—Àn interesting 
suggestion has bean made by O. Klemperer, in the 
Zerteohrift fur Physik of Feb. 24, to the effect that 
electrons, which are known to act under appropriate 
conditions as if they were di can be 
totally reflected. If a particle entering a solid from 
a vacuum is retarded, the speed of its associated 
phase wave must be increased, when the correspond- 
ing index of refraction becomes leas than unity, and 
for sufficiently oblique incidence, penetration of the 
surface cannot take place. This idea receives a 
certain amount of port from some experiments 
that were done several years ago on the secondary 
emission of electrons from the surfaces of various 
bodies bombarded at different angles by homo- 
geneous beams of pri electrons. For electrons 
which had been aolet through a fall of potentaal 
of a few kilovolta, the retardation m 
other insulating substances was 
one and two kilovolta, and although this is admittedly 
higher than would be expected from thermionic and 
photo-electrio phenomena, its value for metals is 
much smaller, and of the order of what is oe utes 
to account for the ap + contraction of the 
spacing of the atomic planes mn a crystal of nickel 
indicated by the diffraction experimenta of Davisson 
and Germer. b, 


ISOMORPHISM OF AMMONIUM AND PHOSPHONIUM 
HarnrimEsS.—Although.& tendency to isomorphism is 
evident between ammonium and ' phosphonium 
halides m which all the hydrogen atoms are replaced 
by 1 radiclea, for ents. tetra-ethylammonium 
bromi and tetra-ethylphosphonium iodide, the 
abeence of isomorphism among  non-substituted 
ammonium and phoephonium salta has resulted in 
the view that the resemblance between the upe 

and PH, was merely formal. In a peper published 
in the volume for 1927 of the Rendiconti der Acca- 
damia delle Scienss e Matematiche (Naples), Congilio 
and Caglioti show, however, that crystallisation of a 
solution containmg ammonium and phosphonium 
iodides gives rise to mixed crystals of the ammonium 
iodide type, containing phosphonium iodide in 'pro- 
portions varying to a maximum of 1-92 per cent. 

PasPARATION or Laap TETRA-WHTHYL. — Report 
No. 29, Aeronautical Research Institute, Tokyo 
Imperial alge ds by T. Tanaka and T. Kuwata, 
contains a study of the pre tion of lead tetra-ethyl 
from ethyl ohloride, using Gri 's réaction. Lead 
letra-ethyl was obtained by the action of lead 
chloride upon ethyl magnesium chloride below 5? C. 
The. crude product was purified treating the 
ethereal solution with oxygen im the ce of 
dilute hydrochloric acid until it was colourless and 

ising out the triethyl lead chloride present 
in the solution. The lead tetra-ethyl had an wa- 
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ent to between 


ee odour and boiled at about 82°C. under 
lmm. pressure. It decomposed on heating to 400° C. 
and at ordinary ratures became turbid on 
exposure to air and ight. ^ . 

Tas CO-ORDINATION VALHNOY OY ALUMINIUM IN 
rms SíArnicYnATO Derivarivas.—tIn ita complex oom: 
pounds, -the co-ordination number of aluminium is 
either four as in the alkali alumimates, or six as m 
cryolite. The two stable hydrates which are apper- 


ently formed by aluminium oxide, may acco ly 
be regarded as H[AI(OH),] and HJAl(OH},}. 
one case aluminium les boron with a low 


co-ordination number, and in the other it shows its 
resemblance to iron and chromium. In the Jan 
number of the Journal of the Chemical Sooiety, Gd 
Burrows and I. W. Wark describe an investigation of 
the salicylato derivatives of alumium. Various de- 
rivatives of aluminosalicylic acid H4(C,H,O, A1 OH 
were prepared in which the oo-ordination valency of 
aluminium is six, indicating, therefore, ite resemblance 
to iron and chromium. An unsuccessful attempt was 
made to reeolve the alkaloidal salts of the above acid 
into optical isomerides. . 
COMPLEX ETHYLENWTHIOOARBAMIDO-BSALTS OF UNI- 
VALENT AND BIVALENT METALS. i to the 
presence of two amino-radicals as well as a thiocarbonyl 
group, thiocarbamide forms polynuclear as well as 
mononuclear derivatives with metallic nitrates. The 
co-ordinating es of the amino msy, 
however, be int ited by incorpo fe the re 
PATERE Nae ee 
thiocarbamide, eo represented by au. 
The preparation of & làrge number of the complexes 
formed een this compound &nd various metallio 
salta is described by G. T. Mo &nd F. H. Burstall 
in the Journal of the Gemiod] Bovishy for January. 
Each molecule of the base 18 considered to contribute 
two electrons from its sulphur atom to the co- 
ordmation complex and, ug, in the oom 
[Cu, 4 éuJNO, the cuprous ion acquires eight addı- 
tional electrons, thereby becoming equivalent to the 
rubidium ion. Similarly,:silver and i oom- 
lexes are goin ae equivalent to ommum and 
ions respectively. Such analogies are sup- 
ported by the fact that these complex nitrates give 
rise to neutral solutions and by the electrical con- 
ductivities of these solutions. 


AN ELEOTRIOAL IwpicATOR FOR HigH-srmap 
ExwanwEs.—J. Obata and Y. Yoeida describe in the 
Reports of the Aeronautical Research Institute of the 
Imperial University of Tokyo (No. 28, December 927) 
an electrical indicator for high-speed engines which 

ves excellent results. The principal difference 

tween this instrument and the usual mechanical 
or optical one lies in the use of a steel diso 2 mm. 
thick and 5mm. in diameter. Com with ordinary 
discs, ite thickness is very great. e minute motions 
of this disc caused by the preesure in the cylinder are 
recorded by &n exoeedingly senaitive electrical method 
called the ‘ultra-micrometer’ method, which utilises 
& generating valve circuit. Using two small engines, 
several records of actual engine ure were obtained 
by an Einthoven i pé erai & Lutz- 

elmann string electrometer and a Duddell oeoillo- 
graph. , Rr daar bogs As eleotrical indicator 
gives co or hi engines for 
which ordinary indicators onan nad, The 
calibration of the indicator was made statically, a 
standard -preasure gauge of the Bourdon type 
Merci air being used. i 
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Scientific and Industrial Research. 


ROMOTION and co-ordination of scientific re- 
search by the State on any widespread scale is 
still novelty enough to invest tha recently published 
Report of the Committee of the Privy Council for 
Scientific and Industrial Research for 1926-27, acoom- 
panied by the Report of the Advisory Council for the 
same period, wi à sigan degree of interest. To 
the reporta are attached & summary of work conducted 
by the various research organisations functioning 
under the auspices of the D t, and appendices 
ca amog ulated information of a statistical and 
bibliographical nature, together with references to the 
development of o ised research in other parta of 
the Empire. 

In addition to the work of the research associa- 
tions, the activities of the National Physical Lab- 
oratory, the Geological Survey, the Fuel Research 
Station, the Building Research Station, and the Forest 
Producta Laboratory are described, and much m- 
formation is given concerning the progreas of work 
on food storage and rb, water pollution, and 
chemotherapy. It is satistactory that nnportant in- 
ee at the Low Temperature Research Station, 

hich have been delayed for lack of funds, can now 
be proceeded with in view of the receipt of a sub- 
stantial grant from the Empire Marketing Board. 
There is, however, still urgent need for & coastal 
station devoted to the study of the preservation of 
fish and the utilisation of fish by-products. The 

itude of some of the issues at stake can be 
adjudged by reference to work in p demonstrat- 
ing the successful conversion of coal into liquid fuels ; 
it still remains to be seen whether the new industry 
will be firmly established before existing sources of 
petrol begin to fail. The Advisory Council makes 


some ent remarks on the conditions under which 
the logical Survey and the Museum of Practical 
Geology are housed. It ıs earnestly to be hoped that 
the e for & new building, once authorised by 


Parliament but still suppreased on the grounds of 
economy, will soon be put into effect. 


A glance at the summary of work in hand durmg 
the year ‘demonstrates the great diversity of the in- 
teresta involved. The study of chemical reactions at 
high pressures is being carried on both at the Chemical 
Research Laboratory, hee and at the Imperial 
College of Science and Technology ; the Aerodynamics 
Dore aaen haa dealt with & very full programme, 
inc mone testa of airship models and the elummation 
of wing utter, in the mvestigation of which mathe- 
mati analyms has afforded & large measure of 
succeas. Considerable progress has been made in fuel 
research, despite hindrance due to the stop in 
the coal industry. The keeping ties E &pplee 
&re believed to be concerned with the Dro iem 
content and the extent of the reserves, and the 
peor of & precise prediction of the duration of 

ife of the fruit under any set of conditions by means 
of chemical examunaiion at harvesting is predicted. 
Radio observations made during the solar eclipse are 
mentioned; ‘ wireleas’ enthumasta wil also be im- 
terested to note that differences in wave attenuation 
are attributed largely to the absorbing effect of trees, 
test attenuation bei observ: in the most 
ensely wooded parts of the country, and that the 
large number of receiving serials in the London area 
appears to have a considerable energy -absorbing effect. 

e number of spocific problems submitted to the 
British Museum ratory tends to increase; the 
work ially referred to m the report includes the 
mounting, cleaning, and preservation of delicate 
materials, the identification of early porcelain, and 
the unrolling of brittle manuscripta on leather. 

The report would have been incomplete without 
somé reference to the work of the National Research 
Council of Canada, the Australian Commonwealth 
Council for Smentafic and Industmal Research, and 
the New Zealand Department of Scientific and In- 
dustrial Research, to the activities of the South 
Afnoan De ents of Mines and Industries, Agn- 
culture, and Forests, and to those of various Indian 
Departments. 


Origin and Development of Portion of the Australian Flora. 


: IN the second part of his preudenu address 
before the Australasian 14(00n for the 
Advancament of Science at Hobart, delivered on 
Jan. 16, Mr. R. H. Cambage discussed the '' Origin 
&nd Development of Portion of the Australian Flore." 
The postion was summarised as follows : 

There appear to be more genera common to Africa 
and the eastern half of Australia only, than to Africa 
and the western half of Australia only, so that evidence 
of a direct land connexion between these two countries 
is meagre. . 

It ıs thought that many genera which are common 
to Africa and Australia have reached these countries 


from the same source in the north, and have then: 


developed in onse to environment. 

From available evidence it would seam that, at 
least since Cretaceous tune, the northern hemisphere 
has had a greater land mass than the southern, and, 
ag & result, there has been more room for DS 
development in the north than m the south. Probably 
the Pleistocene and even earlier glacial periods have 
been instrumental in permitting many genera to 
pulsate across the tropics from temperate northern 
regions, and in the process, and after arrival in the 
south, there have bean much radiation, development, 
and evolution. Although there probably has been 
more migration to Australia from the north, there is 
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evidence in some cases of secondary radiation from 
the south, especially in the genus Eucalyptus. 

It seems undoubted that some genera common 
to Australia and New Zealand have reached both 
countries from the north, some ies coming down 
the east coast of Australia, while others have gone 
by way of New Caledonia and adjoming alanda to 

ew Zealand. d 

Except for a land connexion between north-eastern 
Austraha and islands to the north, perhaps so late 
as Pliocene time, Australia has long been isolated 
from the rest of the world. 

There ap to be more\evidence in favour of a 
former I connexion between Antarctica and South 
America, and haps New Zealand and Australa, 

Studies of the many changes which have taken 
place m the history of the world’s flora, of 118 adapt- 
ability to environment, ita response to change of 
climate and soil, ita ability to overcome many adverse 
conditions, all combine to impress one with the 
conviction that the marvellous act of creation not 
only embodied the initial giving of life, but also 
provided inherent power and initiative for the 
necessary development and evolution required for 
the istence of that life, in harmony with its 

. varying surroundings and dominating influences. 
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Past and Present Peoples of Chinese Turkestan. 


Ta propone the Royal Anthropological Institute 
on y, Mar. 27, Sir Arthur Kerth gave an 
account of a people who lived in the eastern part of 
Chinese Turkestan in the earlier centuries of our era. 
His account was based on five skulls which were 
obtained by Sir Aurel Stein during his third expedi- 
tion (1913-15) to central Ama. e explorer found 
these skulls in attea within the eastern and southern 
fringe of the Taklamakan desert—sites now dried up 
and forsaken, but irrigable and inhabited when the 
Tarim basin of Chinese Turkestan formed part of the 
eorridor along which in past times Chinese trade 
flowed towards the west. 

The people from these ancient cemeteries show & 
mixture of characters, some of which are Mongoloid, 
others of which are Caucasoid (or Iranian), but on the 
whole the Mongoloid traits are the more evident. 
Amongst the Lopliks and other peoples stall inhabitmg 
the eastern south-eastern fringes of the Tarim 
basin are found individuals which come very near to 
the Loulan found in the ancient cemeteries. 
From date collected by Sir Aurel Stein and collated 
by Mr. T. A. Joyce, ıt is apparent now that the people 
at the eastern end of the Tarim basin—the floor of 
which is formed by the Taklamakan desert—are 
transitional in type. When traced towards the north 
and towards the east they rapidly beoome Mongolian ; 
when traced along the south mde of the Tarim basin 
towards the west the Iranian type prevails more and 
more and becomes pure when the Pamirs and the 
valley of the Oxus are reached. ` The Loulan people 
Who lived in the eastern part of tho Tarim basin more 


than 1600 years ago were of & transitional . Bir 
Aurel Stein's discoveries show that the racial frontier 
between Mongohan and Caucasoid in this parb 


of the world has not greatly altered its poaition since 
the Christian era began. The Loulan people were 
probably true Huns. 

Intermarriage and migration do take place across 
racial frontiers, and most anthropologista explam a 
mixed type, such as the Loulan, as a result of inter- 
eroaung. In Sir Arthur Kerth’s opinion such an 
explanation leaves the most important facta of the 
problem lained. We have, in the first place, to 
explain the origin of the primary types—the Mongoloid 


and Caucasoid. We have to explam the greatest 
racial divide in the world, one many thousand miles 
in length, which crogses the Old World and separates 
peoples of a Mongoloid type in the east and north from 
others of a Caucasoid type in the west and south. 
This divide is traceable from the north-west corner of 
Europe to beyond the mouth of the Ganges in Asma. 
The great divide crosses the Taklamakan from weet 
to east; the Loulan people lived on it. We cannot 
explain the origin and distribution of peoples of 
Mongoloid stock and the existence of the great 
racial divide unleas we presume that evolution 18 true 
and that the stocks which we find on one side of the 
divide and on the other have come into their present 
states of body and brain in the areas where we now 
find them. , a8 we presume, Mongoloid and Caucas- 
oid stocks have in the course of tume become differ- 
entiated from & common type, then between the 
extreme forms there ought to be, or to have been, 
tranmtional types occupying intermediate zones. If 
evolution is true we ought to find intermediate 

on frontier zones, and that ia what we do find. In Bir 
Arthur Kaith’s opinion the Loulan people should be 
interpreted, not as producta of hybridity, but as of a 
natural evolutionary process. 

In unravelli the Mongoloid from plea of 
Caucasoid affinities, head form is not decisive. Mon- 
goloid d ane are of all degrees of long-headednesa 
and o d of round-headednees. So are 
Caucasoid peoples. The Loulan ple, who bad 
heads of medium mze, were intermediate between lo 
and round. As & rule the Mongoloid peoples o 
central Asia had the larger heads and brama; the 
Iranian peoples of the Pamirs were small headed and 
not big-bramed. The main pointe which serve for 
the discrimination of Mongoloid peoples are haur, akin 
colour, and facial form. A considerable part of Sir 
Arthur Keith’s paper was devoted to Mongolian char- 
acters of face and the methods which should be apphed 
for their analysis and measurement. In Skia, 
he thanked the Government of India for the benefita 
which have been conferred on science through the 
expeditions led by Bir Aurel Stem who, in Sir Arthur's 
opinion, haa done more than anyone to clear up the 
racial constitution of the peoples of central Asia. 


Water Movements in the Straits of Gibraltar. 


‘pee RAPHAEL DE BUEN publishes an account 
of the oceanographical investigations which have 
been carried out by Spaém in the Atlantic and Straits 
of Gibraltar, m the Jour ournal du Conseil International 
pour Pexploration de la mer, vol. 2, No. 3, December 
1927. 

‘periods fluctuations in the depth at which particular, 


Expedition in 1021 and by 

taons in this area. ey were attributed to 
monea (Narunm, 109, 45; 1022), but Prof. 
de Buen goos a step further. Bmo® the periodicity 
does not correspond with that of the Atlantic tide, he 
considers that they owe their origin to deep -seated 
Mediterranean. tidal waves. 

The author does not consider that a sub-surface 
current of Mediterranean water wells out into the 
Atlantic over the ridge between Gibraltar and the 
African continent, such as has been shown to take place 
by Danish and Norwegian ocean ars (loo. cit.). 

Prof. de Buen writes: ‘‘It may seen in all the 
series of observations made during the campaign of the 
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Alkmiranie Lobo, as also in my maps (published in the 
Rapport Ailantique, 1926), which are based on the 
observations made during the campaigns of the Dana 
and the Thor, that at no time do the Mediterranean 
waters penetrate to the Atlantic. This must not, 
however, be accepted as an established fact until 
farther mvestigations have been carried out, having as 
their object to discover whether at any time, at the 
moment when the bottom waters approach most 
nearly to the surface, some quantity of Mediterranean 
water does not find its way into the Atlantic. The 
Mediterranean influence in the Atlantic was found in 
all the obeervations to be nil. It 1s therefore necessary 
to seek some other explanation of the existence of 
warm dense water to the south-west of Ireland, in 
which some have considered that they could 
see a markedly Mediterranean character.” 

‘Someéwhat inconsistently, “the layer of Mediter- 
ranean water which penetrates into the Ocean through 
the Straits of Gibraltar ” is cited a few later as a 
possible explanation of the migration of sardmes in the 
neighbourhood of Cadiz. 
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University and Educational Intelligence. 


LoxpoN.—Dr. W. W. Jameson has been appointed 
as from Jan. 1 to the University char of public 
health tenable at the London School of Hygiene and 
Tropical Medicine. Dr. Jameson received his medical 
education at the University of Aberdeen, the Rotunda 
Hospital, Dublin, and University College, London. 
From 1914 until ae was erm an Pohue in 
the Department o ygiene at Umversiț Ll 
London, and since then he has been Medi Officer ot 
Health of different London boroughs. In 1926 he 
was appointed lecturer on public health and pre- 
ventive medicine at Guy's Hospital Medical School. 
He is the author of “A Synopsis of Hygiene” 
(Churchill), of which a second edition has been pub- 
lished, and of papers on public health matters. 

Dr. E. E. Turner has been appointed as from 
Sept. l to the University readership in chemistry 
tenable at Bedford College. Dr. Turner waa educated 
at Coopers’ Company’s School, London, at East 


London College (1910-14), and Sidney Sussex College, 
Cambridge (1916-19); he obtained the seer ut 
at the 


D.8o. eara es 1920. After holding 
Goldamiths’ London, and at the Technical 
College, Huddersfleld, he worked during 1919-21 as 
lecturer in o ic chemistry, University of Sydney. 
For the period 1921-23 he was chemist in the Research 
Department at the Royal Arsenal, Woolwich, and 
since 1023 has been senior lecturer imn chemistry at 
East London Coll He has published numerous 

pers independently and conjointly in Proc. Roy. 
Bos. and in the chemioal Jo ! : i 

The title of reader a pya chemis in the 
University has been confe on Dr. Samue Sugden, 
m respect of the post held by him at Birk 
College. Dr. Sugden studied at the Royal College 
of Science from 1912 until 1914. Later he became a 
research chemust in connexion with explosives in the 
Research De ment of the Royal Arsenal, Woolwich. 
‘In 1924 he obtained the degree of D.Sc. Lae He 
has been lecturer in chemistry at Birkbeck College 
since 1919. Huis published work includes papers on 
the determination of surface tension and ita variation 
with temperature and some related functions, on 
the perachor and chemical constitution, and on 
molecular volumes at absolute zero, published in the 
Journal of the Chemical Society, and & translation of 
Stock’s '' Ultrastrukturchemie,” under the title '' The 
Structure of Atoms " (Methuen). 


ST. ANDREWB.—A. scholarship of £100, tenable for 
three or four years at the Uni College, 8t. Andrews, 
by a student who ia resident in the University Resi- 
dence Hall, has just been established by the gift of 
Dr. David Ruseell of Markinch. The new Russell 
Scholarship 18 available to candidates who have spent 
at least two years in & secondary Bchool under the 
Fifeshire Education Authority, or whose nts or 

ardians are resident in Fifeshire. and preference will 
Bs given to a candidate from Markinch district. 





Tue Ramsay Memonal Fellowships Trustees will 
consider at the end of June Di peris for fellowships, 
one or more of which will limited to candidates 
educated in Glasgow. The value of each fellowship 
ww £250 annually, plus & t for expenses. The 
fellowships are held normally for two years, but may 
be extended for & third year. Applications must be 
received by June 5 ee the Secretary, Ramsay Memorial 
Fellowships Trust, University College, Gower Street, 
W.C.1. 

Tug Ministry of Agriculture and Fisheries is pre- 
pared to receive, up to May 15 next, applications for 
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grants in aid of eoientifle investigations bearing on 
agriculture, to be carried on in connexion with & 
unrversity, university coll or other approved 
institution or society in England snd Wales during 
the academic year beginning Oct. I, 10928. Par- 
tioulara of the conditions on which these ts are 
offered are set out in form A.53/T.G., obtainable from 
the Secretary, Ministry of Agriculture and Fisheries, 
10 Whi Place, 8.W.1. 


AN appeal for & oapital sum of £50,000 for the ex- 
tension of the Ramsay Laboratory of Chemical 
Engineering et Univermty College, London, and for 
ita equipment, was made recently by the Chemical 
Engineering Building and Equipment Fund Committee, 
of which Sir Alfred Mond is chairman. The response 
up to the present time has produced £23,555. Among 
the subseribers are: Imperial] Chemical Industries, 
£10,000; The Shell Group, £5000; The Gas Light 
and Coke Company, £5000 ; Dunlop Rubber Company, 
£1000 ; Messrs. Reokitt and Sons, Ltd., £1000. In i- 
tion to the capital fund for the building and equipment, 
an income of £6000 a year 1s required for the main- 
tenance of the Laboratory. Towards this £8191 has 
already been promised for the first five years and 
£2600 for the second five years. The Committee is 
anxious to complete both funds as speedily as possible 
in order that the new building may be proceeded 
with. Donations and subscriptions may be sent to 
Bir David Milne-Watson, at University College, 
London (Gower Street, W.C.1), who will be glad to 
supply any further particulars. 


Tue Royal Technical College, Glasgow, records in 
its report on the work of the session 1926-27 an 
increase from 4149 to 4169 in its total enrolment. 
This followed four seamons of decreasing numbers, 
reflecting the depressed condition of the engmeering 
and shi Duldne. mining and metallurgical mdustries 
with which the College is closely connected. Of the 
934 day students, 245 pursued degree or diploma 
courses, and 186 other day students attended twenty 
or more hours a week. niversity d , 1ineludin 
one D.8c. and three Ph.D., were obtained by 30 
students. Experimental and research work carried 
out for local industrial firms, much of it having 
reference to problems arising out of the use ef 
very high temperatures in steam dece contmued 
to grow. In the Department of Chemistry, a 
d laboratory was equipped for the use of the 
cottiah Coal Survey Committee, and the whole of 
the analytical work and most of the research in 
connexion with Scottish coals will henoeforth be 
centred in the College buildings. With the aid of a 
grant from the Iron and Steel Institute much new 
apparatus was acquired. In the engineering labora- 
tories a series of investigationa on the creep of metals 
approached completion. The School of Navigation, 
now the largest of ita land in Great Britain, arranged 
& course of study for cadets serving on board ship. 
This pioneer effort ın contmuation clase work for 
ouths at sea attracted attention m other countries. 

he School of Pharmacy was recognised by the 
authorities concerned as providing complete facilities 
for candidates for the B.Pharm. degree of the 
Univermty of London and the higher qualification of 
the Pharmaceutical Society of Great Britain. 


Esratun.—The announcement of the appointment 
of Dr. J. O. Earl to be professor of organio chemistry 
in the University of Sydney ın our issue of Mar. 31, 

. 519, was placed incorrectly under St. Andrews. 

r. Earl is & graduate of St. Andrews, but has been 
lecturer in organic chemistry in the University of 
Sydney since 1922. 
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Calendar of Customs and Festivals. 


April 8. 

Eastme Day: the greatest of the three font fes- 
tivals of the Christian Church. It is generally agreed 
that ıt comcided with and replaced a pagan festival. 
Tracea of such a festival are to be seen in both 
ecclesiastical and popular observance. The form of 
morning greeting, "Christ is risen," with the reply, 
“ Christ is risen mdeed,” which was formerly the rule, 
and is still obeerved in the Greek Church, might be 
held to unply, in the light of other customs, the 
BUTE Ge DE M Beet Die reel aa ee ee 
resurrection, such as that which was the i 
doctrine in the Eastern oults of Adonis and Attis. 

A brief account of the observance of Easter among 
& modern t population serves to bring out the 
essential elementa in the festival pointing to the sur- 
vival of ideas belonging to an earlier stage of religious 
belief. In Macedonia the Resurrection is celebrated 
twice. The first occasion is at & midnight mass on 
Easter Eve, when the service begins in the open. 
When the Gospel of the day has been read and the 
hymn '' Christ 1s risen " has been sung, Lent is con- 
-sidered to be over. Guns are fired amid shouting, 
the eggs and cakes which have bean brought by the 
worshippers v eaten, and the priest lights a candle, 

upon the congregation to light their tapers 
Pues candle. ' This they basten iode. The church 
doors are then thrown open after a challenge and 
reply, and the congregation troops in to the service. 
The second mass takes place on Easter Day, when 
the worshippers repair to church, each with a lighted 
taper. After the service, general greetings and the 
reconciliation of any enmuities take place before en- 
tering upon the three days’ feast, m which the er- 

of presents of eggs coloured red and the 
eating of lambe roasted whole are the principal 
features. The Paschal fire is kept alight durmg the 
whole of the Paschal week. 
. The representation of the Crucifixion by an image 
ig & common feature in the Roman a8 well as the 
Greek Church, and m the southern parte of Europe 
it 18 & custom for this representation to be carried 
in proceesion on Good Friday. A period of general 
lamentation and mourning follows until Easter Day, 
when there is firing of guns and fireworks or a bonfire, 


and a feast of a lamb. Frazer notee the resemblance - 


of this custom in particular to the mourning for the 
death of Adonis and the rejoicing at bis resurrection. 
The paralleliam with the death of Attis on the tree 
is, as he notes, also especially clogs. 
Early churchwardens’ accounts indicate that 
lish practice, in addition to the Paschal candle, 
included a representation of the Crucifixion, and in 
one case & figure of Judas is mentioned. 


_ LENTEN AND EAsrER Fings.—The ceremonial ex- 
tinction of all hghte in church on Easter Eve and 
rekmdlmg them from the Paschal taper preserves the 
idea_of purification which underlies the custom of 
kindling bonfires at Easter and at various other times 
during Lent, but especially on the First Sunday, 
which was widely spread among the European peas- 
antry. The custom was purificatory and protective. 
The larger the fire, the wider the area over which it 
brought prosperity to the crops. : 


Tue Pask Eac.—The custom of 
of ogg, ihe ol of new birth and fertih 
widely distributed. It occurs in most 
countries as well as in the East. The 


gaily coloured, though moet frequently 
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, 18 very 
uropean 
&re boiled, 
and other- 
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wise ornamented, sometimes bemg covered with or 
made of silver. In Persia this use of the egg was 
associated with the feast of the vernal equinox. In 
Egypt it occurs among both Moslems and Copta, at 
the time of the Coptic Easter in both cases. The 

are used in & e in the north of England 
which is also found in: pt, in ui ericcid and 
elsewhere. The &re ro or stru one 
another, the Ronen £e. the which breaks 
another, oounting up victories until vanquished in 
turn. 


April 9. 

EASTER CELEBRATIONS. — Reference has already 
been made to the feast of a roasted lamb which follows 
the Easter services. In England the great dish was 
a gammon with green herbe or a tansy pudding, 1.6. 
a ponding of bitter herbe. There are frequent records 
of the distribution of doles such as the cakes impreeeed 
with the shape of two females at Biddenham in 
Kent, or the cake once out and distributed to 
children in Twickenham ch on Easter Sunday. 
These may have a sacrificial character, for the cross bun 
or Easter cake was originally an offering or part of 
a sacrificial meal, as was the b. 


Eastern Monpay.—Of numerous observances, only 
the more significant can here be noted. It was the 
occasion for sports, or rather contests, especially with 
& ball. In the Early Church bishopi uar to sport at 
handball with the inferior clergy. e significance of 
such oonteste as marking the break between two 
seasons, such as winter and ing or summer, has 
already been noted. There is, however, a group of 
customs which, while not superficially related, when 
taken i ed & to havé a deeper significance. 
At Col in Warviekahice young men tried to 
catch a hare, and if they brought ıt to the parson 
before ten o'clock, they were rewarded with & m 
of & calf’s head, a hundred , and & groat. e 
hare is here a symbol of fertbty. At Greenwich on 
Easter Monday girls used to roll down the hill. This 
is pall kaoni koma number of els as a fertility 
custom. In various parte of England and Wales, but 
especially in the north, the custom of heaving or hfting 
obtained. On Eester Monday the men used to lift 
the women, either on their arms or in a chair, and 
obtained a kiss or the forfeit of a shilling for their 
pains, while on the following day the women heaved 
the men. The custom of hfting or jumping 18 noted 
by Frazer as o ing among the European peasantry 
to promote the growth of the corn. 

Yorkshire and Durham on Easter Sunday or 
Monday the yo men stole the buckles from the 
irla’ shoes. On the following day the girls stole the 
uckles or the hata of the yo men. pl ai] 
was redeemable on the Wedn y bya pecuni- 
ary forfeit to be spent on a tansy pudding. At 
Portaffery, in the north of Ireland, it was the custom 
for hundreds of young people to resort to a walk 
outede the town, when the men kiased the girls 
promuseuously without offence. Finally, in a Glam- 
organ custom, a burlesque meeting of men held on 
the Sunday and Monday was taboo to women. Any 
woman caught observing the p i was hable 
to lose her shoe, which was redeemed by a kiss, or, 
if a married woman, a &mall fine. Of these customs, 
some are obviously connected with fertility; others 
involving a rivalry of the sexes, the stealing of a shoe 
or shoe buckle, and kissing either as a right or a 
forfeit, the sexual licence which among primi- 
tive ‘peoples has been noted as characteristic of 
seasonal festivals and as a means of promoting 
fertility. 





Societies and Academies. 


LoxpoN. 


Linnean Society, Mar. 15.—Stanley W. Kemp: 
Whaling research and the work of the Discovery 
Expedition. The’ princi object of the Discovery 
Expedition is the study of whales and whaling in the 
southern hemisphere. The history of whaling in the 
north shows that species have been reduced, sometimes 
almost to the prine of extinction, by methods far lees 
deadly than those at present employed. Experience 
indicates that when onoe a stock of. whalee has been 
seriously depleted, recovery, if it is ever effected, 18 & 
matter of centuries, and rb follows that, if too man 

orquals are taken in the south, there is & grave ri 
` that & v important source of wealth will be de- 
stroyed. The actual extermmation of any species of 
whale, however, is most improbable under present 
conditions, for long before this point can be reached, 
commercial operations would cease to be profitable. 
The two ahipa of the expedition, the Discovery and 
the William Scoresby, have for the most been 
engaged ın research on the plankton and h phy 
of southern waters with the view of obtaining precise 
information on the environment of whales. the 
south, whale-food appears to consist exclumvely of a 
single species of Euphausia (a crustacean related to 
the decapods), and & special study of this es and 
the reasons for ita t abundance in certain parte of 
the Antarctic has made. Hydrographic work, 
to determine the physical and chemical constitution 
of the water, has been undertaken m conjunction with 
the planktonio observations (see also NATURE, Oct. 80, 
1926, p. 628).—P. J. Greenway: The forest flora of 
south Central Africa. Much of the material was 
collected by Mr. R. Bourne, of the Impenal Forestry 
Institute, while on a tour of inspection on behalf of 
the Northern Rhodesian Government. The seroma 
represente 131 species, comprised in 80 genera an 
$4 families. The three families of Leguminoss i 
the largest number of species. Only two genera, 
Monotes and: Marquesia, of the Dipterocarpaoee, are 
met with; of the former there are several reputed 
specimens, which are fairly common in the dry 
savannah - forest. Mar macroura Gilg, the 
‘Musesjie,’ is one of the most abundant tees in 
Northern Rhodesia and the Katanga, where it attains 
a height of 65 to 80 feet; the wood is described as 
very Pres ocd Rusty and iE uee ior Sniehing 
houses and in carriage-building. Scie ae 
is the occurrence of &.species of Hi (Rosacea). 
This genus 18 chiefly American in ite distribution, pane 
represented by about 40 species in Central and Sou 
America. Y - 

EDINBURGH. d 

Royal Society, Mar. 5.—H. Graham Cannon: On 
the f mechanism of the fairy shrimp, Chiro- 
cephalus diaphanus. i halus feeds on minute 
eni ce icles. Water ia sucked in between the 

i Pda ee ore ee miii 
normally swimming on ita back. The trunk limbe are 
phyllopodia aed with & senes of backwardly pro- 
ecting enditee, of which the proximal is comparatively 
Lone Food particles are drawn into the mid-ventral 
pun by the suotion produoed by the forward stroke 
of the limbs. They are prevented from passing into 
the inter-limb ces by the long sete borme on the 
basal endites and are finally blown towards the mouth 
by the anteriorly divested. feeding current.— Charles 
Henry O’Donoghue and Eileen (Bulman) Abbott: The 
blood vascular system of the spiny dogfish, Squalus 
acanthias Linné, and Squalus pucks Gill The objects 
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of the paper are (1) to provide a comparative account 
of the blood vascular system of a generalised selachian, 
and (2) to revise the homologies and consequently the 
nomenclature of oertain of the more important vessels. 
The fact that the branchial arches in the embryo 
Squalus are practi identical with those in the 
embryos of all the higher groupe of vertebrates gives 
a key to the homologies of the anterior arteries. us, 
for example, the veeeel termed the posterior carotid 
by Parker, or external oarotid by other authors, is 
the same vessel as the stepedial of the mammalian 
embryo or the adult reptile.—S. Williams :. Rv kam E 
variation in the Ognundacee. There is a consid le 





‘range of yanation in the sporangia of the Osmun- 


daoes, particularly as the characters of the 
annulus. The i of these variations on the 
systematic placing of certain foemls is discussed, and 
it is concluded that Kidstonis, Bowerna, and possibly 
Discopteris Rallis may be assigned to some near 
relationship with the Osmundaoee. The variations 
described also provide evidence for. the view that the 


iri of the Osmundacem lead on to those of 
lagiogyria and so on to those of the Gymn oid 
forms.—Claude W. Wardlaw: Size in tion to 


internal morphology. (8) The vascular system of 
roots. The of water into the tracheides and 
wood vessels of roota is largely dependent on the close 
association of the living parenchyma cells with the 
tracheides and wood veesels. In root steles of m- 
creasing diameter, the xylem does not remain of 
uniformly simple structure (as in amall roots) but 
becomes progreasively disintegrated and complex. 
By these changes the large surface of contact with 
the living parenchyma oells ıs maintained. Thus the 
changes in the structure of the xylem in roota of 
increasing diameter are such that actual mze does not 
act as & limiting factor to the important physiological 
activities of the tissues involved.—J. Caldwell: 
Localised translocation in the swede. The south- 
facing half of a Swede ‘ bulb’ grown under ordinary 
field conditions is more largely developed than the 
north-facing side, and analysis shows that it oontams 
an appreciably larger amount of total carbohydrate. 
Asymmetry can be induced artificially by removing 
the leaves from one side of the shoot during the 

of the bulb. The carbohydrate manufactured 
m the leaves of one side of the shoot is ae & parently 
stored in the corresponding region o e . 
Confirmatory evidence of localised translocation 18 
afforded by the behaviour of a stain such as eosin, . 
which, when introduced at the out end of a petiole, 
is distributed over the oo ding third (approxi- 
mately) of the vascular cylinder in stem and bulb. 


PARIS. 


Academy of Sciences, Feb. 27.— Marcel Brillouin : 
The kinetic theory of a gas in the neighbourhood of 
a wal. Position of the mathematical problem.—Th. 
Anghelutza: Generalised etrical and symmetris-, 
able nuolei.—A. Buhl: Parnutable operators and 


gro of tranaformations.—Octay Onicescu: The 
Popolodiudt pro of the tranaformation defined 
by & uniform otion of the complex variable z.— 


Julius Wolff: A pro of a series of rational 
fractions.—Ch. Dévé: A machine with automatic. 
epicyoloidal transformations for working optical glass 
surfaces.—Svyngedauw: The deformations of the 
element of the pulley belt which approaches the pulley. 
—E. Baticle: The theory of rium of heayy 
massifs submitted to preesure m below and ite 
applicability to the stability of barrages and slopes.— 
M. Mesnager: Remarks on the p ing note.— 
P. Fatou: The sense of the lacament of the node 
of certain orbite.—R. Ferrier: Molecular geometrical 
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ifleity.—E. Brylinski: The velocity of the earth. 
ks on & recent communication of Piccard and 
Stebel.—Girault : The principle of relativity and.the 
law of gravitation —Marlo da Silva: The i 
of oxygen for the electrons.—R. Cornubert: a-Di- 
methylcyclohexanonee.—L. Bert :. Houben’s reaction. 
This is a method of i rocarbons based 
on the reaction vx —RR.-MgXX'. The 
small yields ently obtained by Houben's reaction 
appear to be due to the condensing action of the 
magnesium hahdes produced. This action some- 
what resembles the actaon of aluminium chloride in 
the Friedel and Craft reaction. The yields ate much 
ee by using as & diluent & saturated hydro- 
carbon such as c Vcr Eee ether boiling 
between 70° and 90° C.—S as Landa: The slow 
combustion of hydrocarbons. The slow combustion 
ne by arr at 280° to 300°C. The following 
oes have been identified among the volatile 
oxidation producta : acetone, reas A alcohol, butyric 
aldehyde, methylethylketone, ethyl aloohol. Higher 
aldehydes were also present. These results are re- 
garded as oo ing the views of Bone on the slow 
combustion of hydrocarbons.—]. Campardou and M. 
Séon: The decomposition of the acid anhydrides. 
The p tion of anhydndes by direct ie ered 
tion of he acids. Some acetic anhydride is produced 
by the action of titanium dioxide on the vapour of 
acetic acid at 800° C.—Gibault and P. Rougerie : Mag- 
netio measurements in the east of France. Resulta 
are given for 28 stations, 8 of which are new. The 
isomagnetic curves in this jon show no marked 
magnetic anomaly, but in the north-west of the 
Department of the Meuse the slight deformation of 
tHe curves indicates & prolongation of the magnetic 
anomaly of the Ardennes.—Ph. Joyet-Lavergne : Con- 
tributions to the study of the chondriome of & 
of the genus Saprolegnia. The filaments of the chon- 
driome give reactions characteristic of glutathione. 
The chondriome posseases both oxidising and i 
propertieg,—Raymond-Hamet : The ecta of the 
simultaneous stimulation of the vagus and of the 
sympathetio on the heart &nd on the intestine.— 
Maugnon &nd E. Knithakis: Variations of the pH of 
the blood and of the alkaline reserve in the course of 
watery diet in the dog.—M. Abeloos: The cycle of 
go in Planaria hala.—C. Mathis, A. W. 
ellards, and J. Laigret: e sensibility of Macacus 
rhesus to the virus of yellow fever. Three specimens 
of Macacus rhesus were infected, one by inoculation 
with the blood of a yellow-fever patient, and the two 
others by bites of Eum ck infested by the same 
patient. AIl three died from yellow fever. 
Roma. 
Royal National Academy of the Lincei, Deo. 4.— 
F. Severi: The correspondences between tha points 
of a variable curve on an algebraic surface.—G. Scorza: 
The fundamental sub-gro of a group.—U. Cisotti : 
Helico-conical vortices. “Phe deaignation spiral has 
been given to a of plane vortices which result 
from the compoun of the motion due to & plane 
punctiform source witha circulatory motion around 
the same, the lines of flux being | i io spirals 
about the position of the source, to which they tend 
asymptotically. Prosecution of this notion leads to 


the development of & type of spatial vortices 
from the composition of the Tagen due to a Siena 
punctiform source with circulation about an axis 
containing the source ; such are termed helico-conical 
vortices, minoe the linea of flux are conical helices, 
which give Archimedean spirals as their jectiong 
on &ny plane normal to the axis.—L. Cambi and Ada 
Clerici: The action of nitric oxide on the thiosulphates 
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of metals of the eighth (1). The formule 
attributed by Manchot to nickel and cobalt nitroso- 
thiosulphates, namely, [(8,0,)sCo(NO),JKy and 
[(8,0,),N1(NO)]K,, correspond as well with univalent 
cobalt and nickel, with NO as & neutral additive 
molecule, aa with tervalent cobalt and bivalent nickel 
with NO as a residue of hyponitrous acid. The 
supposed univalency of the metal is based on purely 
formal deductions, and does not correspond with the 
chemical behaviour of the two compounds or with 
the conditions of their synthesis. e NO radiolee 
of these thiosulphates exhibit the same behaviour as 
those of the nitroeosulphides and are thus rendues with 
the functions of halogens.—P. Vinassa: Symmetry 
in the electrons. Of a total of 3880 artifimal organic 
and inorganic compounds examined, more than 3700 
have even molecular numbers, so that the rule recently 
given for the mmeral components of the earth’s crust 
18 of general application. The term electrongl being 
given to the atomic entity active by the effect of the 
number of electrons in excess or deficit of the nuclear 
charge existing, in them, it may be shown that (1 
the number of eleotronyls represented in the princi 
states of ihbrrum is always 8 or 12, and (2) elec- 
tronic n corresponding with groupings of five 
or seven electrons are alwa ing.—P. R. Pirotta : 
Agrarian ecology and the International Gram Confer- 
enoe.—F. Sbrana: The approximate calculation of a 
harmonic function in three variables and of its succes- 
sive derivatives.—V. Hlavatý: The reduction of 
orthogonal systems of linear differential OnB.— 
G. Vranceanu: The trigonometrical stability of equi- 
librium m dynamics.—B. Finzi: Stationary slow 
motions of viscous liquid films.—G. Krall: Funotional 
dependency on the outline of the Green-Somigliana 
tensor for elasticity equations.—G. Andreoli: Certain 
of Lie’s mfinite groups connected with the theory of 
algebra and with.the absolute differential calculus.— 
C. Mineo: A formula, analogous to that of Stokes, 
for the determination of geoids with deviataons of the 
vertioal.—F. Rasetti: e intensity of the lines of 
the principal series of potaasium. inations of 
the number of dispersion electrons for the first hnee 
of the potassium series show that these do not obey 
Trumpy's law, according to which the ooeffloient of 
pro ity of transition from the state mP to the 
state S decreases in proportion to l/m?, although this 
law holds for the higher terms of the series.—G. Natta 
and M. Freri: X- analysis and crystal structure 
of cadmium-ailver ance (3). The B'-phase of these 
alloys, obtained by re-heating the B-phaae below 480°, 
is resolved into a mixture of crystals of the a- and 
7-phases when re-heated below 200°. This trane- 
formation occurs only with solid solutions of silver in 
the compound AgCd, but not with those of cadmium 
in this compound or with alloys still richer in cadmium. 
The y-phase of the exhibita close structural 
analogy to the y-p of the brasses, and has a cubic 
elementary oell of side a=9-99 A., containing 52 
atoms, the calculated density fot the alloy with 64-1 


atomic per cent. of cadmium being 9-59; the hypo- 
thetacal chemical compound constituting this p. 
may be given the formula Ag,Cd,. ð- and e- 


phases, comprising alloys with 87 to beyond 90 per 
cent. of cadmium, give pho of the same 
aspect, the lines correspon with a compact, hexa- 
structure having the axial ratio o:a 1:58. 
poppe Par Mh. pene ee 
mium amd consists of solid solutions of silver in the 
cadmium lattice —A. Quilléo: Sulphonation of phen- 
olio ethers with aminosulphonic and. The formation 
of ammonium p-anisolesulphonate by the action of 
amin honie acid on anisole appears to be appli- 
cable to phenolic ethers in general —G. Cumin: Certain 
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rocks encountered in the perforations of Rip: (Latium). 
—R. Fabiani: Remains of mammifers in the Tertiary 
and Quaternary of Ragusa (Sicily) —Giambattista 
Dal Piar: Outliers of the Dent Blanche in the - 
Triassic formations of Grivola.—G. Montalenti : - 
ing of termites without the protozoa of the cmcal 
pouch.—M. Fedele: The organisation and the func- 
tional charaocteristios of the nervous activity of the 
Tunicata (8). The visceral nervous tem.—P. 
Pasquini: The lentogenic capacity of the optical 
vesicle in the embryos of amphibia and the ‘o iser ' 
of the crystalline lens.—R. Savelli: A case i inoom- 
plete dominance in the achene of maze.—V. Bam- 
bacioni: The development of the female gametophyte 
and the increase of the chromosomes in the chalazal 
region in Fritillaria persia L. 
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The Journal of the Royal Anthropologieal Inztitnte of Great, Britain 
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Leeds ble Libraries What to Rend oo Puyohology. By Prof. 
William McDongall Pp 1%. 3d What to Read on Citizenship By 
H A L Fisher, Pp 9?3 ‘Sd What to Read on Engluh Keonomio 
History By G. D, H. Oole, Pp 40 2d. Whatto Readon Evolution. 
Hy Prof J. Arthur Thomson $1. 3d (Leeds) 

Baale-Hayne Agrienlturnl Collega, Newton Abhot, Devon. Tepe of 
the Advmory ents, 1987, (Pamphlet No fT) Pp 81 64 
Department of Plant Pathology Fourth Annual Heport for the Year 
ending September 80th, 1937. (Pamphlet No 2%.) Pp. 29 (d 
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Part 8° The Bphegidas of South Afiiea, Parts i« and x, by Dr. George 
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(Oambnd Printed at the University Press.) 
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March Pp 71-138. (Eondon G Belland Bons, Lid 
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A, Vol, *17, A649, The Mechanical Equivalent of Heat. By Prof. T H. 
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Memoirs of the Punjab Irrigation Research Laborntorv. Vol. 1, No. 
1: A Blatutioal Examination of the Sensitivity of a Water Table to 
Rainfall and irrigatio: By Bernard Howell Wilsdon, with R Partha 
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Years’ Variety Trials with Potatoes By A. Noble (Pamphlet No $1) 


Pp 15. 64  Grussland Management. a Report on Intensive Stocking 
and Nitrogenous Manunng, 1037 By T J, Shaw  (Pamphiet No 18) 
Pp 90 &d (Newton Abbot ) 


Commonwealth of Australa: Connul for Beientifio and Industrial 
Resenreh. Pamphlet No d Standard Methods of Drying Bultana 
Grapes in Australia Dy A. V. Lyon Pp 1% (Melbourne H. J. 
Green ) 
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U.8. Department of Agneulture Farmers Bulletiu No, 1543: inseets 
injurious 10 the Rice Crop. By J W. Ingram. Pp. n-k17. (Wash- 
1 n, D.O.: Government Printing Olbea.) ò cents 

ronal Papeis of the Calliornim Aoademy of Saences, No l4’ 
The Rudistids of Sonthern Mexico, Ly Robert H. Palmer, Pp, 187 (1$ 
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Proceed mga of the United States National Museum, Vol 72, Art, 25: 
Hynopau of Pentatomid Bugs of the Subf&milies Megnndipes and 
bee Morag By W. L, MeAtes and J. R. Malloch, (No. 1721) Pp 2 
+2 plates. (Washington, D.O: Goverument Printing Office.) 
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Die Tetighoit dew Inetututs fur Meereaforsehung im Jahre 1920. Von 
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Report of the Asronsutical Heseareh institute, Tokyé Im al 
University, No, 31: Some Expenments on Periodie Columnar Forms 
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Yenr Studenta of Physiex, Pp. d7-+-5 plates, (Tòky^: Kosaka: Publish- 
ing House) 100 yen. 
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National Museum, By Waler Hough. Pp. rii+lli+00 plates 
(Washington, D C.: Gorernment Prinling OMoe.) TO cents, 

Crystallographic Tables for the Determination of Minerals Hy 
Vietor Goldschmidt and Bemuel G. Gordon. (Bpeoia! Publiestion Xo, t) 
Pp 70. (Philadelphia Academy of Natural Seienoew,) 1.60 dollara, 

New York Academy of fuenoes Scientific Burrer of Porto Rioo and 
the Virgin Islands, Vol, 11, Part 1: Insecta of Porto Ruso and the 
Virgin Islands, Diptera or Two-wingsd Flies. By C. H. Curran, Pp. 


Lis, (New York City.) 
Columbia University Bulletin of Information — Professional Oourses in 





Optometry: Announcement 1078-1029. Pp, 83-48 pias (New York ) 
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sehung in Reriin- lem. Her» ben von Prof. Dr. Wilhelm Eital. 
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Johnston and R E, Loree Pp *3 Special Bulletin No 107: Ohiooty 
Growing in Michigan By O E. Cormany 1 Bpesal Bulletin 
No. 168: The Ma ntof Michigan Mock Boils for the Production of 
Onions By Paul M. Harmer Pp. 45. Balletn ho, 174* Bpeay- 
ing Omlendar. By W.O Datton, R. H. Pettis and O W. Bennett Pp. 
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Medizinische Fachkataloge : Biologie, Physiologie, Pathologie. Pp, 144, 
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Diary of Societies. 


TUESDAY, Aprit 10. 


Imrrriurm or Manwe Ewanrrns, av 6 80 —G J. Welle The Report of 
the Heat Engine and Boder Trials Committee 

Quxxxrt MiogowooPICAL CLUB, at 7 30.—O H. Oakden: The Invention 
of the Miroropoiarucope —Prof W T. Gordon: Hoeks of Organic 
Origin 

THURSDAY, AiniL 12 

Rovan AEROMaUTICAL Soorery (at Ki Bomety of Aita), ab 080 — 
Dr Hele-Bhaw and T E. Boacham: The Variable Pitch Anscrew. 

DeriruTE or Meras (London Local Section) (Annua) General Meeting) 
(at 58 Pall Mall, 8 W.1) at 7 30 —R B. Pileher. Alchemusts in Art 
ami Lateratore 

Oi amp Cocovs CHEXISTR' ARTOCIATIOX, 


FRIDAY, APRIL 1% 


Roya Society or Menio (War Section), at 4 — Annual General 
Mosting 


RovaL bocigrv or MrpiciwE (War and Oto Bections), ab 4 30.— 
Bpeom] Daeonason on Effects of Middle-esr Disease ou Kífllorency in 
Civil and Military Life. —H8 .—For Bestion of War Wing- 


Comm D. Hanken, Major Hare, and Surg -Comm, Maxwell. For 
Bection of Otology. 8 Soott, Di. T. J Faulder, and T R. Rodger. 

ROTAL AsTROKOMIOAL Hooumry, AL 6 —J J. M Reesinok . Note on the 
Theory of the Oute: Layars of ^ Pulvating Star —Prof. X A Milne 
The Effect of Collimuna on Monoehroinatio Radiative Egoiibnam-— 
R invre Oocultations of Stars by the Moon, observed at the Royal 
Observatory, Pioo Torinese, 1920-191; —B M Peek. Oocultations 
observed at Herne in 187. 

RoraL SaxirARY lxsrrrUTE (at Semeions House, Maxtutone), at 5 —Dr 
A Greenwood and otherw. Discussion on The Health of Hop Pickers 
and the Sanitation of Hop Pickers’ Encampwents 

MaLacoLoaiCAL Soctary or Lowpom (at Linnean Society), at 6. 

Lesrtroriow of ELECTRICAL Ewqiwer ES (London Students’ Hoction), at 


5—A. Page Address. 

Boc po CuruicaL Ixpoerar (Manchester Section) (Annos] General 
Meeting) (at Engineers’ Club, anehester) at T —Di. R H. Piokard . 
Fundamental Researches in the Leather Industry. 

OIL awp COLOUR CHEMINTE ASEROCIATIOR (Manchester Becton) (at Milton 
Hall, Manchester), at 7 30.—Annual Genera! Meeting. 

Jowion LrerrTUTIOM or Exciweens, st 7.39, —À. P Morns : Calenlating 
Apparatus and Diagrams for Engineers 

PniLoLoaicAL BocirTY (at Ua College), at 8 —N. W. Thomas. 
Afnenn Words in New Bagh 1OWOnAry 

Booierr or OnrxicaL Iwpusragr (Birmingham aml Midland Section) 

ntly with Chemical Engineering Group) (at Club, 
irmungham) —Dr. C M. Weiter. Paper 


CONFERENCE, 
Arai 13-16. 


GxoORAPHICAL Association (Ri Oxford) 
Apri 14.—8ir Halford Mackinder The British. Empire in Relation to 
eography of the World (Leotnre 
Pen rear d C.H D Ryder Dieters from Air Photographs 
(Lecture). —Dr L Dudley Stamp and others: Discussion on Practical 
Steps in Regional Survey Work and Local Studies. , 
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Cotton Research and Industry. 

N & recent issue (Mar. 10, p. 362) we directed 
attention to the scientiflo work being carried 

on in the cotton fields by the Empire Cotton 
Growing Corporation, and the possibility of this 
work being checked, if not discontinued, because 
of the difficult position in which the Lancashire 
industry finds itself. The publication of the reports 
of the experiment stations founded by the Cor- 
poration for the year 1926-27, comes therefore at 




















aud an opportune moment; as they throw æ consider- 
Botanical Records in the Rocks. A. C. S. 564 | able light on the character of the research instituted 
at aes Pret iud W. apron, C, ses | —Probably in the long run the most important 
Early Man and Civilisation 567 | of ita many activities. A sound acientific basis 
Letters to the Editor : " 588 | appears io have been laid for the sucooes of ite 
The Specifictty of as Parent Sub- effort to increase the quantity and improve the 
FRG, and TA Webster ^. sro | quality of the cotton being produced within the 
Lead Totraethyl in Internal Combustion British Empire. These reports are collected in & 
a ru ae pr E Manie ee 570 | handy volume of about 250 pages, interspersed 
Laminescence in the Reaction between Alkali with tables, diagrams, plates and mape, and placed 
Sconce Testing fm Behools. DA K. Goard ; 571 | before the public at the low figure of half a crown. 
R. Weatherall 572 The founding of an experiment station oon- 
Beats by High-Frequency In Interruption of Light. 573 | corned with any particular crop is by no means 
The Nature and Function of Golgi Bodies.— so simple a matter as-it might appear, and usually 
pre, Charlee Walker «^ EHect with Sive 77 | follows years of local study. Even when the need 
Halides.—Dr. S. E. .  . 574 | for it has been demonstrated and the problem to 
E and overtion’ C Prot. Montagu ^^ | be solved has been clearly defined, a thorough 
ond; The Writer of the Notes . . 575 | survey of the country has to be made in order to 
Potulnteg of Hydrodynamica — Major AiLoy 316 | determine the most suitable site, special attention 
The a Ionised Argon (A ID being paid to such eoonomio factors aa com. 
The Büoyanc of Whales —T. F —T.H g. ; Bp | munications, transport facilities, supplies, as well 
Helium in Working. By. as climate and soil, It is often found advisable 
Sg sas bread, De. RR Sayers wW 577 | to take up a small area of land for a couple of 
Taa Rng s Rali orai tho Dai td By years to make sure that no adverse factors have 
591 | escaped notice. This preliminary survey work of 
Prof, Antonio Abetti. By Dr. C. Du Riche Preller 594 | the Corporation, made at & time when no staff 
Our Astron Bee i ee : 504 | was available for the running of the stations, 
` Research I . 599 | deserves & passing reference. Experienced officers 
. Injury by Fire and Bark-beeti Attack f Qoa | were deputed to travel over practically all of the 
University and Intelligence . 604 | cotton-growing tracts in the Colonies; and in 
ee ee and PM c fo | this work the Corporation was specially fortunate 
Official Publications Received 807 | in securing the co-operation of a number of senior 
pee Fochies ' 808 | members of the Indian agrioultural servioe, who 
See Problems in s19 | Were permitted to retire on proportional pensions 
The Postulate and t under the Reforms Scheme. A series of valuable 
rap aee gru By zi He Bobr, sso | reporte has been sent in and published, and some 
: ‘| idea was thus formed as to where reeearah was 

most likely to be profiteble. 


As to the staffing of the stations, a. wide net 
was spread over the scientific and agricultural 
schools in Great Britain, and selected studenta 
were encouraged by scholarships to undergo post- 
graduate training to fit them for cotton research. 


ST. MARTIN'S STREET, LONDON, W.C.2. 


Telephone Number: GERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRAND, LONDON. 
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The response was on the whole good, and many 
of these- studente are already at work. The 
stations reported on this year are naturally in all 
stages of development, varying from a few acres 
tentatively &oquired, to large ones with full equip- 
ment and buildings, and the reports are in oon- 
sequence of very different interest and value. It 
is evident, however, that the Corporation haa 
within a remarkably short period succeeded, in 
spite of great difficulties in obtaining suitably 
trained officers, in. building up an agricultural 
department of an entirely novel chardoter, namely, 
one devoted to the study of one crop scattered 
over the whole range of British Colonies in the 
warmer tracta. There are in the present volume 
reporta from Queensland, the Transvaal, Natal, 
Swaziland, Southern Rhodesia, the Anglo-Egyptian 
Sudan, Uganda, Nyasaland, Nigeria, and Fiji, 
prepared by plant breeders, entomologists, and 
agrioulturista in charge of separate areas. 

It must be remembered that the research work 
recorded in the pages of the reporta is only a 
portion of that bemg conducted by the officers of 
the Corporation. The Cotton Research Station 
in Trinidad is not included ; and it is somewhat 
difficult to draw the line between the Corpora- 
tion's work and that of the existing agricultural 
departments of the various Colonies, because there 
seems to have been a gradual drafting of men 
sent out by the former into the expanding Colonial 
service, whenever it has been found poasible to 
allocate funds for the purpose. The unity of aims 
and the perfectly amicable relations existing 
between the officers under these two controlling 
bodies is & marked characteristic of the work of 
the Corporation. 

Before proceeding, however, to more detailed 
reference to the character of the scientific work 
embodied in these reports, it is natural to inquire 
why the local agricultural departments cannot 
deal with the work undertaken by the Corporation ; 
„and also why this particular crop—ootton—needs 
financial assistance from Great Britain, as against 
such staples as rubber, tea, and sugar, for which 
research is provided for locally. The answer to 
the first question is fairly simple. The agricul- 
tural department in any colony has charge of the 
whole of the crops grown within its limita; and 
it can rarely afford to depute an officer entirely 
to the study of one crop, however important. 

The. second question is not capable of quite so 
simple an answer, because it depends'on the 
distribution of capital. The capital connected 
with the cotton industry is located in Lancashire, 
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while that in tea, sugar, and rubber lies chiefly in 
the places where these crops are grown. ' The 
cause for this is to be found in the character of 
the raw material yielded by the plant in either 
case. The cotton plant produces, naturally, in the 
fields, a raw material in its finished state; and 
all that is required is for this to be collected, kept 
dry and clean, and sold to the local buyer for 
pressing and forwarding to the mills at home. But 
in tea and sugar, and at present in rubber, the 
produce of the plant is in such & condition that 
it has to undergo complicated treatment before it 
can be sent across the ooean. Taking sugar as an 
example, the canes are full of sweet juice which 
has to be expressed, and, which is then liable to 
rapid deterioration in the air; and the more 
stable sugar has to be extracted from it on the 
spot as expeditiously as possible. Furthermore, 
the canes grown on an acre of land will vary in 
weight from, say, 20 to 50 tons or more, and the 
transport of this mass of material to the crushing | 
mill is an important item of expenditure. For 
both of these reasons the sugar factory must be 
placed as near to the cane fields as possible; and 
the capital for the erection of an efficient, up-to- 
date sugar factory will run to some £200,000. A 
similar location of factory on the plantation is 
algo necessary for tea and rubber; and in all three 
cages & large tract of land must be acquired, and 
put permanently under one crop—whioh, in effect, 
adds considerably to the capital to be sunk on the 
spot. Moreover, whether the selling price be high ` 
or low, cultivation must proceed and the factory 
be kept going : in sugar, at any rate, closing down 
the factory in lean years would spell ruin. 

The growing of cotton is under entirely different, - 
conditions. , There is no local capital involved, 
and anyone who owns & bit of land can either 
grow it or not at will; when prices are high the 
area increases, and when low other crops are 
grown instead. Rotation of crops, practically 
impossible in the other staples mentioned, is a 
‘prime necessity, and is everywhere practised in 
native cultivation; therefore a change of orop is 
easily, effected. To attempt to collect a levy on 
the growers for. the prosecution of researoh would 
immediately curtail the area sown, and thus defeat 


‘the object in view. It-is obvious then that, with 


cotton, the capital required to finance research 
must come from the mille; and the Cotton 
Corporation, as representing them, takes the part 
of the fairy godmother to the cotton growers. It 
acta on the principle that improving the quality 
js the surest way to increase the quantity, in that 
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it enhances the price received by the cultivator ; 
and thus the-two aims of the Corporation are 
inseparably connected. The most encouraging 
features in the project are that the class of cotton 
raised. in British Colonies is, as a rule, distinctly 
better than that grown in the United States, 
which it is designed to replace; and also that 
land and labour cost leas, and therefore it can be 
more cheaply produced. . 

One glanoe through the ads will convinoe 
anyone that each tract has itae own set of problems, 
&nd'in most cases may have ita own limiting 
factors; and the idea of one central experiment 
station devoted to cotton growing can at once be 
abandoned. In the Union of South Africa the 
annual rainfall is the basal factor, and has been 
found to be distinctly unreliable; and, in addition, 
& minute insect attacks the leaves to such an 
extent that it is essential to breed types resistant 
to this pest. In Nigeria the limiting. factor seems 
rather to be competition with other crops, coupled 
with transport difficulties, and a cotton fetching a 
high price is needed. Nyasaland is chiefly con- 
cerned at present with working out the most 
suitable rotations for three seta of conditions: 
European plantations, and native cultivation for 
high and low areas. Fiji is devoted to the finer 
counta, and can grow Sea Island cotton, but, 
owing to the practical disappearance of the market 
for this.during recent years, is concentrating on 
obtaining a long-stapled type which is more 
marketable. Queensland, however well she may 
grow cotton, will sooner or later have to face 
competition between that raised by white labour 
and native grown from elsewhere. The Anglo- 
Egyptian Sudan, with its varying oonditions of 
moisture—obtamed solely by irrigation, by rain- 
fall, and by the two together—practically covers 
the whole field of cotton breeding and oultivation. 
Speaking generally, these tracta appear to be 
able to grow perfectly good cotton, but all require 
the services of (1) plant-breeders to evolve the 
most suitable type of cotton to be grown, (2) 
entomologists ‘to preserve it from the local insect 
pests, and (3) agriculturista to grow healthy crops 
at the least possible cost. ‘ 

Probably the most promising direction for a 
permanent increase in cotton growing in the 
British Empire is at the moment in India, but 
that country has its own problems and ita own 
well-developed scheme of cotton research. There 
are vast posaibilities in the Sudan, and great hopes 
are entertained in the Union of South Africa. 

It will be sufficient here -briefly to refer to the 
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work being carried out in these two places, The 
outstanding factor in South African research is 
the Jassid infestation, which has practically wiped 
out the standard varieties hitherto relied upon. 
It has been: observed that hairiness in the leaves 
is & distinct hindrance to the development of this 
insect; and the plant-breeder at Barberton has 
succeeded in evolving hairy forms strongly resistant 
to the Jassid, and at the same time with the good 
qualities of those forms it is neceasary to replace. 
This result is being hailed with satisfaction by 
the planters everywhere, and the strains obtained 
will apparently also be required in Southern 
Rhodesia. This piece of research is particularly 
creditable, in that it has been conducted under 
most disheartening conditions; a record drought 
has visited South Africa during the last three years, 
again and again spoiling the experimental plots. 

The report from the Sudan covers more than 
forty pages; but considering the large tract of 
country dealt with and ita greatly varying con- 
ditions, this is not at all excessive. Special atten- 
tion is now being paid to the southern, more 
tropical section, where a good deal of native 
cultivation has been inspected during the year: 
Although there is plenty of work still to be done 
in the northern, irrigated areas, it is perhaps to 
this southern rain-fed tract that we may look for 
the greatest permanent increase in cotton growing. 
A good deal of exploratory work is thus included 
in the report, and this portion is extremely 
interesting. Observations are recorded on the 
gradually changing vegetative covering of the 
country, with the increasing ramfall on going 
south ; and studies are mentioned of root range 
and the character of the different layers of soil in 
various place—always a matter of interest in the 
Sudan—as indicating likely areas for expansion. 
Variety plots have been laid down and & oertain 
&mount of selection has been begun among the 
native-growr crops. 

It is obvious that a great deal of important 
scientific work is being done on the Corporation’s 
experiment stations, all tending towards the ideal 
of making the Lancashire mills lees dependent on 
the vagaries of the United States cotton supply ; 
and it would be fittle short of a disaster if the 
work were checked at the present stage. 

- When & new disease broke out in the Java 
canefields and swept through the island from end 
to end,*the planters, although smarting from a 
loma of £200,000 in one year, came together and 
agreed to tax themselves in support of & scientific 
department to fight the disease. The amount of 
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the levy was at first small, but it paid so well 
that it has been gradually increased, until the 
annual amount spent on scientific work ia at 
present £100,000. Again, when the trade alump 
in 192] threatened the Hawaiian sugar industry, 
the attitude of the heavily hit planters was ex- 
pressed by the director of the experiment station 
in the following motto: “ More imvestigation, 


' more experimentation, more researoh, leading to. 


higher yields per acre and lower costs per.ton of 
Bugar”; and there was no suggestion of the 
planters cavilling at this inorease in their levy. 

One result of the action in these two instances 
appears to-day in the fact that Java and Hawaii 
are producing more than five tons of sugar per 
acre, against round about two tons in all the other 
chief cane-growing countries !—a matter of some 
significance now that the sugar industry is in 
low water. The tea and rubber planters have 
within the last few years started their own re- 
search stations ; at any rate one sugar concern, the 
Colonial Sugar Refining Company, runs its own 
agricultural, entomological, and mycological re- 
search ; and a perception of the losses incurred 
by disease has in one case caused this company 
to multiply its mycological staff, so that every 
field on every estate can be thoroughly surveyed, 
and appropriate cultivation and scientific remedies 
applied. It is to be hoped that such will be the 
feeling inspiring the action of the Lancashire 
cotton trade, in the present deplorable condition 
of the larger section of this industry. 





Botanical Records in the Rocks. 


Handbuch der Paláobotamik. Von Prof. Dr. Max 
Hirmer. Mit Beitrágen von Dr. Julius Pia und 
Dr. Wilhelm Troll. Band 1: Thallophyta, Bryo- 
phyta, Pleridophyta. Pp. xvi -- 708. (München und 
Berlin: R. Oldenbourg, 1927.) 48 gold marks. 
N a ‘handbook’ of palmobotany, botanists, 

geologists, and others interested in the story 
of plant-life in the past expect to find a summary 

' of the labours of studente who have made it their 

business to collect and interpret the botaénical 

records of the rooks. Prof. Hirmer’s volume in the 
main satisfies this requirement. Among the many 
questions which experts are expected to answer 
we may include the following: What light is 
thrown upon the evolution of plants by the samplea 

of vegetation preserved in sedimentary "strata 1 

Does a comparison of the successive floras which 

. have flourished on the earth’s surface afford 


! Maxwell, “ Hoonomio Aspects of Oane-Sugar Production,” p. 57. 
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evidence of a continuous progreesivo development 





' from simple to more complex types? Or is there 


reason to believe that a comparison of extinct and 
recent plants demonstrates a marked tendency 
towards recurrent cycles—a rapid rise to power 
and the successful colonisation of wide spaces on 
the part of certain groups, followed by their decline 
and by the apparently sudden appearance of new 
dynasties destined for a time to play the leading 
róle in the world’s vegetation 1 l 

In the second volume the author will no doubt 


| deal with some or, all of these general questions. 


The volume before us is mainly descriptive and 
carries us to the end of the Pteridophyte. Dr. 
Julius Pia contributes an introductory section on 
the preservation of plante as fossils, ‘and to him 
have also been entrusted the Alge and Fungi. No 
text-book of paleobotany is considered to be’ 
complete without a chapter on the various methods 
of fossilisation : there is, however, one aspect of 
the subject which is generally overlooked or 
inadequately treated. The present is in many 
respects the key to the past: geologists are 
accustomed to speak of the imperfection of the 
record, and it needs but little imagination to realise 
that the emphasis placed by Darwin on this 
imperfection was not exaggerated. On the other 
hand, we should be in a better position to form & 
just estimate of the proportion borne by fossils to 
the mass of contemporary vegetation if we had a 
fuller knowledge of what is now happening in 
different areas inhabited by trees or by herbaceous 
planta. We should like to know more about the 
conditions under which rivers are now aooumulating 
in the sediments of deltas representative samples 
of the vegetation on their banks and on the higher 
ground watered by the parent streams ; the relation 
of woody to herbaceous plants ; the capacities of 
different kinds of vegetable debris to resist wear 
and tear; and Bo on. One suspecta that many of 
the older floras are represented m the rocks almost 
exclusively by planta that were confined to certain 
habitata. By a closer study of the processes of 
rook-building at the present day, it might be possible 
to estimate with greater precision the chancea of 
preservation of material derived from different 
geographical regions. Hinta on the preparation of 
unpromising specimens for microscopical examina- 
tion would have been a useful addition to the 
chapter on fossilisation. 

The account of calcareous Alge is on the whole 
very satisfactory; it directe attention to the 
wealth of form of such Algss as the Dasycladaces 
in Mesozoic and Tertiary seas as compared with 
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the relatively small number in the seas of to-day. 
The treatment of fossil Baoteria, of the prob- 
lematical genera Pila and Reinschia, and of some 
of the other supposed Thallophyte, might with 
advantage have been more oritical. Dr. Piae 
unfortunately reverts to the old name Prototaxites 
for the Silurian and Devonian plart which is 
usually known as Nematophyton, and he assigns 
it to the Brown Algw. The systematic position 
of this genua is still very uncertain, but it is almost 
certainly not in the Phsophyoes. At the end of 
each section is appended a bibliography, which is 
usually adequate. Dr. Troll gives a useful survey 
of the Bryophyta and directs attention to the 
important discovery by Mr. J. Walton of specimens 
of very modern-looking Liverworte in the English 
Coal Measures. ] 

The greater part of the volume is written by 
Prof. Hirmer, who compresses much into his well- 
illustrated descriptions of the Palæozoic repre- 
sentatives of the several groups of Pteridophyta. 
Most of the figures are taken from previously pub- 
lished books and papers: diagrammatic drawings 
illustrating morphological features are a weloome 
addition, and restorations of Lepidodendra, Sigil- 
larie, and Calamites are in many respects an 
advance upon previous attempte. Studente will 
be grateful to the author for having collected 
much information from widely scattered sources 


and for making it available to the botanical reader.-- 


In his summaries of the morphological characters 
at the end of the descriptive accounts, he makes 
many suggestive comparisons of extinct and living 
types, but he tends to over-emphasise points of 
detail, and does not sufficiently consider readers 
who desire to know in what respects such plants 
as Lepidodendron, Calamites, and other Palmoroio 
forest trees differed from their modern descendants. 

In the account of Psilophytales, Rhynia and 
Psilophyton are placed in different families, a 
separation which it would be difficult to justify. 
The lack of secondary phloem in stems of Lepi- 
dodendron well provided with secondary wood is 
an interesting fact worthy of greater prominence. 
No evidence is furnished in support of the statement 


that Asterocalamites was widely distributed in- 


Upper Devonian floras. The account of Mesozoic 
ferns compares unfavourably with that of the 
Paleozoic genera ; it fails to bring out the contraste 
in geographical range between extinct and recent 
species, and it does not sufficiently illustrate the 
relative antiquity of the several families. There 
is no reference to an important paper by Prof. 
Halle on the schizwaceous fern Ruffordia, and 
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Dr. Bommer’s description of Weichselia, a fern 
assigned on insufficient data to the Cyatheaces, is 
overlooked. 

Suoh criticisms as have been made are not 
intended to be an expression of disapproval of 
the volume as a whole: on the contrary, the 
reviewer heartily welcomes the publication of a 
work which in some respects differs from all 
earlier books on palwobotany. The author under- 
took a very laborious and difficult piece of work ; 
the first volume is by no means free from errors 
and ita descriptive summaries are very unequal in 
value. We look forward with interest to the 
appearance of the second volume. A. C. 8. 





Lucretius. 


T. Lucre Cari de Rerum Natura libri sex. 
With Notes and a Translation by H. A. J. 
Munro. Fourth edition, finally revised. Vol. 2: 
Explanatory Notes. With an Introductory 
Essay on the Scientific Significance of Lucretius, 
by Dr. E. N. da C. Andrade. Pp. xxii +424. 
(London: G. Bell and Sons, Ltd.; Cambridge : 
Deighton Bell and Co., 1928.) 125. 0d. net. 


UNRO was the chief scholar in Cambridge 
fifty years ago, and his study of Lucretius gave 
him a prestige such as pure scholarship confera no 
longer upon any man. He was a perfect editor in his 
own scholarly way ; yet he brought little sympathy 
and lesa knowledge to bear on the scientific dootrines 
taught in the great scientific poem which he edited. 
He admits that Lucretius has produced “a very 
complete and systematical account of the natures 
and properties which belong to the two great 
constituents of the universe, matter and void"; 
but Munro says bluntly that ‘‘ We of course care 
not for the scientiflo value or truth of the poem, 
but for its poetical grandeur and efficacy upon 
our imaginations.” 

Indeed it is full of fine things which charm 
our ears and stir our imagination. Phrases like 
‘mors immortalis" or ‘flammantia moenia mundi’ 
eling to the memory; the whole parable of the 
Talente is wrapped up close in ‘ vitaeque mancipio 
nulli, datur omnibus usu’; and after two thousand 
years ‘tantum religio potuit suadere malorum ' has 
not lost ita sting. But after all, acientific doctrine 
and not literary beauty is the mam thing in this, 
the one great scientific poem of the world: so 
Bcientiflo men have prized this great epic for ‘ ita 
scientific value or truth ever since it was written. 
Celsus and ‘his brother physicians (the scientific 
men of Rome) were all Epicureans; and doubtless 
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knew the poem by heart; Giordano Bruno and 
Gassendi preached ita doctrines and impressed 
them on seventeenth century philosophy just when 
physical science was awaking to ita first golden 
age; Boyle quotes the poem repeatedly; and later 
on Tyndall, Clifford, Kelvin and Clerk Maxwell 
himself, in their seyeral ways and degrees, admired 
and praised it. Newton found in it (among 
other important things) a clear statement of the 
Galilean principle of the falling body: “Et 
quamvis res leviores, qua wris vel aqu: resis- 
tentiam difficilius vinount, in his fluidis descen- 
dant tardius, tamen in spatio vacuo ubi nulla eet 
resistentia atomos omnes tam graviores quam minus 


- graves propter gravitatem sibi proportionalem 


sequali celeritate desoendere, sic docet Lucretius." 
Lucretius attributes the phenomena of the world 
to necessity, or as we should say, to physical law : 
‘nam certe neque consilio, for verily not by 
design, was the world made. He holds just as 
Bacon did, that teleological explanation ahould be 
left severely alone by the natural philosopher ; 
he understands as well as did Lagrange, that 


; (to borrow a phrase from Larmor) the great 


desideratum of a science is its reduction to the 


- smallest number of dominating principles; and 


the greatest of all these dominating principles he 
found in the atomic theory. Within our own life- 
times the atom was but an hypothesis, first & useful, 
then an indispensable hypothesis—one of the most 
potent of scientific Denkmittel, or modes of econo- 
mising thought. Then Maxwell, Ci#ford and 
Kelvin began to show that atoms must exist, and 
nowadays we know at last that they do. They are 
no longer hypothetical, but as real as any other 
objective things; and we wonder more than ever 
before at the marvellous insight and prescience of 
the ancient founders of the atomio theory. 

Less than a twelvemonth ago I paid my last 
visit to Arrhenius. As we walked past the Museum 
hard by his house, and looked up at the great 
names inscribed upon its walls, Arrhenius said, 
“Surely Democritus was the greatest of them all.” 
It was the mantle of Demooritus which Epicurus 
wore, and it was at Epicurus’s feet that Lucretius 
sat to learn the story of the atoms; but who it 
was that had told it to Democritus we do not know. 
Democritus was a rich man’s son in a provincial 
town, about the time when Xerxes drew his 
broken fleet and army home from Salamis; he 
has left nothing of his very own, save a few hearsay 
fragmenta and broken sentences out of his many 
books. Yet at this day a great physicist looks 
on him with something like awe, and speaks of 
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him with reverent admiration; for he was the 
father, so far as all our pedigrees can go, of the 
most fundamental postulate of all physical science. 

The shadows which surround the person of 
Democritus are but part and parcel of the mystery 
which hides the origin of the Greeks and the 
sources of their wisdom. Pythagoras, Thales, 
Heraclitus, and others besides Democritus are 
shadowy and all but legendary figures; we trace 
our science and learning back to them almost as 
the Japanese trace their empire to the sun and 
moon. But even Greek wisdom did’ not come 
straight from heaven; there were brave men 
before Agamemnon and wise men before Demo- 
critus. The world had rung with the clash of 
armies and the fall of ruined empires before the 
day of Greece began; time and again an old 
order passed away, giving place to new; but 
doubtlees when almost everything was lost, a few 
seeds of ancient learning, Hittite, Chaldean, Cretan, 
Egyptian and what not, fell upon good Greek soil 
and multiplied an hundredfold. Our ignorance of 
what did happen, and how and when, is the deepest 
puzzle and the greatest romance of history. 

While Democritus’s own words are all but 
vanished, and very few of Epicurus's remain, 
Luoretius's poem gives us the completest, plainest 
&coount we have of any ancient gystem of philo- 
sophy; we read it without effort, and reading it 
we feel at home. Though we translate Plato and 
Aristotle into our own tongue, the language they 
speak is not yet our own; nor do they think and 
reason in our modern, western way. But any of 
us may read Lucretius, and under all his splendid 
diction find nothing hard to follow, nothing 
anomalous or strange. The present re-issue of 
Munro’s ‘‘ Lucretius” is vastly the better of a 
short preface (of some twenty pages) on the scientific 
significance of Lucretius, by Prof. E. N. da C. 
Andrade; who not only gives us a singularly 
clear epitome of the Epicurean philosophy, but 
also manages to illustrate it by modern instances 
in a wonderfully happy way. For example, Prof. 
Andrade not only reminds us of Le Sage’s corpus- 
cular, or atomic, theory of gravitation, but also 
tells us that Le Sage entitled his treatise “ Lucrèce 
Neutonien " ; that in short, he got it from Lucretius, 
and acknowledged the debt. Prof. Andrade shows 
us how Sir Isaac Newton and Sir William Bragg 
went straight to Lucretius for the phrase “ the 
Nature of things,"—as before them no lees a 
person than Paracelsus had also done. Again, he 
shows how Lucretius supposed the atome of a solid 
(unlike the smooth round atoms of a liquid) to be 
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hooked and so to cling together; and how these 
hooked atoms were used in the seventeenth century, 
even by John Bernoulli himself, and how they 
have served their turn again with modern chemists 
to explain chemical combination and valenoy. 
Only yesterday (I mean fifty years ago) Crum 
Brown used to describe to us beginners the carbon 
atom, with ita four little hooks or ‘hands,’—as 
Kekulé’s flash of insight had conceived it a few 
years before, in that Annus Mirabilis when the 
“ Origin of Species’ appeared. As for the smooth 
round atoms to which Lucretius attributed the 
fluidity of a fluid, they come pretty near to Dr. 
Harold Jeffreys’ brand-new concept of the structure 
of & liquid, as formed of ‘units’ (each an aggre- 
gate of molecules), 'perhape roughly spherical,’ 
and mobile on one another. 

Each generation may study Lucretius in the 
light of its own knowledge. Gassendi compared 
his teaching with that of Copernicus and Kepler 
and Gilbert; we think of him in the light of J. J. 
Thomgon’s work, and Rutherford’s and Bragg’s. 
Prof. Andrade even shows how Dr. G. C. Simpeon’s 
newest theory of thunderstorms, with the rain- 
drops borne up on rising air-ourrents, has its 
counterpart in the ‘ seeds of fire’ which, accord- 
ing to Lucretius, are carried up into the ' hollow 
clouds.’ I am inclined to think that the sixth 
book, in which this and other meteorological pass- 
ages ocour, is mostly derived from another source ; 
and, interesting as it is, is less profound than the 
more strictly Epicurean portions of the poem. 

The whole epic is but & short one, of some seven 
or eight thousand lines; but there is scarcely a 
passage in it which has not some close and peculiar 
interest for ourselves. The Bored getm- 
plasm of Weismann, and Darwin's ' pangenegis,' 
are no other than the Lucretian doctrine of 

‘ primordia, which, variously combined, lurk hid 
within the parent’s body and are handed on from 
father to son—‘ quae patribus patres tradunt a 
stirpe profecta.’ The conservation of matter is 
proclaimed more than once; and with the utmost 
clearness: ‘rea... non posse creari|de nilo 
neque item genites ad nil revocari’; or again, 
‘nam neque adaugescit quicquam neque deperit 
inde. The conservation of energy is almost as 
olearly laid down. The very atom itself is declared 
not to be in ultimate analysis ; but itself to consist 
of certain minima, which never did and never will 
subsist of themselves, for of their very nature they 
are primary and minimal constituents of the other— 
‘alterius quoniam est ipsum para primaque et ima.’ 

On one strange point of the Lucretian doctrine 
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(the kernel of the whole thing, according to some) 
Prof. Andrade says very little; though what he 
does say is very much to the point. This is that 
exiguum clinamen, by which the atoms swerve 
ever Bo little, and only now and then, from their 
straight determmed path: and so are brought 
into collision, which collisions are the starting-point 
of a new order of things. Thus a certain freedom 
of action is posseased even” by the atom, and is the 
firat famt adumbration of our own soul’s free-will 
—' unde haec eet nobis innate potestas. Here 
Luoretius tries, as did Epicurus, to get behind the 
more unqualified and more relentless matenalism 
of Democritus. It reminds us of that ‘something 
more’ which many a physiologist is constrained 
to postulate when physical soienoe fails him to 
explain the humblest of his vital phenomena. It 
reminds us in & more apt and more important 
way (without our preasing the analogy too far) of 
Newton’s famous scholium: “a osa necessitate, 
que eadem est semper et ubique, nulla oritur rerum 
variatio." D’Anoy W. Tuowrsow. 





Early Man and Civilisation. 

(1) Ancient Civilisations : from the Earliest Times 
to the Birth of Christ. By Donald A. Mackenzie. 
Pp. xix +283 +12 plates. 128.6d.net. (2) Foot- 
prints of Karly Man. By Donald A. Mackenzie. 
Pp. xviii+190+16 plates. 6s. net. (London 
and Glasgow : Blackie and Bon, Ltd., 1927.) 


Ve recent years the evidence relating to 

the extinet members of the human family 
and the cultural achievements of the pioneers among 
our own species has increased at such a rapid 
rate that the intelligent public, and not a few of 
the professional archmologiste themselves, are apt to 
be bewildered in the face of all this new information. 
Few of those actually engaged in the work of 
recovering this new evidence have the time or 
the wider knowledge succeasfully to undertake the 
task of interpretation and exposition. A legion 
of writers has rushed in to supply this widely felt 
need; but, unfortunately, most of them have 
not exercised their own judgment, but have 
simply followed one or other of the professional 
authorities. Hence, Mr. Donald Mackenzie, a 
writer of great literary ability, who haa read widely 
and critically, and with independent judgment has 
interpreted what he has learned in the light of his 
knowledge of the folk-lore of the Scottish High- 
lande, has come to ocoupy the unique poaition of 
an independent and lucid expositor of the progress 
in this difficult department of anthropology. 
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In the, larger of his two new books he discusses 
in a fresh and interesting way the origin of oivilisa- 
tion and the history of ita development in Egypt, 
Crete, Sumer, and Mesopotamia, with brief but 
illuminating aketches of the origins in Persia, India, 
and China, and many apt illustrations, culled from 
other places, of the factors involved in the process 
of invention of arta and customs. 

The amaller book is concerned mainly with the 
remains of extinct types of man—a subject with 
which Mr. Mackenzie is not so familiar—but it 
also presente a clear sketch of the field covered by 
the larger work. 

Both books include acoounte of the most recent 
discoveries, and reveal a nicely balanced per- 
spective in the view they present of the whole 
field of inquiry. What lends & particular charm 
to Mr. Mackenzie’s work is the series of scraps of 
apt corroborative evidence which he collecta from 
unexpected places and weaves into his lucid and 
entertaining narrative. For example, he has been 
able to discover several important references, 
ancient and modern, to that too much neglected 
region, the Wadi Alagi in Nubia, which in all 
probability was the first place in the world’s 
history where metals were worked. The ancient 
mines of gold and copper ore are said in one of 
Mr. Mackenzie's quotations to cover an area of 
one hundred square miles. 

These books are so excellent and useful that 
they are sure to run into new editions. Hence it 
seems to be worth while to direct attention to 
some of the statements that need modification. 
Rhodesian man did not have “a more highly 
developed brain" than Neanderthal man (“ Foot- 
printe," p. 51); nor is it acourate to say that 
Piltdown man had & head such as is deecribed on 
p. 14, or is “nearer to the modern man species 
than was the Neanderthal” (p. 168); it was 
Dr. Lawrence Balls, and not Mr. Lucas (p. 177), 
who identified the botanical material from 
mummies ; the late Prof. Montelius was a Swede, 
and not a Frenchman (p. xviii), and Mr. Charles 
R. Knight did not visit the Rancho-la-Brea pits 
or see the material collected there (p. 24). In 
the larger book the statement that “the maxi- 
mum date for the dawn of the Palwolithic Age 
is 125,000 3.0.” calls for correction; and in 
both works & source of confusion would be 
avoided if the word “ neolithic’? were omitted 
altogether. 

In spite of these lapses, the books are perhaps 
the best introductions to thdir respective subjecta 
at present available. 
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Our Bookshelf. 
A Handbook of the Birds of Eastern China (CAtAh, 
Shantung, Kiangsu, Anhwei, Kiangsi, Chekiang, 
Fohkien and Kwangiung Provinces). By J. D. D. 


La Touche. Part 4 (containing Families Plo- 
ceidse, Fringillide, Bombycillids, and Hirundi- 
nid). . 203-398 + plates 10-13. (London: 
Taylor and Francis, 1957.) 7s. 6d. neb. 


Tux present part of Mr. La Touche’s “ Birds of 
Eastern Ching ” contains the Families Ploceidm, 
Fringilide, Bombyoillide, and Hirundinide, the 
sequence adopted by the author being the same 
as that in the new edition of “The Avifauna of 
India.” The present part nearly concludes the 
true ine birds, and we understand that Part 
V. will include the remaining Passeres and, we hope, 
the Pioo-Passeree, containing the Woodpeckers, 
Barbets, and other forms very richly represented. 
in China. 

Of the true finches, the author includes twenty- 
six species and sub - species, whilst of buntings 
there are no fewer than thirty. We must note 
that in the centre of the genus Emberiza, the 
author has evidently, by mistake, interpolated 
the two genera, Passerina and Calcarius. It is 
true that many systematists lump all three genera 
under Emberiza; even those who do, however, 
usually place these two genera either at the end or 


at the inning of the group. In dealing with 
the Fri ide, we are struck by the remarkable 
knowl displayed by the author of the habite 
and nidification of so many of its members, a faot 


that &dds very greatly to the interest of the work. 
We notioe that Mr. Touche still includes the 
sparrows with the finches, and we are inclined to 
agree with him that, so far as our oe knowledge 
aes impossible to divide them, although, as 


has pointed out, the ws have many 
characters which seem to ally them to the Ploceidm 
or Weaver-birds. 


The present part is fully up to the standard set 
by the author in the first three parte, and we 
anticipate with pleasure an early issue of the 
fifth part. The photographs at the end of the 
book are not only beautiful in themselves but also 
undoubtedly are a great help in aasisting one to 
understand the country on which the book is 
written. The map included is merely the previous 
map issued, in which certain corrections have been 

e. 

Synthetische und isolierte Riechstoffe und thre 
Herstellung. Von Dr. Rudolf oll. (Mono- 
graphien (über chemisch-techniache Fabrika- 
tionsmethoden, hera ben von L. Max 
Wo uth, Band 10.) Zweite, vollst&ndig 
neu beitete und erweiterte Auflage, von 
erre Ga . viii +257. (Halle a. Saale : 
Wilhelm pp, 1928.) 14-50 gold marks. 

In the new edition of this book the author haa 

maintained the general plan of the original, but 

the process of revision has necessarily entailed a 

considerable expansion of certain sections. The 

descriptions of apparatus and plant used in iso- 
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lating and synthesising perfumes and their com- 
ponente form a particularly useful feature of the 
work ; the general treatment is here su lemented 


by particular references to the mahulacture of. 


important specific substances, such as pee - 
ethyl alcohol, cinnamio acid, salicylaldehyde, 
piperonal, and synthetic musk. The éscriptions 
of quantitative determinations and of individual 
substances, although brief, are on the whole ade- 
quate for the purpose in view. This section of the 
book, however, cannot be exonerated from sins 
both of omission and commission: for example, 
the account of synthetic menthol is restricted to & 
mention of the reduction of menthone and pulegone 
with an excess of nascent hydrogen; and it is 
incorrectly stated (p. 82) that d-menthone, like 
Lmenthone, yields a mixture of L-menthol and 
d-isomenthol when treated in this way. It need 
ecaroely be pointed out, moreover, that l-menthone 
ia not converted to d-menthone when treated with 
- sulphuric acid, “ nach der Inversionsmethode von 
‘Beckmann " (p. 164). 

The references to natural sources could be aug- 
mented with advantage, and some of the existing 
references need correction: thus, it is surprising 
to find in this revised worka repetition of the state- 
ment, long since proved to be without foundation, 
that Lmenthone ocours in the essential oils of 
Eucalyptus hamastoma, E. dives, and E. radiata. 
A useful feature of the book is & list of thirty- 
two continental ery firms, together with & 
summary of the produote in whioh they iani 
. R. 


(1) The Indusirial Arts : their History, Developmeni, 
and Practice as Educational Factors. By Frederick 
J. Glass. . xcii +311. (London: University 
of London , Ltd., 1927.) 12s. net. 

(2) Stencil Craft. By Frederick J. Glass. (The 
Artistic Practical Handicraft Series.) Pp. vii+ 
64. (London: University of London Press, Ltd., 
1927.) 1s. 6d. 


Troy Toi eooni im Sny Doat ay Mo Glass 
the work of one whose knowledge is only equalled 

his power of expreasing his thoughts, not merely 
with the force the artist, but also with the 
literary finish of a master. It is e that he makes 


a la i a so-called ‘ quotation’ from 
i Pig, i. «rho Industrial 


" he wrong- 
y describes as “ plate ” the lanoet win- 
dows of Fig. 16. th this book, as in others, he 
develops the lines upon which teaohers should 
advanoe in the instruction of their pupils in crafta- 
. It is ane exaggerative to remark 

that he surveys the “ from China to Peru ” ; 
what does he not touch upon, indeed 1. Incidentally, 
it scarcely seems accurate to describe Boccaccio as 
of “ the eame " as Savonarola and Macchiavelli ; 
he died long before either of these two saw the 
light. A few notes upon stenoilling merely supple- 
ment te special handbook (2) on this subject, which 
Mr. Glass just produced in a series of manuals 
recently noticed in Narurs. His books perhaps 
err on the side of recommending too com ensive 
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a study ‘in the schools; his enthusiasm carries 
him away—but then it is such & generous en- 
thusiasm. P. L. M. 


Physics in Medical Radiology. By Prof. Sidney 

uss, Dr. L. H. Clark, and B. D. H. Watters. 

Pp. xii+284. (London: Chapman and Hall, 
Ltd., 1928.) 125. 6d. net. 


Tars book has been written primarily for the use of 
candidates preparing for the examinations of various 
universities for a diploma in medical radiology and 
electrology. The information it provides is given 
in an exact and lucid manner, aad the book is not 
only well adapted to meet the needs of the students 
it caters for, but should also appeal to other 
practising medical radiologists. 

Some minor points call for comment. The data 
on p. 45 refer to the absorption of ultra-violet 
light by dead’ tissue. Some recent evidence has 
been obtained showing that the penetration through 
living tissue may be much greater. The half-life 
period of radium is given as 1680 years d 88, 
and 1760 years on p. 93, and oertain o the 
constants quoted for other radioactive substances 
are not quite up-to-date. . 

We to find some referenoe in Chap. 
viii. to Duane’s method of determining the 
* effective’ wave-length of a heterogeneous beam 
of X-rays, and also in a later chapter to the theory 
and use of an auto-transformer. : 

Two valuable appendioee give the revised reoom- 
mendations of the British Xray and Radium Pro- 


tection Committee, and & PEN ACE of & hospital 


e latter on p. 218 


Apollonius : or The Present and Future of Psychical 
Research. By E. N. Bennett. (To-day and 
To-morrow Series.) . 95. (London : koi 
Paul and Co., Ltd. ; New York: E. P. Dutton 
and Co., n.d.) 2s. 6d. net. 


Tms review of the achievements and hopes of 
ical research ap to be written without 

ias and with an undiminished confidence in the 
future. It wisely ooncentrates on the psychological 
aspects of this kind of research, and does mob aain 
any authenticity for the physical phenomena which 
have Bo largely in ite records. “Ia view,” 
we read, “of the more immediate resulta of real 
value which may be secured from a study of the 
subjective phenomena of paychical research it is 
obvious that, unless a physical medium is willi 
sooner or later to ibus himself frankly an 
honestly to every reasonable teet proposed is the 
best scientific minds, it is comparatively useless 
for a researcher to spend his limited time in incon- 
clusive sittings for the alleged marvels of telekinesis 
or materialisation.” 

Whatever may be the eventual value of the 
investigations of thought transference and auto- 


. matic writing, there is no doubt that psychical 


research has rendered a service in throwing light 
upon many dark corners of the past. 
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Letters to the Editor. 


opinions press. by Ma corresponderia.. Neier 
opinions expressed by his correspondents. Nei 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice 1s taken 
of anonymous communtcations.] 


The Specificity of Ergosterol as Parent Substance 
of Vitamin D. 


AN interesting relationship between chemical struo- 
ture and potential biological activity has become 
apperent during the course of the work which started 
from the observation that ordinary cholesterol 18 
rendered anturachitic by ultra-violet mradiation. As 
is now well known, it is not cholesterol iteelf, but an 
impurity contained in ib in minute amounta which 
enables it to be activated, and this impurity is most 
likely identical with ergosterol, the characteristic sterol 


of (ergot, yeast, eto.). A consideration of the 
mo structure of sterols in this connexion leads 
to the ion that not only the presence of the 
unsaturated carbon linkings, but also their number, 18 
a deciding factor in the photo-chemical production of 
vitann Thus the saturated sterols, 


coprosterol, di-h olesterol and di-hydrositosterol 
remain inactive after irradiation. Further, neither 
cholesterol nor sitosterol with one double bond, nor 
S rol, cholesterylene, oxycholesterylene, and 

ydroergosterol, two such can be 
ree Ergosterol with three double bonds, how- 
ever, this property to such a high degree 
that ita caloi action can be demonstrated even 
in daily doses of 1/100,000 mgm. in rate, whilst daily 
doses of 2-4 mgm. cure rickets in children. 

It became, therefore, of considerable interest to 
investigate whether the photo-chemical change oon- 
Eve d vitamin Missed ya mio n e ‘A 
stero. pending on the position o e three double 
bonds in the molecule, or whether other substances 
with three or more double bonds would also yield the 
vitamin on radiation. We had already previously 
established that squalene, the open-chain di-hydro- 
triterpene with six double linkings occurring in the 
livers of elaamobranohs, cannot be activated, and the 
same holds for the oxygenated olefinic te 
nerolidol and pseudo-ionone. The tentative con- 
clusion seems justified that unsaturated open-chain 
compounds cannot be activated. 

A relatively mild chemical treatment, that is, re- 
moval of hydrochloric acid from ita h chloride, 
leads from ergosterol to iso-ergosterol. though this 
isomer contams three Soubie oae differing i in their 
position only from those contained in ergoeterol, it 
cannot be activated. This also qu for & xd 
isomer, neo-ergoeterol, obtainable m e ‘pinaco 
by distillation. From all this evidence, nk resulta 
from the work of several observers, including especially 
Windaus and hia collaborators and ourselves, it would 
Appear that not only a typical ring-structure, but 

& specific position in the molecule of the three 
unsaturated bonds, is essential for photo-chamical 
conversion into vitamin D. 

This generabsation, however, would seam to be 
invalidated by the statament of Windsus and Holtz 
(Nachr. d. . Wissensch., Gottingen, 1927) that 


digitaligenin, the aglycone of the glucoside, 
digitalinum verum, can be rendered: aatre È by 


irradiation. Since gnaliganm is is a hydroxy-lactone 
containing three double bonds and is structurally 


related to cholic acid, another sterol derivative, ite 
activation would not seam improbable. The state- 
ment has already been accepted in the literature and 
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has led to the deduction of the exstence of more 
than one vitamin D in Nature. 

A detailed consideration of Windaus and Holtz’s 
experimental technique, however, leaves ther oon- 
Glusions open to doubt, since a solution of digitaligenin 
in olive oil was used for irradiation. The obvious 
criticiam arises that the choice of olive oil as & solvent 
for this of experiment is an unfortunate one. 
It 18 well known that olive oil itaelf becomes anti- 
rachitio when radiated, a property common to 
vegetable oils m general. We re-examined this ques- 
tion by irradia for the biological tests an alooholio 
solution of duret soi under the same conditions a8 
an alcoholic rol solution. The irradiated sub- 
stances, freed from aloohol and dissolved in inactive 
olive oil, were tested by our usual techni ue on rate 
of the same litter. The irradiated in was 
given in doses of 1/10,000, 1/5000, 1/250, and 1/100 mgm. 
and was found entirely inactive, whilst the control 
rate, recei /10 ,000 mgm. irradiated ergosterol, were 
free P ely In view of the oorrelation 
between the ultra-violet absorption spectrum and the 
potential activity of ergosterol, it was of.intereet to 
examine digitaligenin in this respect. We found, as 
was to be expected, that this unsaturated substance 
showed a strong absorption in the ultra-violet, differ- 
ing entirely in character and position, however, from 
that of ergosterol. Instead of three absorption banda, 
of which the one at 28044 characterises ergosterol, 

only one band with a maximum 





a 84044, extending from 2704 T 390uu. : In addition, 
ere is general a on, and possibly secondary 
bands, in the a lon .260ua.. Moreover, m 


bands rapidly disappear under these 
conditions. 
The fact that cannot be activated 


duin ts Cat ocesnd Dy E AL erable 
structure, such as that enables 
a sterol to be photo-chemically Sonveried into vitamin 
D, and confirms the evidence already available for the 
view that ergosterol is the en p gubstance 
of vitamin D. ROSENHEIM. 

T A. WEBSTER. 
National Institute for Medical Research, 
Hampstead, N.W.3, Mar. 23. 


—— e- 


Lead Tetraethyl in Internal Combustion Engines. 


Wara looking through the article by Dr. E. 
Mardles m Nature of Mar. 17, my attention was 
arrested by Table V. This table, the origin of which 
is not poen d in & Report of ihe s. Bureau 
of Mines, da 1924 (Serial No. 2661). 

Dr..Mardlee gives this table as a typical analysis of 
the deposits, but it should be emphasised, as I have 
endeavoured to do m another journal, that there is 
no such. 88 & eS analais of these deposits, 
because the deposita tity and kind acoord- 
ing to the conditions o hen operation. With one 
engine, for example, it 18 poegible to obtain 9 cent. 
or 17 per cent. or 36 per cent. of the lead supplied in 
the petrol, in the deposita on the cylinder heads and 
pistons. The percentage can be farly accurately 
controlled by pha ten, Bo conditions of operation. 

Just above Table IV. in Dr. Mardlee' article, the 
statement is made that ‘‘ The results of prolonged 
engme trials with fuel oon not more ge 
6 c.o./gal. confirm the claims made that ethyl jun 
wil not injure spark plugs, valves, or stems. 
against this statement may be quoted the follomng 
from & very noteworthy r on " Dopea and De- 
tonation," by Prof. H. i endar, Oapt. R. O. King, 
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and Flight-Lieut. C. J. Sims (Engineering, April 9, 
p 415): ‘The patentees recommend, however, 
that the mixed dope called ‘ Ethyl fluid’ should not 
be used in a greater proportion than 5 o.c. gallon, 
each 5 o.c. con i c.c. of lead ethide, which, 
according to the A.M.L. tests, would permit an in- 
orease of mH ratio of about 10 per cent. The 
importance of this limitation has recently been oon- 
firmed by an endurance test of 100 hours on a Napier 
Lion engine of 450 h.p. at the Royal Aircraft Estab- 
lishment. . . . Shell Aviation spirit was used for the 
first 50 hours with 5 c.o. per gallon of the normal 
ethyl fluid. For the Bord: 50 hours B.P. Aviation 
apit was employed with 6 o.c. per gallon of ethyl 
uid, con 8 largor proportion—namely, 2:5 o.c. 
of ethylene dibromıde—the content of lead ethide 
pony c.c. in both cases. . . . After 50 hours, the 
spark-plugs showed heavy deposits of lead salts and 
high leakage of gas through the mica. After 100 
hours these defects were intensified. All plugs showed 
signs of havi been severely over-heated, and the 
deposita of ta formed an easy flash-over path. 
Three cases of punctured mica were noted, which 
would render the plugs useless ın an engine." 

These resulte have been confirmed in varying de- 
grees in motor-oar engines, but all i do not 
show aone e the same susceptibility, and there 
is no doubt t the conditions of operation play an 
important part. 

am not free at present to discuss this subject 
here as fully as I might otherwise wish, but I feel 
ustifled in oommenting on one further point in Dr. 
ee’ article. Under the heading “ p 
and Efficiency,” it is stated that '' consid le pro- 
grees can be made with the use of higher compression 
ratios involving an annual saving m the aggregate of 
many million pounds sterling." This statement 18 
amenable to simple arithmetical examination. Assum- 
ing & compression ratio of 5 to 1 for straight 1 
‘and 5:5 to 1 for ethyl petrol—an increase of 10 per 
cent.—we find by interpolation from Table I. on 
494, that the indicated thermal efficiency would 
increase from 32-8 per cent. for straight petrol to 
84-5 per cent. for ethyl Pee an increase (theoretic- 
ally) of 5-2 per cent. increase 18. obtained at 
the expense of the added anti-detonanta, and if these 
cost more than 5-2 per cent. of the fuel, there 18 ‘in 
the te’ a loas. As & matter of fact, the 
present cost of doped fuel is 1d. per on more than 
the i t straight petrol, an increase of l in 
14-5 in the London area, or 6:0 cent. It is clear, 
therefore, that with existing prices, a motorist who 
rawed his compression ratio by 10 per cent. in order 
to utilise the properties of the new fuel, would incur 

a loss in fuel costa alone of 1-7 per cent. 

H. S. ROWEL. 
(Director of Research.) 
Research Association of British 
Motor and Allied Manufacturers, 
15 Bolton Road, 
Chiswick, W.4, Mar. 19. 





TRE observations made by Mr. Rowell that deposits 
in an e after running on ethyl petrol are subject 
to considerable vamation in quantity and kind are 
certamly true. This is indicated by the two analyses. 
ae in Tables IV. and V., the first made in Great 

ritain and the second in the United States. Naturally, 
the lead content would vary with ee conditions 
and would appear leas, for example, with a high degree 
of earbonisation. ‘There is also no significance be- 
tween the amount of lead used and found respectively. 
Thus, the amount of final lead deposita from cars that 
have actually run 40,000 miles on ethyl petrol would 
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bear only a small proportion to the 12 lb. of lead 
consumed, whilst with & car run for an hour on ethyl 
petrol the proportion would doubtless be er. 

The conclusion given in the article, that the resulta 
of prolo eg trials confirm the claums made 
that ethyl petrol would not injure engine parts, was 
based in part on the extensive experience of motor- 
car manufacturers in the U.S.A. and of the U.S. 
Naval Air Service, which uses ethyl petrol almost 
exclusively for fuel. 

The quotation made by Mr. Rowell from & paper 
by Prof. Callender, Capt. R. O. King, and Füght-Lacut. 
Sims relates to early experimenta on the behaviour of 
ethyl petrol m an aero engine, but subsequent re- 
search with lead tetrasthyl ın air-cooled aero engines 
can be summamnsed in the statement that after one 
hundred hours’ run no ill effects on the engine were 
shown (Jour. Roy. Aero. Soc., 80, 731; 1926). 

In spite of Mr. Rowell’s calculations that the use 
of ethyl petrol 18 uneconomical, I still maintain that 
with the use of higher compression ratios there would 
be an annual e r the aggregate of many million 
pounds sterling. is statement is independent of 
the increase in compression ratio obteinable with 


any icular petrol or se e, and it must be re- 
ERE babe that lead tetracthyl is but the first suo- 
cessful ‘anti-knocker’; future research may yield 
others which it is ho will enable the motor engineer, 
by removing restrictions due to fuel failings, to operate 
at a compression ratio m the neighbourhood of 7: 1. 
E. MARDLES. 





The Non-Appearance of the Recombination Lumin- 
escence in the Reaction between Alkali and 
Halogen Atoms. 


Frox the possibility of a direct dissociation of salt 
molecules of NaCl in the non-charged normal 
ators by the light action (Franck, Kuhn u. Rollefson, 
Zs. f. Phys., 48, 155; 1927) follows another possi- 
bility—a dérect recombination of the alkali and of the 
halogen atoms-in a salt molecule, followed bya con- 
tinuous hght emission. All attempts to find this 
recombination spectrum have been without result. 
The chemiluminescence emitted 1n the reaction 
between alkali atoms and the halogens have nothing 
to do with the continuous bands known as the absorp- 
tion banda of the salts in question. 

These’ negative experimental results make it neces- 
sary to look for another mechanism of the pilnos 
of the heteropolar molecules of this type mstead o 
that of the mversion of dissociation. Some investiga- 
tions on the chemiluminescence permit us to outlme 
such & mechanism. From Polanyi’s and his col- 
laboratore’ investigations we can assume with con- 
siderable certamty that the reaction Na + Cl, in the 
gas phase follows the scheme : 


Na + Ch, =NaCl +Cl 
Cl+ Na = NaCI 
NaCl + Na =NaCl + Np’ 
Ne’ 2 Na + Ay. 

In this scheme the exaiter of the ohamiluminescence 
(in this reaction an intense line of sodium 
18 obeerved) is a molecule NaCl’, which has an excess 
of energy. The proat intensity of the chemilumin- 
escence t the exciter (NaCl) must exist 
a sufficiently long tme as an energy-rich molecule to 
meet & podium atom. Such a long hwing molecule 


fae 
could be a dipole NaOl, which is formed by, the re- 
combmation of the Bodrum and chlorine atoms, and 
gradually loses ita excessive energy of vibration by 
the emission of infra-red radiation quanta (Kondrat- 
jew, Zs. f. Phys., 45, 67; 1927). 
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We shall now see in what way such a recombina- 
tion can occur. Plotting the potential energy E 
of the system atom-atom and then that of the system 


+ - 

ion-ion as a function of the distance r between two 
nuclei, we obtain two curves, which in the case of 
all heteropolar diatomic salt molecules give an 
intersection at a smaller or greater distance rẹ- Such 

+ - 

curves are represented in Fig. 1 (here J is the ion-ion 
curve, 4 the atom-atom curve). At the intersection 
(r,) the energies of the system (Me) (X) and of the 





(ie) (X) aro equal. At this int the valency 
e n of oan be ‘ tically’ trans- 
ferred to the halogen atom, t.e. a roi Aart 


can occur. This mechanism of 
&Cl was proposed by the author 


(Me) (X)->(Me) (x 
the building up o 





Fia L 


ee T ee E ee 
ee I E 
lished in Communications on the S. 
and. Dehni Works $n the Republic, vol. 28, Leam- 


grad, 1927). The poesibility of the transition 
Boe 

(1 (B)-> (A) (B) is also by F. London 

London, Ze. f. Phys., 46, 455 ; 1928). 


The molecule MeX (Me X^), formed in this way 
from the neutral atoms, can therefore exist for a 


comparatively long time in a high vibrational state. - 


The of vibration of such & molecule can be 
i inae by the absorption of the temperature radia- 
on wo a quanity Q2 H (Q is the heat of reaction 
Me+ X= the io tential of the cation 
and the electron affinity of the anion). It is quite 
possible that this circumstance explains the appear- 
ance in the chemiluminescence of lines the 
excitation en of which considerably exceeds the 
reaction heat (Q). 

As to the transitions (4) (J) at the distances 
r«r, we can here expect @ priori & spontansous 
transition folowed by emission of light. The wave- 
1 of this radiation ahould be determined by the 
probabilities of the onding transitions. The 
absence of visible radiation in the reactions in ee 
tion evidently that the probabili the 
transition ee RE and in the neig 
pointe is very congider&b 

Then we D spent Hh radiation in tha case of 
recombination of one normal and one excited atom, 
the curves (Me') (X) or (Me) (X’) and (Mte) (X) of 
which do not intersect. that 
in the chemiluminesoence 
K-1, a large continuous is observed, but it 
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is not observed in the case of the reaction Na +I, 
(Ljalikoff u. Terenin, Ze. f. pia d 40, m. 1926). 


At the same time the curves VUA CE ) (D à do 
not intersect (Jr- E <Ar the 
excitetion energy of the Sos orn level of E iodine 


atom) and the curves (Na) M and (Na) ) (D do 
intersect. V. KONDRATISW. 
Physico-Technical Institute, 
Electron Chemistry Laboratory, 
Leningrad. 


Science Teaching in Schools. 

I SHOULD like, if I may, to make a few observations, 
as briefly as possible, on the recent correspondence 
in Nators on this subject. 

If any discussion is to materialise, two hinge mey 
Bafely te taken for granted, namely, that 
likely to be much diversity of opinion, and that the 
bale of that opinion will be in favour of modification 


rather than revolution. ‘The inevitability of gradual- 
ness Geng here; and it may reaso be urged 
(a) that ib system is not al er devoid 


qualities, and (b) that the scientific attitude, 
s is far ae important than mere book know- 
ledge, ma ringer baie in any branch of sciance, 
whether physica, chemistry, or biology. I think we 
ron on assume that at present the lition of the, 
ject e cons is impracticable, even if it were 
desirable. ere are some who fear, not without 
justification, that too extended ‘a course of elementary 
science tends to degenerate into what the Rev. Dr. 
Folliott tised some years ago as ' everything 
for vet "A science for all, schools for all, rhetoric 
for all, or all, physio for all, words for all, and 
sense for none." o 
it would be unfortunate if by any means, 
democratic or despotic, too exact a syllabus ware to 
be imposed upon schools. We all have our own ideas, ` 
and teach best those things in which we are moat 
interested. My plea is for greater liberty in this 
and for more time in which to deal with 
essential mental and 
these oan only be gained if the university examiners 
agree to m eir demands. They oould easily 
do this, if er chose, and could thereby sucoeed in - 


of real ability and those 
Miet far more efficiently than 


tive processes; and 


distinguishing 
who had merely 
at present. 

have reason to believe that the ion was 
made last year that some of the univ: examiners 
should meet the Science Mastera’ Association in 
London, and that the examiners themselves were 
willing, and even anxious, to do so. It would be 
oai, Susie on what govad BO desirable a 
ste ted : . K. Goarp. 

Marbarough College, Wilte, Mar. és. 





in Natuns on the of science in achools, the 
most impresion I have obtained is that on 
& problem which one would expect to be ey 
ee opinions differ eripe d In other 
it is evident that those Pone mio are now 

in teaching science do not ves know, 

Mii rte what their aims and objects are, and what 
are the best methods necessary to attain them. 
Controversy is always stimulating, but when it arises 
from such & wide range of nd it tends to hamper 
ive movement, and a bad effect on those 

people who in perfeot good faith listen to each expert 


in turn. 
As one who has taught many branches of elementary 
science for some years, it seems to me that the relations 


From the recent correspondence which has eta 
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play at present a dominating 
róle in the science t at schools, and the mfluence 
is not all to the The main object of schools 
seems to be to produce scholarships, and the main 
objects of universities to produce research workers. 
Buch objecta have a cramping effect on the whole 
organisation of science In the first place, 
very many boys from publio and secondary schools 
o n bac and secondly, only a 
relatively small proportion of students o do 
there become first-class research workers. The y 
good research worker survives under almost repreasive 
conditions, and is often hampered by the people 
whose job it is to teach him. When research ia so 
Daniy pain peur A PIY shee it ehoald be ee ap 
as an ideal to any studenta but the very best, especially 
since in the applications of science only 
partly step with the rate at which discoveries are 
made, as the modern system of agriculture in England 
shows very clearly. 

The great mass of boys and students do not possess 
the research mind, and no amount of training in 
method will give it to them. In their scientific 
edueetion they slowly, often painfully, i 
some techni know. , most of which is no 
further value when the examination is over. Pushmg 
them hard merely dulls their wite and gives them & 
bad taste for science. They lack the i ination 
required for research, ‘and the technical ability to 
handle a tus with real succeas. They do, how- 
ever, up the bulk of those people who control 
our E mdustrial system, because they possess 
general ability and character for leadership. 

My personal complaint is that, while science has 
now illuminated the western world for some hundred 
years, no bold attempt has yet bean made to reorgan- 
ige and direct our social system in ing with ib. 
It has been given no cultural value, although it has 
bad a profound and disturbing effect on all previous 
' types of culture and æsthetic ideals. As & new force 
it ree lacks ‘ official’ recognition except in Central 
and Eastern Europe, where it is beginning to affect 
art, literature, and possibly music. The coming of 
acience and industry has completely changed the 
world. It has given us social, economic, and inter- 
national, problems which ory aloud for scientific 
- solutions; but unless the mass of the people is 
trezned in the atmosphere of science, it will persist in 
attempting to solve these problems on traditional 
medieval Imes. In this respect there is an enormous 
field for our-educational institutions, which still waste 
time teaching the difference between density and 
ue gravity, and the number of stamens in & 

ower, in jargon which has been invented to make the 
task difficult. At present science as taught, with 
exceptions of course, is in the ‘date’ stage of histo 


or the ‘ capes and peaks’ stage of y. It wi 
only gain as an Bir e iti ah when it 
has set up cultural ideals which are attractive to all 


of thinkers. Of course, evolution in the right 
irection is inevitably ing place in spite of efforte 
to prevent it, but we could sccelerate the change 
considerably if we really pulled se 


WEATHERALL. 
Eton College, Windsor, Mar. 28. 





Beats by High-Frequency Interruption of Light. 

Fon some time past we have been engaged in 
developing & co: laboratory method of measur- 
ing the velocity of light by utilising the Kerr eleotro- 
optic effect in nitrobenzene for obtaining very rapid 
intermittence in a light beam. The restoration of 
light by nitrobenzene (put between crossed Nicols) 
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under electric stimulus is comparatively large and is 
almost instantaneous—the lag being of the order of 
1071? geo. : 

The Kerr cell employed was of the type developed 
by Karolus (for the elefunken-K.aro system of 
pons transmission), and was kindly supplied to us 

y the Telefunken y. 

As in all such i ta for velocity determina- 
tion the light has to be twice through the 
interrupting mechanism, it was thought desirable, 
as @ preli step, to seo if sufficient light would 
come out through two oalls in succession. After over- 
coming considerable experimental diffoulties, and by. 
using sunlight as source, we were able to get sufficien 
intense interrupted light passing out of the second cell. 
To test if the interruptions were taking place properly, 
the sunlight was focused on the first Karolus oell 
placed between crossed Nicols and excited by & valve- 
maintained oscillator of frequency about 10* cycles. 
per second. The restored intermittent light was 
received dn a second cell excited by another oscillator, 
a Diei beue from the first by a few pines 
cycles. s eges MP ee RN prvi ugh 
another Nicol, was received in a fall- camera, and 
the slow light beats resulting from 








e interference of 


the high-frequency interruptions in the two cells were 
photographed. Fig. 1 is a reproduction of such a 
photograph ified three diameters. 


- do SOS ONO P ooo 








Fia. L 

The frequency of the light beat was apparently 
double the frequency of the heterodyne beat note as 
heard in a telephone. We sttem to detect the 
light beets visually by bringing down the beat fre- 
quency to two or three second. In this we were 
unsuccessful, obviously due to the forced synchroni- 
sation of the two cenillations (as noticed by Appleton, 
Proc. Camb. Phil. Soc., vol. 31; 1922) taking place 
long before the difference in the frequencies be- 
comes sufficiently small to make visual observation 
poegible. 

This beat method can be adapted to study the high- 
frequency interruption of light by resonating quartz, 
which Prof. Kerr oo tried to photograph at a 
frequency of 144 kilo-cycles per second, but was un- 
Gucoceefal (NavuUzE, Oct. 22, 1927). It ia only neces- 
sary to replace the first or the second Karolus oell 
by the resonating . In his note, Prof. Kerr 
Grant the employment of resonating quartz 
for obtai interrupted light of very high frequency 
up to ten million per second. We are doubtful if this 
is practically possible. The thickness of a quartz 
crystal cut and ground to this frequency is very amall 
(only a fraction of a millimetre along the electrical 
axis and normal to the optio axis, for 1b is about one 
millimetre even for & ion-cycle) and it would be 
exceedingly difficult, if not im le, to make any 
observation by passing light in a direction parallel to 
the optic axis. 


S. K. Mrrna. 
D. BANERJI. 
University College of Soience, 
92 Ce cutta Road, 
cutta, India, Feb. 16. 
22 
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The Nature and Function of Golgi Bodies. 
Pror. GarENBY says (NATURE, Mar. 24): " Prof. 


Walker's original position was that both categories of 


the oytoplasmic inclumons [mitochondna and Golgi 
bodies] are arisfacts. In his printed paper he mere 
claims that the Golgi bodies alone are artefacts.” 
My “ position ” was, continued to be in my ‘‘ printed 
paper,” and stall is, that some of the bodies claimed as 
AN EREE m od material are artefactes; and 
t those among the ap claimed as Go 
apparatus, the presence of which in the cell cannot [on 
accounted for without ing the existence of this 
peculiar “‘o ella,” as Prof. Gatenby calls it, are 
artefacta. us ib would seem that either he has not 
read what I have written, or that he is misquoting 
what he has read. 
eae Prof. Gatenby and Dr. Ludford make much 

o e constant tions taken up by the Golgi 
a in simüsr ell, Our khowl d de 

emistry of the cell is so limrted that 15 is umpoasible 
to explam in many cases the position taken up by the 
separated lipins in different cells. I have, however, 
nearly ready for publication, an account of conditions 
in which my Golgi bodies may be made to take up a 
constant position in relation to the artificial nuclei 
raed mixtures, conditions which may well be pro- 
da by the nucleus of the living cell in certam 
circumstances. 

I believe that all microscopic observations upon 
fresh cells removed from the living body of the multi- 
cellular animal should be accepted with caution. 

must begin at onoe even under the most 
favourable conditions. It does not appear to me 
that the ae of the demonstrators of the Golgi 


apparatus “takes into account our biochemical 
kno of the solubilities of lpoids and other 
subtle cell bodies " as Prof. Gatenby says they do. 


The facility with which the colloids of the cell, more 
| seal epi ponen the lıpms, may be separated 

m each other and from the water with which they 
are associated, seems to be entirely ignored. Tem- 
porary separation might well occur cade normal cell 
conditions, which would be rendered permanent by 
certain abnormal ones 

The formation of artefacta has béen much neglected 
during recent years. They constitute perhaps the 
most dangerous pitfall for the cytologist. I cannot 
enter into the theory and praotioe of fixation and other 
processes, but for ‘Prof. tenby’s information would 
point out that maceration of material, among man 
other modes of treatment, 18 sure to deor the pelle 
and their oontenta very seriously. What Prof. 
Gatenby would have us believe is ‘‘ modern cyto- 
logical technique " seams to be largely confined to 
those who demonstrate what he calls “ cytoplasmic 
inclusions " and to neurologists. 

If I were, as I certamly am not, the only oytologist 
living who did not believe in the “‘ Golgi bodies,” I 
fail to agree with Prof. Gatenby that this in iteelf 
would be & proof that I was wrong. Much greater 
men than he or I have occupied that mvidious position 
in the past, and have proved right m the end. 

May I point out that I still seek in vain for even a 
hint es to the function of the '' Golgi bodies," which 
are assumed to exist as definite structures in all the 
cells of all animals and many plants. Also I have 
failed to extract information as to what becomes of 
the liping in the cells that are treated by the ‘ Golgi 
ap tus’? methode. e 

did not write of the archoplasm but of structures 
contained in it, and pointed out that these had been 
found in every animal investigated. Dr. Ludford’s 
definition of the Golgi apparatus as & specialised area 
in the cytoplasm does not seem.to agree with Prof. 
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Gatenby’s “ batonettes.” I would refer them both 
to D. Tretjakoffs paper, Zeits. f. Zellforechung 
v ge nat, Abt. B, 7 Band, 1 Heft, Feb. 
1928. 
Prof. Gatenby’s natve attitude that the value of 
his own interpretation of observations is increased by 
uent repetition, and that he has reached the 
limita of cytological technique, reminds me of the 
Bellman in “The Hunting of the Snark.” 
“Just the place fora Snark! I have said it thrice: 
What I tell you three times is true." 
CHARLES WALKHR. 
The Univermty, Liverpool, 
Mar. 23. 





The Inner Photoelectric Effect with Silver Halides. 


CowsrpunaTION of the energy steps in the Born 
oycle for calculating the lattice energies of the silver 
halides leads to the following conclusions : 

1. The photolysis of solid silver halide might occur 
directly to give halogen and eer silver. This 

only & tum ab 8000 A. or longer, iv&- 
lp to the bof formation of the hahida ini the 
elementa. 

2. This photolysis might ocour $nd$reody, by way 
of separation of electrons from halide ions, followed 
by acceptance of the electrons by silver ions. This 
course would require (1) & quantum at à= 1800 A., 
or beyond, to disrupt the lattice, then a quantum at 
>= 38000 A., or beyond, to liberate electrons. In sub- 
sequent reactions, of electron acceptance, etc., energy 

ight be freed, either as radiation ta or by 

lationleee collimons, go that the differenoe of 
energy equals the heat of formation. However, in 
this case (2) primary absorption of two quanta 
appears necessary, at thresholds much higher than 
ose known to be o tive m the photochemical 
decomposition of the silver halides. 

Obviously, the contradiction nu be simply dis- 
missed by abandoning the view that the photolysis 
involves the intermediate liberation of photoelectrons 
from halide ions—a hypothesis suggested independ- 
ently by K. Fajans and by the writer. But the 
phenomena of photoconduotence definitely point to 
a relative freeing of photoelectrons, and Dr. F. C. 
Toy has shown (NATURE, Sept. 24, 1927) that the disg- 
crepancy between the T tun absorption 
spectrum of the silver halides an iie ae ideal to- 
graphically active 18 removed by consideration of the 
thickness factor. Moreover, recently Dr. W. Vanse- 
low and the writer have obtamed independent 
evidence of the liberation of photoelectrons, con- 
comtiant with the production of free halogen, in a study 
of the photopotentials of silver-mlver halide elec- 


trodes in electrolytes. 

The difficulty of the energy quanta required cannot 
be dismissed therefore. e experimental evidence 
obtained with these cells has led to & modifled theory 
of the inner photoelectric effect which is consistent 
with the writer’s orientation theory of photographic 
sensitivity and latent image formation. By considermg 
that both the lattice energy and electron affinity are 
lowered at mterfaces, particularly at true interfaces 
with conductors, ib seams posable for the inner 


foals effect to occur at the lower wave- 


sa ius in question. 
in ing corollary is & ible relation of this 
to the theory of E. A. Baker (NATURE, May 7, 1927, 
p. 685 ; Proc. Roy. Soo. Bdin., 47,34; 1927), that “two 
te are concerned in photographic action, and 
at the two must be absor within a short mterval 
of time, giving the effect of two distinct absorptions 
when the exposure is short, and of simultaneous 
absorption when the exposure is long. This indicates 


ee 
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that ın the absence of a second absorption the effect 
of the first quantum is transitory, the action bemg of 
the type 

A hA! 

Á’ + hy— A*." 
If we regard the first quantum as neceasary to loosen 
the lattice (to overcome lattice ) and the second 
to releage the photoelectron from the halide ion, it 
will be seen that the considerations advanced may 
pue Dr. Baker's theory of reciprocity failure. 

t is hoped to publish the disoussion of lattice 
energy at an early date, and the study of the inner 
photoelectrio effect in relation to latent image forma- 
tion somewhat later. S. E. SHEPPARD. 

Research Laboratory, 

Eastman Kodak Company, 

Rocheeter, New York, Mar. 2. 





Vision and Reality. 


Ir a philosopher may be permitted to take part 
in & discusmon which seems to involve questions of 
scientific umport alone, I would like to point out 
certain ideas which bear upon the problem of whether 
the eye has been so adapted aa beat to use the energy 
of sunlight. Sir John Parsons suggesta (NATURE, 
Jan, 21, p. 94) that this conclusion is consistent 
with the fact that the brightest part of the spectrum 
(of the luminosity curve) comcides with the summit 
of the curve of radiant energy. But Mr. T. Smith 
(NarupE, Feb. 18, p. 242) presente another view— 
not inconsistent with the foregoing conception—in 
which vision 18 held to be so constituted as to bring 
out the sharpness of contours of bodies. This con- 
clusion, while very important, does not seem to me 
to be especially novel. Prof. Eddington, in hia “ Stars 
and Atoms,” also that we have in the 
coincidence of the of the visibility curve with 
the peak of the curve of radiant energy an interesting 
case of evolutionary adaptation. But aside from these 
views, Bergson, it might be argued, had proposed 
something of the sort in his notion of the ‘ geometris- 
ing intellect.” This, at any rate, would be the case 
if the interpretation which the present writer puta on 
Bergeson is the true one. 

In presenting to my studente in philosophy the 
‘problem of reality,’ 1 have for several years em- 
ployed the practice i aos out the ways in which 
our knowl of the world is prejudiced b 
experiences to which our sense organs give rise. 
have then always raised the question of how the world 
would appear if some of the limitations of our senses 
were overcome. More specifically, how would the 
world appear if our eyes were so constituted that we 
could see in the ultra-violet or the infra-red ends of 
the spectrum? If we could see in the infra-red end, 
bodies which are not in thermal equilibrium with 
their environments would then seam to be surrounded 
by & halo due to the heat rays which were being given 
oi by the radis bodies. In the same way,if we 
saw in the ultra-violet, all objects which give off these 
waves (for example, mercury) would be surrounded 
by a penumbra. This suggesta the conclusion that 
the apparent sharpness of boundary of some objects 
ia due to the structure of the human retina, that is, to 
the fact that vision is best m the yellow region of the 


This fact that sense experience (both in vision and 
in tactual experience, 1n so far as sight is ‘ anticipative 
touch ' and tactual perceptions are synthesi with 
visual space) e rates the sharpness of contours, 
may be responsible for the sharp opposition between 
‘matter’ and ‘empty space.’ The intellectual dis- 
tinction between matter and en may be a result 
of the fact that the eye, the organ of vision, is a direct 
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outgrowth of the brain, the organ of thought. It is 
interesting to note that the ' quantum puzzle’ is not 
being solved by making light corpuscular, but by 
making matter undulatory. In other words, perhaps 
the problems m some branches of science will 
solved by unl ing some of the cerebral reactions 
or ideas which devel &round sensory erperience. 
Perha when we have become accustomed to 
Bahro ungere notion of substance as a set of wave- 
patterns, the idea of matter as something eternally and 
absolutely distinguished from en -fields will be 
has pen to the scignoe of mental paleontology as a 
f of human thought. LIVER REISER. 
University of Pitteburgh. ' 





‘Sports’ and ‘Reversion.’ 


Tax note on Dr. C. J. Bond’s Galton Lecture, 
which appeared in NATURE of Feb. 25, contains the 
following remarkable sentence (p. 292): “He [i.e. 
Dr. Bond] did not reflect, however, that ‘ rte,' 
although heredi , must owe their origin to definite 
causes, and that the evidence before us justifies the 
belief that when these causes cease to operate the 
E mo ' ultimately reverta to the wild type.” 

t is, of course, true that rts must owe their 
origin to definite causes; but it is equally true that 
we know nothmg whatever as to the nature of the 
causes underlying mutation. How, then, are we to 
know when such causes '' cease to o ie"? Further, 
it would be interesting to know what the evidence in 


-favour of the ‘ reversion’ of sports may be. Ohel- 


donium lacini Miller, perhaps the best authenti- 
cated of mutants, has certainly not been observed to 
revert during the 338 years for which it has been 
known to science. The other mutants of known date 
of origin have shown a similar constancy. Indeed, 
1t might be said to be characteristic of true seminal 
mutants that they do not revert. 

If I am not mistaken, the only phenomenon which 
the geneticist would care to call ‘revermon,’ even by 
courtesy, 18 that exemplified by the appearance of & 
definite proportion of red-flowered planta among the 
xi ied frou & cross between an ivory-flowered 
sna n and a white-flowered snapdragon of & 
particular genetic constitution. In such & case the 
appearance of the supposedly ancestral type—in this 
instance the red-flowered plant— is a necessary oon- 

uence of the mating of particular gametes, and is 
quite 1ndependent of the incidence of environmental 
factors. Mortraau DRUMMOND. 


Botany D t, 
University of Glasgow, Mar. l. 


THE comments on Dr. Bond’s lecture to which 
Prof. Drummond refers, may be justifled perhaps by 
zoological illustrations even if the botanita are 
unaware of any causes of mutation and have no 
evidence of reversion. For example, Muller has shown 
that when the eggs of normal specimens of Drosophila 
are subjected to X-ray radiation, they give rise to 
* mutations ' of the same kind as some of those which 
turn up in Mo '8 cultures. Berndt, in ee 
the ‘fancy racea’ of goldfish, admits that the cause o 
the production of ‘ mutants’ is aquarium conditions. 
In & word, the general cause of mutations may be 
described as ‘ germ- ' due to bad environ- 
mental conditions acting at a critical period of growth. 
As to reversion, Morgan himself encountered this in 
some of his extreme mutants and deeoribed it as 
‘mutation backwards.’ It can be seen any day in 
the London ares, where a conmderable proportion 
of our eaca doveoote igecna &re rapidly returning 
to the ancestral form of Columba livia. 

Tae WRITER oy THE NOTES. 
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On Experimental Growth ia situ. 


Ow the hypothesis of senesoenoe elaborated by 
Robertson (“ Chemical Basis of Growth and Benee- 
cence,” 1928), adult tissue can only revert to a 
reproductive phase when the so-called lasma 

ation and nutrient level of ita elementa has been 
reduced, and the inhibitory. products of previous 
pun (&utooetalysts) have been—and continue to 

e—removed. But Gye and Barnard have shown 
that ultramicroscopiq organisms occur in (and can 
be cultivated from) the fluide derived m-—ab 
least—some cancerous tissues. Such ultramicroeoopio 
organisms also exhibrt specificity. Let Robertson’s 
hypothesis be accepted, then it is a reasonable 
assumption, which can probably be tested, that these 
ultramicroscopic organisms may primarily be feedi 
on the producta of autocatalysis in the tiasuea in whi 
they are found. If, therefore, these organisms could 
be cultivated in fluids derived from healthy tissues 
* homologous with those from which were derived, 
or even in the tissues themselves, partial proof of the 
assumption would be obtained. 

Now Gye and Bernard have actually shown that 

thological growth may be produced m some cases 

y a ‘ specific factor’ plus a ‘virus.’ But æ tly 
it is not le to stimulate growth in a tiasue by 
merely injecting into it & culture or extraction oon- 
panning the pathological organisms. Robertson's 
hypothesis, howeyer, demands two conditions for 
resultant growth in adult tissues, namely, (a) reduction 
of the relation, which may be effected 
by various stimuli (chemical, obyt mechanical 

rasion or irritation, cutting, or agenta i 
disruption or decay of cells, eto.), as well as (Giese 
of the autocatalyste. Thus the mere injection of 
organiams to remove (presumably) the autocatalysta 
in & tissue may not be enough to stimulate growth, 
&nd reproduoe the hyperplasia without the concurrent 
reduction of the kern-plasma relationship. 

In order, therefore, to induce unrestrieted growth 
in a tissue in situ it is necessary em hypothesi (1) to 
stimulate the tissue in some way to tive 
activity—thereby ensuring the reduction of the kern- 
plasma ratio; and (2) to add pathological organisms 
which will remove the autocatalytic producte of the 
stimulated growth, and permit continued growth ; 
such organisms having been derived from a tissue 
homologous with that in which the new growth is 

ired. It is possible that experiments fulfilling 
the conditions outlined above may not have been 
tried, and no -excuse is needed for advancing any 
reasonable suggestion on this important saa hee 





Postulates of Hydrodynamics. 

Or a mass of fluid satisfying the condition of con- 
tinuity and having & continuous velocity field, the 
mathematical theory of fluid motion postulates that 
fluid elemente—line, surface, volume—not crossing & 
surface of discontinuity, of which there may be & 

- finite number, maintain their identity and order of 


ux ey de. 

a dynamioal consequence, in a ect fluid, the 
forces being restricted to MMC a and 
potential body forces, the initial ion of 
vorticity is inherent in the volume elementa of fluid, 
and remains so in the ent motion. 

In particular, if the initial motion is irretational 
every where (except in the sheets of vorticity), the sub- 
sequent motion is irrotational (except in the sheeta of 
vorticity). 

Without questioning the correctness of theme pro- 
positions m the realm of mathematical logic, the 
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preeent writer has found them & formidable barrier 
to the und ing of actual fluid motions familiar 
to the physicist and the engineer, and offers the follow- 
i hysical propositions, 

as 4 siete ane surface, volume—can be 
effectively subdivided- into two or more distinct 
portions by in ing fluid. 

A mass of perfect fuid consi of several distinct 
parts, each with ite own velocity potential, and 
separated by thin sheets of transition (in mathematical 
limit, vortex sheets) may be effectively redistributed 
so that the identity of the irrotetional elementa of 
volume falla below the threshold of observability, 
and new mean elementa with an effective finite dis- 
tribution of vorticity become the objeote of physical 
observation and measurement through the whole or 
part of the joint mass. A. R. Low. 

The Library, Air i 5 

Kingsway, W.O.2, . 26. 


'The Spectrum of Ionised Argon (A II). 

For some time the spectrum of ionised argon (A II) 
has been a subject of mvestigation in the Amsterdam 
Laboratory ‘Physica.’ My analysis of the spectrum 
of neutral fluorine F I (Veralagen., June 
1026, Deo. ee wf. ene at et Gnd 
the analysis’ o e of ioni neon Ne 
(Versi., Toetada: y 1927. Narunm, 119, 925; 
1927. Zee. f. Phys., 44, 157; 1027. 46, 850; 1928 
formed preliminary steps for the analysis of the A 
spectrum. oe ee have now 
been classified by me. I have found & doublet and a 
quartet term system. The term structure exhibits a 

ect analogy to that of F I and Nell. The follow- 

triplet 4p4S-4sP : (9) 3720,800; (8) $850,565; 
(n 8028,590 involving the deep t 4P term 
with the term differences: 844,40 and 515,70, gives 
the for the analysis of the spectrum. As examples, 
the other deep quartet terms are given : 

4p*P : with the term differences : 807,75 and 357,80 








4p*D AEN 439,36; 404,57; and 
260,82. 

(8)d¢D : » 158,98; 149,02; and 
107,08. 


The complete term table for A II, the lista of olagai- 


fled lines, the new measureznente, and the analogy with 
the of ionised neon will be published in the 
Zeita. f. Phys. T. L. nz Baum. 
Phyaical Laboratory, ' Physica,’ 
Univeraity of Amsterdam, Feb. 21. 





The Buoyancy of Whales. 

Mz. Gaay’s suggestion (NATURE, Mar. 17, p. 421) 
that whales dying at the surface sometimes float 
because the air in ther | is held in by the valves 
of the blowhole is interesting, and perhaps 
helps also in understanding how whales can remam 
BO tong under water. There are, however, so many 
unusual features about whales that one cannot help’ 
wondering whether other explanations are not 

le. It is, for example, conceivable that whales 
reathe differently from other mammals, and that 
the muscular effort they expend in breathing is used 
not for drawing air into their s but for drivi 
it out. On this view the ve the lungs woul 
be due to the elastic recoil of the thoracic wall and 
expansion of the cavity following the muscular 
contraction, and when a whale dies and the muscles 
relax the hmgs would fill with air if the blowhole ia 
above the surface or with water if it is below. x 
T. H. TAYLOR. 
University of Leeds. 
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Helium in Deep Diving and Caisson Working.! 


By Prof. J. H. HILDEBRAND, University of California, 
and Dr. R. R. Sayers and W. P. Yant, United States Bureau of Mines. 


I5 ae and in caisson operations where men 
are subjected to air pressures above ordinary 
atmospheric preasure, the amount of air dissolved 
in the blood stream and body tissues increases. 
The exoeas oxygen oan be disposed of by the 
ordinary combustion process, but the excess 
nitrogen tends to separate in the form of bubbles 
when the pressure is released As the amount 
dissolved is approximately proportional to the 
peu there may be enough separating in the 

lood stream and tissues of a diver or caisson 

worker coming up rapidly from & considerable 
depth to produce ‘caisson illness. This is ec- 
companied by severe bodily pains, and, in more 
severe cases, unconsolousnees Or even death. 

Tt is therefore necessary to prolong the time of 
ascent in deep diving or of decompression in caisson 
working sufficiently to allow the excess nitrogen to 
escape from the tissues through the lungs. This 
aly of decompression increases rapidly with the 

epth or pressure to which the worker has been 
exposed and with the duration of exposure, and 
becomes-almost prohibitive at depths greater than 
200 fect, except in emergencies and for very short 
exposures. According to present-day diving regu- 
lations and practice, it requires but 3 to 8 minutes, 
depending 1e the individual diver, to descend to & 
depth of feet, but after a stay of 45 minutes at 
the bottom, 2 or more hours would be required to 
bring the diver to the surface in safety. Mechanical 
troubles, accidenta to the diver, unusually cold 
water,.or stormy weather may make it difficult 
or im ible to allow such & period, and even at 
best the proportion of the total time available for 
work at the bottom rapidly becomes too short to 
be practical as great depths are approached. 

"heoretical studies of the general problem of 
solubility, begun by the senior writer some years 

, made it evident that the least soluble gas, 

ost regardless of the solvent, should be helium. 
As he was familiar with the theory of caisson 
illness, the idea naturally arose of substituting 
helium for the nitrogen of air for pl ips b 
divers and caisson workers Even & 
amount of helium was obtained from the United 
States Bureau of Mines through the peal of 

. R. B. Moore, former Chief Chemist, with whom 

the problem had been previously- discussed. 
was slow, in the absence of suitable 
equipment, and it became evident that to bring 
the matter to any practical fruition would require 
large-scale e imenta and access to considerable 
uantities of helium, of which the United States 
vernment was the only producer. Meanwhile, 
the sinking of a submarine at & depth that rendered 
access by divers difficult, that any con- 
gideration of personal profit should give way to 

1 Published by permusion of the Director, U & Bureau of Mines 
(Not subject to copynght ) 
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the prompt working out of the practical problems 
involved. Accordingly, the senior author wroté 
in January 1924 to S. C. Lind, then Chief Chemist 
of the Bureau of Mines, suggesting that the Bureau 
undertake the necessary experimental work. This 
suggestion was accepted, and the senior writet 
was associated with the Bureau as pond UE 
chemist. The work was put into the hands o 
Dr. R. R. Sayers, Chief Surgeon for the Bureau of 





ber used for cond: e 


FiG 1—Oompreamon cham 
men This was built at the Norfolk Navy Y 


for regulating and inhontog preie of 
hnes leading from the manifold extends through the reducing 
valve to the benk of alr bottles and the other to a supply ef pure 


oxygen or of gen 
Mines, and W. P. Yant, Supervising Chemist, 
Health Laboratory Section. 


As is Bo often the case, it has since been brought 
to light that the idea occurred independently to 
different individuals. On Aug. 15, 1919, an appli- 
cation for a paoe was filed, and on Nov. 6, 1923, 
issued, to C. J. Cooke, of Washington, D.O., for the 
use of a respirable mixture of oxygen and helium 
for workers under pressure ; and at about the same 
time Elihu Thomson, it a , had a similar 
idea. Ina paper, “ Helium Production and Use,” 
by Prof. J. C. MoLennan, in NATURE of Aug. 19, 
1920, is the following statement : 

' Tt has been suggested by Elhu Thomson and 
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others that if divers were supplied with a mix- | end were initiated by the Bureau of Mines 
ture of oxygen and helium, the rate of expul- | and continued later with the co-operation of 
the Na Department. The 
resulta of the initial investiga- 
tions made by the Bureau were 
published, in part, in ite Re- 
of Investigations ^ Serial 
2670, February 1926, entitled 
“Possibilities in the Use of 
Helium-Oxygen Mixtures as a 
Mitigation of Caisson Disease,” 
by R. Ba ers, W. P. Yant, 
and J. H. Hildebrand. This 
publication recounta the resulta 
of a series of testa with small 
animals It was found at the 
outeet that rata could be sub- 
jected to & helium- oxygen 
mixture for 1 hour at & pressure 
of 20 atmospheres, corresponding 
to about 600 feet of water, or 
more than three times the maxi- 
mum pressure at which exten- 
sive diving operations have been 
conducted , and further, that 
they could ‘be brought out of this 
pressure safely in 34 minutes. 

It was found important to 
reduce the proportion of oxygen 
from 21 per cent. by volume, 
the proportion in air, to a much 

ef proportion, varying from 














ensures two ar 
bama necessary’ io allay the oevurrenoe of oulssor diaago ^ n e 15 to 16 per cent. according to 
the preasure employed. In most 
sion of carbon dioxide from the lungs might | of the studies a preasure of 10 atmospheres was 


be increased, and the period of submergence as | used, with varying periods of exposure, up to 


& consequence be considerably 
lengthened.” 

a matter of fact, however, 
the work at the Bureau of Mines 
was undertaken and pursued to 
a considerable fruition before 
any of those concerned with it 
became cognizant of the claims 
of either Mr Cooke or Dr. 
Thomson. It may be added 
also, that if the statement by 
Prof. McLennan correctly ex- 
presses the idea of Dr. Thomson, 
this was based upon an incor- 
rect assumption, for caisson ill- 
ness does not depend upon the 
diffusion of carbon dioxide from 
the lungs. (For disoussion of 

riority claims see E. Thomson, 

cience, Jan. 14, 1927; J. H. 
Hildebrand, Science, Mar. 15, 
1927 ; and W. P Yant, Ind. and 
Eng. Chem., news edition, Mar. 
10, 1927.) 

The faot remains that the uso 
of helium for deep diving could 
become practical only after extensive and oostly | 6 hours. It was found that animals could be 
experimentation for the development of a suitable | brought out from the helium-oxygen mixture 
technique. Investigations planned toward this (Continued on p 591.) 
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‘New Problems in Quantum Theory. . 


Eee years have elapsed since Niels Bohr 
first published a series of pa which were 


the beginning of a new epoch in the development 
of the quantum theory. Adopting the atomic 
model proposed by Rutherford, m which electrons 
circle round a massive nucleus under the action of 
a Coulomb force of electric attraction, Bohr gained 
immediate guooess in interpreting the spectrum of 
hydrogen and of ionised helium. For his purpose 
he was compelled to assume the existence of 
‘stationary states,’ and the emission of mono- 
chromatic radiation in the transition between two 
such states of an atomic system. : 

In one sense the new method raised as many 
difficulties as it removed, and to some of the more 
conservative phyaioiste the account of Bohr's atom 
read like a fai ad A e 
interpretation I was 
the generalisations of Wilson and Sommerfeld, but 
in spite of the inclusion of a wi circle of facta 
and the fulfilment of predictions, It came to be 
realised that a more radical procedure was necessary 
before a consistent and complete theory could be 
evolved. In the forward movement few have been 
more active than Bohr himself. The employment 
of a spinning electron by Goudsmit and beck 
removed many discrepancies, and it seems as if 
some form of magnetic electron is likely to be 
accepted as a fundamental constituent of an atomic 
system. The magneton of S. B. MoLaren with 
ita quantum of angular momentum may be re- 
garded as the prototype of all such magnetio 
electrons. : - 

Within the last few years the matrix mechanics 
of Heisenberg, Born, and Jordan, the quantum 

bra of Dirac, and the undulatory m ics of 
Bo inger, have led to remarkable theoretical 
developments. The new wave meohanios gave rise 
to the hope that an account af atomic phenomena 
might be obtained which would not differ essentially 
from that afforded by the classical theories of 
electricity and rer Du. Unfortunately, Bohr’s 
statement in the following communication of the 
principles ipei! the description of atomio 
phenomena gives little, if any, encouragement in 
this direction. 

In classical mechanics it is assumed that the 

ition of a particle (such as an electron) oan be 
etermined at a specified instant of time by means 
of ita co-ordinates. As the time yaries.it is sup- 
posed to be possible to trace the path of the par- 


ticle through , or to determime ita ‘ world 
Ime’ in the four-dimensional world. Further, 
it is assumed that the conoept of causality may 
be applied in considering the effect of the action 
of external forces. Thus in olassical physics we 
have a causal space-time co-ordination, based on 
the assumption that the methods or tools of 
measurement do not affect the phenomena whioh 
are observed. 

In the new quantum theory the outlook is 
changed, for any attempt to observe the position 
or motion of an electron involves illumination by 
light, and this implies interaction between the 
electron and the light employed in making the 
measurement. The position and the path of an 
electron become vague. Thus there is introduced 
in the new quantum mechanics an indeflnitenees 
which contrasta with the clear-cut conoepte of 
classical mechanics. Bohr asserts that in any 
phenomenon which we may attempt to observe 
there is an essential disco prae oe rather indi- 
viduality, which may be symbolised by Planck’s 
constant A. The causal space-time co-ordination 
of atomic phenomena must on this view be aban- 
doned, we are left with a somewhat vague 
statistical description. : 

The conflict which has been waged 
between the wave theory of light and the light 

uantum hypothesis has resulted in a remarkable 
dins. ut now we have a parallel dilemma, 
for a material particle manifesta some of the attri- 
butes of wave motion. Can these ap tly con- 
tradiotory views be reconciled ! Aoserding to 
Bohr, the pictures ought to be regarded not as con- 
tradictory but as complementary. Radiation in 
free space is not open to observation, and is a mere 
abstraction. An isolated material particle likewise 
oan never be observed and is also an abstraction. 
It is only through their interaction with other 
that the properties of these abstractions 

can be defined and observed. 

It must be confessed that the new quantum 
mechanics is far from satisfying the requirements 
of the layman who seeks to alothe his conceptions 
in tive language. Indeed, ita originators 
probably hold that such symbolic representation 
is inheretitly impossible. It is earnestly to be 
ho that this is not their last word on the 
subject, and that they may yet be successful in 
n the quantum postulate in picturesque 
orm. 
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The Quantum Postulate and the Recent Development of Atomic Theory.! 
By Prof. N. Boneg, For. Mem. R. 8. 


connexion with the discussion of the physical 
in tation of the quantum theoretical 
methods developed during recent years, I should 
like to make the following general remarks regard- 
ing the Ie underlying the description of 
atomic phenomena, whi hope may help to 
harmonise the different views, apparently so diver- 
gent, concerning this subject. 
1l. Quantum POSTULATE AND CAUBALITY. 
The quantum theory is oharaoterised by the 
acknowledgment of a fundámental limitation in 
the classical physical ideas when applied to atomic 
phenomena. e situation thus created is of a 
peculiar nature, since our interpretation of the 
experimental material rests essentially upon the 
classical concepts. Notwithstanding the diffi- 
culties which hence are involved in the formulation 
of the quantum theory, it seems, as we shall see, 
that ita easence may be expressed in the so-called 
quantum postulate, which attributes to any atomio 
ee an essential discontinuity, or rather iu- 
ivi ity, completely foreign to the classical 
theories and syrubalissd by Planks quantum of 
This postulate implies a renunciation as regards 
the causal space-time co-ordination of atomic pro- 
ceases. Indeed, our usual description of hee 
phenomena is based entirely on the idea that the 
henomena concerned may be observed without 
isturbing them appreciably. This a , for 
example, clearly in the theory of relativity, which 
has been so fruitful for the elucidation of the 
classical theories. As emphasised by Einstein, 
died observation or measurement ultimately resta 
on the ooinoidence of two independent events at 
the same space-time point. Just these coincid- 
ences will not be affected by any differences which 
the space-time co-ordination of different observers 
otherwise may exhibit. Now the quantum postu- 
late implies that any observation of atomic 
phenomens will involve an interaction with the 
agenoy of observation not to ba neglected. Acoord- 
ingly, an independent reality m the ordinary 
physical sense can neither be ascribed to the 
phenomena nor to the agencies of observation. 
After all, the concept of observation is in so far 
arbi aB it depends upon which objects are 
- included in the system to be observed. Ultimately 
every observation can of course be reduced to our 
sense perceptions. The circumstance, however, 
that in interpreting observations use has alwa 
to be made of theoretical notions, entails that duc 
every particular case it is a question of convenience 


en re I osen the same as that of a lecture 
on the present state quantum 
celebration m 


at what point the concept of observation in- 
volving the quantum te with ite inherent 
* irrationality ' ia brought in. 

This situation has far-reaching consequences. 
On one hand, the definition of the state of 
& physical system, as ordinarily understood, 
claims the elimination of all external disturbances. 
But im that case, ing to the quantum 
postulate, any observation will be impossible, 
and, above all, the concepts of and time 
lose their immediate sense. On the other hand, 
if in order to make observation possible we per- 
mit oertain interactions with suitable agencies 
of measurement, not belonging to the system, 
an unambiguous definition of the state of the 
em is naturally no longer possible, and 

can be no question of causality in the 
ordinary se of the word. The very nature of the 
quantum i Ce e eee ae Dee 
time co-ordination and the claim of causality, the 
union of which characterises the classical theories, 
as complementary but exolusive features of the 
description, symbolising the idealisation of observa- 
tion and definition tively. Just as the rela- 
tivity theory haa taught us that the conveniance 
of inguishing sharply between space. and time 
resta solely on the smallness of the velocities 
ordinarily met with compared to the velocity of 
light, we learn from the quantum theory that the 
&ppropriateness of our usual causal space-time 
deacription depends entirely upon the small value 
of the quantum of action as compared to the 
actions involved in ordinary sense perceptions. 
Indeed, in the description of atomic. pheno- 
mena, the quantum postulate presentas us with 
the task of Mies ee ‘complementarity ' theory 
the consistency of which can be faded onl by 
weighing the possibilities of definition and obser- 
vation. 

This view is already clearly brought out by the 
much-disoussed question of the nature of light and 
thé ultimate constituents of matter. As regards 
light, ite propagation in and time is ade- 

uately expreesed by the electromagnetic theory. 

ially the interference phenomena in vacuo 

and the Vides Topaas of material media are 
completely go by the wave theory super- 
position principle. Nevertheless, the conservation 
of energy and momentum during the interaction 
between radiation and matter, as evident in the 
photoelectric and Compton effect, finds its adequate 
expression just in the light quantum idea put 
forward by Einstein. As is well known, the 
doubts regarding the validity of the superposition 
principle on one hand and of the conservation laws 
on the other, which were suggested by this apparent 
contradiction, have been definitely -disproved 
through direct experiments. This situation would 
seem clearly to mdicate the impossibility of a 
causal space-time description of the light pheno- 
mena. On one hand, m attempting to trace 
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the laws of the time spatial propagation of light 
according to the quantum postulate, we are confined 
to statistical considerations. On the other hand, 
the fulfilment of the claim of causality for the 
individual light processes, characterised by the 
annm of action, entails a renunciation as regards 
e space-time description. Of course, there can 
be no question of a quite independent application 
of the ideas af space and time and of causality. 
The two views of the nature of light are rather to 
be considered as different attempts at an inter- 
peu o ental evidence in which the 
itation of the classical concepts is expressed in 
complementary ways 
e ue prote of di nature of the constituents of 
ts us with an us situation. 
The dE Piero ie of the elementary electrical 
corpuscles is forced upon us by general evidence. 
Nevertheless, recent experience, above all the 
discovery of the selective reflection of electrons 
ME e, requires the use of the 
wave theory superposition le in accordance 
with the original ideas af de Broglie. Just 
as in the case of light, we consequently in 
the question of the nature of matter, so far as we 
adhere to classical aera de ts, to face an inevitable 
dilemma, which has io de ed as the very 
expreasion of experimental evidence. In fact, here 
again we are not dealing with contradictory but with 
com penne oturea of the phenomena, which 
only to ther offer a aerate generalisation of the 
classical mode of description. In the discussion 
of these questions, it asp. kept in mind that, 
according to the view above, radiation 
x Bas tba as well ax nied et pes 
ticles are abstractions, their ies on the 
quantum theory being definable and observable 
only through their interaction with other systems. 
Neverthelees, these abstractions are, as we shall 
geo, indispensable for & ion af experi- 
ence in connexion with our space-time 


view. 

The difficulties with which a causal space-time 
description is confronted in the quantum theory, 
and which have been the subject of repeated 
discussions, are now placed into the foreground by 
the recent development of the bolic methods. 
An important contribution to problem of'a 
consistent application of these methods has been 
made lately by Heisenl 
48,172; 1927). In 
peculiar reoi unoerteinty which affects all 
measurements of atomic quantities. Before we 
enter upon his resulte it will be advantageous to 
show how the complementary nature of the d 
tion appearing in this unoerteinty is cen 
already in an analysis of thé most elementary 
concepts employed in interpreting experiance. 

2. QUANTUM OF ACTION AND KINXMATIOS. 


The fundamental contrast between the quantum 
of action and the classical concepta is immediately 
apparent from the simple formuls which form the 
common foundation uh the theory of light quanta 
and of the wave theory of material particles. If 
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Planck’s constant be denoted by A, as is well known, 


Er- =h 0. . . (0 


where E and I are energy and momentum re- . 
spectively, r and A the period of 
vibration and wave-length. In these formule the 
two notions of light and also of matter enter in 
sharp contrast. e energy and momentum are 
associated with the concept of particles, and hence 
may be characterised ape to the classical 
point of view space-time co-ordinates, 
the period of M deep and d wave length refer to'a 
plane harmonio wave train of unlimited extent in 
space and time. Only with the aid of the super- 
position principle does it become ible to attain 
a oonnexion with the ordinary mode of description. 
Indeed, & limitation of the extent of the wave- 
ed and time can always be regarded aa 
m the interference of & group of ele- 
men einen fusca waves. As shown are Broglie 
eerie Paris, 1924), the translational Y elocity of 
the individuals associated with the waves can be 
represented by just the so-called group-velocity. 
Let us denote a plane elementary wave by 
A 008 2x(vi — 2o, — yo, — 22, HU), 


where A and 5 are constants de respect- 
rl the amplitude and the phase. The quantity 
ud is the E Os Cy, Ts the wave numbers 
the direction of te axes, which may 
bo maid as vector compenenta ob ho wave 
number ¢=1/A in the direction of pro 
While the wave or phase velocity is in Pus ies 
the group-velocity is defined by p de. Now 
&ooording to the relativity. theory we have for a 
particle with the velocity v : 


I - E and ed] - dE, 


where c denotes the velocity of light. Hence by 

equation (1) the phase velocity is c*/v and the group- 

velocity v. The circumstance that the former is 

in general greater than the velocity of light empha- 
character 


sises the symbolio of these oofiziderations, 
At the same time, the lity of identifying 
the velocity of the particle with the group-velocity 


indicates the field of application of space-time 
pictures in the quantum theory. Here the com- 
plementary character of the description appears, 
since the use of wave-groups is necessarily accom- 
panied by & lack of sharpness in the d ion of 
period and wave-length, and hence also in the defini- 
tion of the energy and momentum 
as by relation (1). 


igoroualy , & limited wave-fleld can 
ep ira by Be superposition of a manifold 
of elementary waves corresponding to all values 
x vy and Sm cy,v7;,. But the order of de of 
mean difference between these values for two 
a waves in the group is given in the moat 
favourable case by the condition 
MAY c AzAo, e AyAc, m Az An, =I, 
where At, Az, Ay, Az denote the extension of the 
wave-field in time and in the directions of 


corresponding to the co-ordinate axes. ege 
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relations—well known from the theory of optical 
instruments, especially from Rayleigh’s investiga- 
tion of the resolving power of apparatus 
—exprees the ition that the wave-trains 
extinguish each other by interference at the 
space-time boundary of the wave-fleld. They 
may be regarded also as signifying that the group 
as & whole has no phase in the same sense as the 
CRINE waves. From equation (1) we find 
ug: i 





AAE mAxAT, mAyAL, = AzA mh ^ . (2) 
as determining the highest possible acouraoy in 
the definition of the energy and momentum at the 
individuals associated with the wave-field. In 
general, the conditions for attributing an 
and a momentum value to a wave-fleld by means 
of formula (1) are much lees favourable. Even 


if the com ion of the wave-groüp corresponds 
in the ing to the relations (2), it will m the 
course of time be subject to such that it 


becomes leas and leas suitable for ad agra en 
individual. It is this very ciroumstance which 
gives rise to the paradoxical character of the 
' problem of the nature of light and of material 
icles. The limitation in 
expressed through relation (2) is, besides, closely 

connected with the limited validity of 
mechanios, which in the wave theory of matter 
mde to the geometrical optics, in which 


mo- 


of time pictures. For a definition 
of these concepts we are to the conserva- 
tion laws, the rational formulation of which has 
been a fundamental problem for the symbolical 
methods to be mentioned below. 

In the of the relativity theory, the 
content of the ions (2) may be summarised in 
the statement that according to the quantum 
theory a general reci relation exists een 
the maximum sharpness of definition of the 
time and en -momentum vectors associated 
with the individuals. This ciroumstance may be 
regarded as a simple symbolical expression for the 
complementary nature of. the space-time descrip- 
tion and the claims of causality. At the same time, 
however, the eral character of this relation 
makes it possible to a certain extent to reconcile 
the conservation laws with the time oo- 
ordination of obeervations, the idea of a coincidence 
of well-defined eventa in & time point being 
replaced by that of smaharply defined M cividuals 


tion by electrical 
collision of two such particles. According to 
: the classical conoepta, the description of the 
scattering requires a finite extent of tHe radis- 
tion in space and time, while im the eat 
of the motion of the electron demanded by the 
quantum 


postulate one seemingly is dealing with 
an. instantaneous effect taking Disco Wig dn 
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pone . Just as in the case of radiation, 
ver, it is impossible to define momentum and 
energy for an electron without considering a finite 
time region. Furthermore, an application 
the conservation laws to the process implies 
that the acouracy of definition of the energy 
momentum vector is the same for the radiation 
and the electron. In consequence, according to 
relation (2), the associated space-time regions can 
be given the same size for both individuals in 
interaction. 
A similar remark applies to the collision between 
two material particles, alth the significance of 


the quantum te for this phenomenon was 
disregarded before the necessity of the wave concept 
was realised. Here this te does indeed 


represent the idea of the dicum) of the 
particles which, transcending space-time de- 
scription, meeta the claim of causality. While the 
physical content of the light quantum idea is 
wholly connected with the conservation theorems for 
energy and momentum, in the case of the electrical 
particles the electric charge has to be taken into 
account in this connexion. It is scarcely necessary 
to mention that fop a more detailed description 
of the interaction between individuals we cannot 
restrict ourselves to the facts expreased by for- 
mule (1) and (2), but must resort to a ure 
which allows us to take into account the coupling 
of the individuals, characterismg the interaction 
in question, where just the importance of the 
electric charge appears. we seo, such & 
procedure necessitates a further departure from 
visualisation in the usual sense. 


3. MaASUREMENTS IN THB QUANTUM TEBORY. 
In his investigations already mentioned on the 
consistency of quantum theoretical methods, 
Heisenberg has given the relation (2) as an ex- 
preasion for the maximum precision with whioh 
the space-time co-ordinates and momentum- 
en components of a particle can be measured 
simultaneously. His view was based on the 
following consideration: On one hand, the co- 
ordinates of a partiole can be measured with any 
desired di of accuracy by using, for example, 
an op instrument, provided radiation of 
sufficiently short wave-length is used for illumina- 
tion. ing to the quantum theory, however, 
radiation from the object is always 
finite change in momentum, 
whioh is the larger the smaller the wave-length of 


iole, 


example, the Do 
tion, provided the wave-length of the radiation 
is so large that the effect of recoil can ‘be neglected, 
but then the determination of the space co-ordinates 
of the particle becomes oorrespondingly leas 
accurate. : 

The easence of this consideration is the in- 
evitability of the quantum te in the estima- 
tion of the possibilities of measurement. A closer 
investigation of the possibilities of definition would 


. Bion A/2«. 
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still seem necessary in order to bring out the general 
complementary character of ilis dossier In- 
deed: a discontinuous change of energy and mo- 
mentum. during observation could not prevent us 
from ascribing &oourate values to the space-time 
co-ordinates, as well as to the momentum-en 
components before and after the process. e 
reciprocal unoertainty which always affecta the 
values of thede quantities is, as will be clear from 
the preceding analysis, essentially an outcome of 
the Innited accuracy with which changes in energy 
and momentum can be defmed, when the wave- 
fields used for the determination of the space-time 
co-ordinates of the particle are sufficiently small. 
In using an optical instrument for determina- 
tions of position, ib is necessary to remember that 


the formation of the image always requires a 
convergent beam of light. Denotmg by A the 
wave-length of the tion used, and by « the 


so-called numerical aperture, that is, the sine of 
half the angle of conv ce, the resolving power 
of a microscope is gi y the well-known 
ven if the object is Tomake by 
parallel light, so that the momentum À/A of the 
moident light ee ee 
magnitude direction, the finite value the 
aperture will prevent an exact knowledge of the 
recoil accompanying the scattering. Also, even if 
the momentum of the particle were accurately 
known before the scattering process, our know- 
ledge of the component of momentum el to 
the focal plane after the observation would be 
by an uncertainty amounting to 2«À/A. 
The product of the least inaoouracies with which 
the positional oo-ordinate and the component of 
momentum in & definite direction can &Boer- 
tained is therefore just given by formula (2). One 
might perhaps expect in estimating the socu- 
determining the position, not only the 
oon moe but also the length of the wave-tram 
haste bo taken inte kodini, Deoque the particle 
could change its place during the finite time of 
illumination. Due to the fact, however, that the 
exact knowledge of the wave-length is immaterial 
- for the above estimate, it will be realised that for 
-any value of the a the wave-train can 
always be taken so short that a change of position 
of the icle during the time of observation may 
ben ted in comparison to the lack of sharpness 
inherent in the determination of poeition due to 
the finite resolving power of the mi . 

In measuring momentum with the aid of the 
Doppler effect—with due regard to the Compton 
effect—one will employ a | wave-tram. For 
the accuracy, however, with which the change in 
wave-| of the scattered radiation oen be 
m the extent of the wave-train iu the 
direction of propagation is esential. If we assume 
that the directions of' the incident and scattered 
radiation are parallel and opposite respectively to 
the direction of the co-ordinate and 
momentum oomponent to be measured, then 
cA[2] can be taken as a measure of the acouracy 
in the determination of the velocity, where | 
denotes the length of the wave-train. For sim- 


plicity, we here have ed the velocity of light 
as large compared to the velocity of the iole. 
If m representa the masa of the partiole, then the 
unoertamty attached to the value of the momentum 
after observation is cmA/2J. this case the 
ie ap o of the recoil, A, is sufficiently well 
defined in order not to pea to an appreciable 
unoertainty in the value of the momentum of the 
i observation. Indeed, the general 
theory of the Compton effect allowg'us to compute 
the momentum components in the direction-of the 
radiation before and after the recoil from the wave- 
lengths of the incident and scattered radiation. 
Even if the positional co-ordinates of the par- 
tiole were &ocurately known in the inning, our 
knowledge of the position after observation never- 
theless will.be affected by an uncertainty. Indeed, 
on account of the impossibility of attributing a 
definite instant to the recoil, we know the mean 
velocity in the direction of observation d the 
scattering process only with an accuracy 2h/mA. 
The uncertainty in the position after observation 
hance is 2Al/mc\. Here, too, the uot of the 
inaccuracies in the measurement ition and 
momentum is thus given by the Generel formula (2). 
Just as in the case of the determination of 
pen the time of the process of observation 
or the determination of momentum may be 
made as short as is deeired if only the wave- 
of the radiation used is sufficiently small. 
he at thet the e ee 
not, as we have seen, affect the accuracy of 
measurement. It should further be mentioned, 
that in referring to the velocity of a particle as we 
have here done repeatedly, the purpose has only 
been to obtain a oonnerion with the ordinary 
space-time description convenient in this case. As 
it ap from the considerations of de 
Prope mentianod above, the concept of velocity 
must always in the quantum theory be handled 
with caution. It also be seen that an un- 
iguous definition of this concept is excluded 
by the quantum postulate. This is particularly 
to be remembered when comparing the resulte of 
successive observations. Tode. the position of 
an individual at two given momenta oan be 
measured with any desired degree of accuracy ; 
but if, from such measurements, we would cal- 
culate the a etd of the individual in the ordinary 
Vey pma ee ee 
ith an abstraction, from which no unambiguous 
information oonoerning the previous or future 
behaviour of the individual con Pe obtained. 
oe to the above considerations long 
the possibilities of deftnition of the properties o 
individuals, it will obviously make no di oe 
in the discussion of the accuracy of measurements 
x ires and momentum of a partiole if collisions 
ith other material iclea are considered instead 
of scattering of radiation. In both cases we see 
that. the uncertainty in question equally affecte 
the description of the agency of measurement and 


of the object. In fact, this ipe cannot 
be avoided in a description of the viour of 
individuals with respect to a co-ordinate system 
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- fixed in the ordinary way by means of solid bodies 
and unperturbable olocks. The experimental 
devicee—opening and closing of apertures, etc.— 
are seen to permit only conclusions regarding the 
space-time extension of the associated wave-fields. 

In tracing observations back to our sensations, 
once more regard has to be taken to the quantum 
postulate in connexion with the perception of the 
agency of observation, be it thro ite direct 
action upon tlt eye or by means of suitable auxili- 
aries such as photographic plates, Wilson clouds, 
ete. It is b Been, Ede that the resulting 
additional statistical element will not influence the 
unoerteinty in the description of the object. It 
might even be conjectured that the arbitrariness 
in what is regarded as object and what as agenoy 
of observation would open up & possibility of 
avoiding this unoertainty altogether. In oon- 
nexion with the measurement of the position of a 
particle, one might, for example, ask whether the 
momentum transmitted by the scattering could 
not be determined by means of the conservation 
theorem from & measurement of the change of 
momentum of the miocrosoope—inoludi 
source and photographic plate—during the pro- 
cess of observation. A closer investigation shows, 
however, that such a measurement is impossible, 
if at the same time one wanta to know the position 
of the microscope with sufficient accuracy. In 
faot, it follows from the experiences which have 
found expreasion in the wave theory of matter, 
that the position of the centre of gravity of a body 
and ita total momentum can only be defined 
within the limite of reciprocal accuracy given by 
relation (2).. 

Strictly speaking, the idea of observation belongs 
to the causal space-time way of description. Due 
to the general character of relation (2), however, 
this idea oan be consistently utilised also in the 
iig theory, if only the uncertainty expressed 

this relation 1s taken into account. As 
remarked by Heisenberg, one may even obtam an 
instructive illustration to the quantum theoretical 
deacription of atomic Mores phenomena by 
comparing this uncerteinty with the unoertainty, 
due to imperfect measurements, inherently con- 
tained in any observation as considered in the 
ordinary description of natural phenomena. He 
remarks on that occasion that even in the case of 
macroscopic phenomefa we may say, in & certain 
sense, that they are created by repeated observa- 
tions. It must not be forgotten, however, that in 
the classical theories any succeeding observation 
permite a prediction of future eventa with ever- 
increasing accuracy, because it improves our 
knowledge of the initial state of the 
According to the quantum theory, just the im- 
pou of neglecting the mteraction with the 
agency of measurement means that every observa- 
tion introduces & new uncontrollable element. 
Indeed, it follows from the above considerations 
that the measurement of the positional oo- 
ordinates of a particle is accompanied not only by 
a finite change in the dynamical variables, but also 
` the fixation of ite position means a complete rupture 


in the causal description of its dynamical be- 
haviour, while the determination of its momentum 
always implies a gap in the knowledge of ite 
spatial propagation. Just this situation brings 
out most strikingly the complementary character 
of the description of atomic phenomena which 
appears as an Mevitable consequence of the contrast 
between the quantum te and the distino- 
tion between object ney of measurement, - 
inherent in our very idea of observation. 


4, CoRRESPONDHNOH PRINGIPLA AND MATRIX 
THEORY. 


Hitherto we have only regarded oertain general 
features of the quantum problem. The situation 
implies, however, that the main stress has to be 

id on the formulation of the laws governing the 
interaction between the objecta which we sym- 
bolise by the abstractions of isolated icles and 
radiation. Pointe of attack for this formulation 
are presented in the first place by the problem of 
atomic constitution. As is well known, it has been 
possible here, by means of an elemen use of 
classical concepts and in harmony with the quan- 
tum postulate, to throw light on essential aspecta of 
experience. For example, the experiments regard- 
ing the excitation of spectra by electronic impacts 
and by radiation are adequately accounted for on 
the assumption of discrete stationary states and 
individual transition processes. This is primarily 
due to the circumstance that in these questions 
no closer description of the space-time behaviour 
of the processes i8 required. \ 

: Here the contrast with the ordinary way of 

esoription & strikingly in the circumstance 
that ial tines, which on the classical view 
would ascribed to the same state of the atom, 
will, according to the quantum postulate, corre- 
spond to separate transition processes, between 
which the excited atom has a choice. Notwith- 
standing this contrast, however, a formal connexion 
with the classical ideas could be obtained in the 
limit, where the relative difference in the pro- 
perties of neighbouring stationary states vanishes 
asymptotically and where in statistical applications 
the discontinuities may be disregarded. Through 
this connexion it was possible to a large extent to 
interpret the regularities of spectra on the basis 
of our ideas about the structure of the atom. 

The aim of regarding the quantum theory as a 
rational generalisation of the classical theories led 
to the formulation of the so-called oo: ndence 
principle. The utilisation of this principle for the 
interpretation of spectroscopic resulte was based 
on & symbolical application of classical electro- 
dynamics, in which the individual transition pro- 
cesses were each associated with a harmonio in 


the motion of the atomio icles to be e ted 
&ocording to ordi m ics. Except m the 
limit mentioned, where the relative di 08 


between adjacent stationary states may be neg- 
lected, such a fragmentary application of the 
classical theories could only in certain cases lead 
to a strictly quantitative description of the pheno- 
mens. Especially the connexion developed by 
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ladaa wa Kon between “A the classical 
treatment of dispersion and the statistical laws 
governing the radiative transition processes for- 
mulated by Einstein should be mentioned here. 
Although it was just Kramers’ treatment of dis- 
perina that gave important hints for the rational 

velopment of correspondence’ considerations, it 
is only thro the quantum theoretical methods 
created in the last few that the eral 
aims laid doen in the prmoiple mentioned have 
obtained an adequate formulation. 

As is known, the new. development was oom- 
menoed in a fundamental paper by Heisenberg, 
where he succeeded in emanoipating oom- 
pletely from the classical concept of motion by 
replacing from the very start the ordinary kine- 
matical and mechanical quantities by symbols, 
which refer directly to the individual 
demanded the quantum postulate. 
FN by substituting for the Fourier 
development of a classical mechanical quantity 
a matrix scheme, the elements of which symbolise 
purely harmonic vibrations and are associated 
with the possible transitions between stationary 
states. By requiring that the frequencies ascribed 
to the elements must always obey the oom- 
bination principle for lines, Heisen 
could introduce simple rules of caltulation for the 
symbole, which PA a direct quantum theoretical 

tion of the 
clascical mechanics. This ingenious attack on the 
dynamical problem of atomic theary Po itself 
from the to be an exceedingly powerful 
for interpreting quantitatively 
ental resulta. the work of 
Binden c oul ak gr Bie the ek 
was given a formulation which can compete wi 
eas oud i pes as regards ity and 
ially the element characteristic 
RA Ban theory, Planck’s constant, & 
eared red in the algorithms to vi the 
hae the so-called matrices, are subjected. 
fact, matrices, which canonically. 
conjugated variables in the sense of the Hamil. 
tonian equations, do not obey the commutative 
law of multiplication, but two such quantities, q 
and p, have to fulfil the exchange rule 
A 
4 -0qp-V -1 oe 
Indeed, this exchange relation strikingly 
the symbolical character of the fastis f formulation 
of the ee ‘theory. The matrix theory has 
often been called a calculus with directly ob- 
servable quantities. It must be remem ; 
however, that the procedure described is limited 
just to those problems, in which in applying the 
quantum carae the space-time sf eka tiem 
may 
observata | in the proper sense therefore placed in 
the background. 

In pursuing further the correspondence of the 
quantum laws with classical mechanios, the stress 
placed on the statistical character of the quantum 
theoretical description, which is brought in by the 


Shea 


(3) 


This was 


fundamental equations of ' 


be disregarded, and the question of | 


quantum postulite; has been of fundamental 
importance. Here the eralisation of the 
symbolical method made by Dirac and Jordan 
represented a great progress Li making poesible 
the operation with matrices, which are not 

according to the stationary states, but where the 
possible values of any set of variables may appear 
as indices of the matrix elemente. In analogy to 
the interpretation considered in the original form 
of the theory of the ‘diagonal elements’ connected 
only with a single stationary state, aa time averages 
of the quantity to be represented, the general 
transformation thi of matrices permuta the 
representation of such averages of a mechanical 
quantity, in the calculation of which any set of 


variables oe the ‘state’ of the system 
have , while the canonically conjugated 
variables are aed to take all possible values. 


On the basis of the procedure develo theese 
authors and in olose connexion wi of 
Born and Pauli, Heisenberg has in fe paper 
already cited above attempted a closer analysis 


of the physical content of the quantum theory, 
ially in view of the apparently oxical 
character of the exchange relation (3). In this 


connexion he has formulated the relation 
AgAp-h . . . ,. (4 


= the general expression for the maximum acour- ` 
which two canonically conjugated vari- 
can simultaneously be o In this 


a Heisenberg has been able to elucidate many 
paradoxes appearing in the application of the 
tum postulate, and to a extent to 
monstrate the' consistency of the symbolic 
method. In connexion with the complementary 
nature of the quantum theoretical description, we 
must, as y mentioned, constantly joe the 
possibilities of deflnition as well aa of obeerva- 
tion before the mind. For the discussion of just 
this question the method of wave mechanics 
sata by has, as we shall see, 
t permits a general ap- 
plication ean the fiii of gi el a also 
s the problem interaction, thus (uin as 
immediaté connexion with the above consi 
tions oonoerni radiation and free particles. 
Below we shall return to the relation of wave 
mechanics to the general formulation of the 
quan uantum laws by means of the transformation 
eory of matrices. 


5. Wava MEGHANIOS AND QUANTUM POSTULATE. 
Already in his first considerations con 
the wave theory of material particles, de Broglie 
pointed out'that the statio states of an atom 
may as an interterence effect of the 
"ieu wave associated with a bound electron. 
t is true that this point of view at first did not, as 
regards quantitative resulta, lead beyond the earlier 
methods of quantum theory, to the development 
of which Sommerfeld has ee ee Bo can 
Behródinger, however, succeeded in develo & 
wave - theoretical method which has opened up 
new aspects, and has proved to be of decisive 


586 


importance for the great -progress in atomic 
physica during the last years. Indeed, the proper 
vibrations of the Bo i wave equation have 
been found to furnish a representation of the 
statio: states of an atom meeting all require- 
energy of each state is connected with 
the corresponding period of vibration according to 
the general quantum relation (1). 
the number of nodes in the various characteristic 
vibrations gives a simple interpretation to the 
concept of quantum number which was already 
known from the older methods, but at first did not 
seem to & in the matrix formulation. In 
addition, could associate with the 
solutions of the wave equation a continuous dis- 
tribution of charge an d current, which, if applied 
to.& sharasterisuis © vibration, representa the 
electrostatic and magnetic properties of an atom 
n Ain SORee pun stationary state. Similarly, 
po le nad uid two characteristic solutions 
corresponds to a continuous vibrating distribution 
of electrical charge, which on olassical eleotro- 
Ce eee Oe ee 
illustrating instructively the consequences of the 
quantum postulate and the correspondence require- 
ment ing the transition between two 
stationary states formulated in matrix mechanics. 
Another application of the method of 
important for the further development, has been 
made by Born in his investigation of the problem 
of collisions between atoms and free electric 
particles. In this connexion he succeeded in 
obtaining a statistical interpretation of the wave 
functions, allowing a oalculation of the probability 
of the individual transition processes required by 
the quantum postulate. is includes & wave- 
mechanical formulation of the adiabatio sel igen ad 
of Ehrenfest, the fertility of which a 
ingly in the promising investigations. dd. 
on the problem of formation of molecules. 
In view of these resulta, Sohródinger 
pressed the a that the development of the 
wave theory eventually remove the irrational 
paura expressed by the quantum te and 
the way for a complete d in. of atomio 
phenomena along the lme of the classical theories. 


support of Do EM in & reoent 
paper (Ann. d. Phys., 88, p. 956; 1027), em i 





of Hund 
has ex- 


the fact that the ntinuous exchange 
between atoms cated by the quantum falate, 
from the point of view of the wave , is 


` replaced by a simple resonance phenomenon. In. 


ioular, the idea of individual stationary states 
would be an illusion and its applicability only an 
illustration of the resonance mentioned. It must 
be kept in mind, however, that just in the resonance 
problem mentioned we are concerned with & closed 
system which, according to the view presented here, 
is not &ooemgible to o tion. fact, wave 
mechanios just as the matrix theory on this view 


representa a symbolic transcription of the problem 
of motion of classical mechanics adapted to the 


requirements of quantum theory and only to be 
reted by an explicit use of-the quantum 
te. Indeed, the two formulations of the 
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interaction problem might be said to be oom- 
plemen: m 1n ib same sense as the wave and 
d ea in the description of the free in- 

ividuals. The apparent contrast in the utilisation 
of the energy concept in the two theories is just 


oer eer ee 


Poth fundamental difficulties opposing & space- 
time description of a system of particles in mter- 
action appear at once from the inevitability of the 


M DM ran pony ind of the 
viour of Pcia Aresar for a 
P es ie d uu iis 

mentum excludes, as we have seen, the exact 
knowl of ite space-time oo-ordinates. This’ 
implies that an immediate utilisation of the oonoept 
of energy in connexion with the classical idea of 
the potential energy of the is excluded. 

In the wave equation these diffloultiea 
are avoided by replacing the classical expression 
of the Hamiltonian by a differential operator by 
means of the relation 


p-ViIg ge s 5 000 


where p denotes a generalised component of 
momentum and Pre canonically oonjugated 
variable. Hereby tive value of the 

is regarded as conjnga to the time. So far, in 
the wave equation, time and space as well as 
energy and momentum are utilised in a purely 
formal way. 

The symbolical character of Sohródinger's 
method appears not only from the ociroumstanoe 
that ite simplicity, gimilarly to that of the matrix 
theory, depends essentially upon the use of 
imaginary arithmetio quantities. But above all 
there oan be no question of an immediate con- 
nexion with our ordinary oonoeptions because the 


-* geometrical’ problem represented by the wave 


equation is associated with the oo-ordinate 
the number of dimensions of which is equal to 

this aunhiber of dotes of freedom of Vio Aydin, 
and hence in general greater than the number of 
Further, Schrodd- 


dimensions of ee. 
inger’s formulation tho . interaction problem, 


just as the formulation offered by matrix theory, 
involves & neglect of the finite velocity of propaga- 
tion of the foroes claimed by relativity theory. 

On the whole, it would scaroaly seem j ble, 
in the case of the interaction problem, to demand 
& visualisation by. means of ordinary space-time 
pictures. In faot, all our knowledge concerning 
the internal of atoms is derived from 

ents on their radiation or collision reactions, 

such that the interpretation of experimental facta 

Enae depends on the abstractions of radiation 

, and free material particles. Henoe, 

our si time view of physical phenomena, 

as well as the definition of energy and momentum, 

nds eames upon these abstractions. In 

applications of these auxiliary ideas 

We Ed. only € d inner consistency, in which 

connexion has to be paid to the 
possibilities of definition and observation. 
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In the characteristic vibrations of Schrédinger’s 
wave equation we have, as mentioned, an adequate 
Ipse of the stationary states of an atom 

wing an unambiguous definition of the energy 
of the system by means of the general quantum 
relation (1). ` This entails, however, that in the 
interpretation of observations, & fundamental 
renunciation regarding the space-time description 
is unavoidable. In fact, the consistent application 
of the concept of stationary states excludes, as we 
shall gee, any specification regarding the behavi 
of the separate particles in the atom. In problems 
where a deecription of this behaviour is essential, 
we are bound to use the eim Bolution of the 

o 


wave equation which is obtained by said deas 
tion of characteristic solutions. We meet here 
with a complementarity of the possibilities of 
definition quite analogous to that which we have 
considered earlier in connexion with the proper- 
tdea of light and free material particles. us, 
while the deflnition of en and momentum of 
individuals is attached to idea of a harmonic 
elementary wave, every time feature of the 
‘description of phenomena is, as we have seen, based 
on 6 consideration of the interferences taki lace 
ee & group of UR elementary Msi in 

e preeent oase the agreement between poegi- 
bilities of obeervation and those of definition can 
be directly shown. 

According to the quantum te any ob- 
servation regarding the behaviour of the electron 
in the atom will be accompanied by 6 in 
the state of the atom. As stressed by Hei ; 
this prid will, in the case of atoms in stationary 
states of low quantum number, consist in general 
in the ejection of the electron from the atom. A de- 

iption of the ‘orbit’ of the electron in the atom 

ith the aid of subsequent observations is hence 
impossible in such a case. This is connected with 
the circumstance that from characteristic vibra- 
tions with only a few nodes no wave packages can 
be built up which would even approximately 
represent the ‘motion’ of a particle. The com- 
plementary nature of the description, however, 
appears particularly in that the use of observations 
concerning the behaviour of particles in the atom 
resta on the possibility of neglecting, during the 
Lies v erigat the mteraction bios 

e parti es, thus ing them as free. i 
requires, however; Fico save of the process 
is short compared with the natural periods of the 
atom, which again means that the uncertainty in 
the knowledge of the transferred in the 
pre compared to the energy differences 

ighbouring stationary states. 

In judging the possibilities of observation it must, 
on the whole, be kept in mind that the wave 
mechanical solutions can be visualised only in so 
far as they can be described with the aid of the 
concept of free ‘particles. Here the difference 
between classical mechanios and the quantum 
theoretical treatment of the 
action appears most strikingly. 
a restriction is unnecessary, because the ‘ particles 
are here endowed with an immediate ‘ reality,’ 


blem of imter- 
the former such 


LI 
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independently of their being free or bound. This 
situation is i ly important in connexion 
with the consistent utilisation of Schrddinger’s 
electric density as a measure of the probability 
for electrons being present within given space 
regions of the atom. Remembering the restric- 
tion mentioned, this interpretation is seen to bea 
ses gue of the pecie G that the 
probability of the presenoe of a electron is 
expressed by the electric density associated with 
the wave-field in a similar way to that by which the 
probability of the preeenoe of a light quantum is 
given by the density of the radiation. 

As already mentioned, the means for a general 
consistent utilisation of the classical concepts in 
the quantum theory have been created through 
the transformation th of Dirac and Jordan, 
by the aid of which Heisen has formulated his 
general uncertainty relation (4). In this theory 
also the i wave equation has obtained 
an instructive application. In fact, the charaoter- 
istic solutions of this equation appear as auxiliary 
functions which ‘define & transformation from 
matrices with indices representing the energy values 
of the to other matrices, the indices of 
which are the possible values of the space co- 
ordinates. It is also of interest in this connexion 
to mention that Jordan and Klein (Zettsch. f. 
Phys., 45, 751 ; 1927) have recently arrived at the 
formulation of the problem of interaction 
by the Schrédinger wave equation, taking as 
ing-pomt the wave representation of individual 
particles and applying & symbolic method closely 
related to the deep-going treatment of the radiation 
problem developed y Diroo from the point of view 
Eee UM IARE WEIN we ee SFO 

ow. 


6. RxALITY bx STATIONARY STATES. 


In the conception of stationary states we are, 
as mentioned, concerned with a characteristic 
application of the quantum postulate. By its very 
nature this conception means a complete re- 
nunciation as regards a time description. From 
the point of view taken here, just this renunciation 
forms the neceasary condition for an unambiguous 
definition of the energy of the atom. Moreover, 
the conception of a stationary state involves, 
strictly ing, the exolusion of all interactions 
with individuals not belonging to the system. The 
fact that such a closed system is associated with 
a particular energy value may be consjdered as 
an immediate expression for the olaim of causality 
contained in the theorem of conservation of energy. 
This circumstance justifies the assumption of the 
supra-mechanical stability of the stati states, 
according to which the atom, afore ua well aw afia 
an external influence, always will be found in & 
well-defined state, and which forms the basis for 
the use of the quantum postulate in problems 
concerning atomio structure. 

In a judgment of the well-known oxes 
which this assumption entails for the description 
of collision and radiation reactions, it is essential 
to consider the limitations of the possibilities of 
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definition of the reacting free individuals, which is 
expreased by relation (2). In faot, if the definition 
of the energy of the reaoting individuals is to be 
accurate to such a degree aa to entitle us to speak 
a conservation of energy p ap g the reaotion, it 
is necessary, &0co to this: relation, to oo- 
ordinate to the reaction a time interval. lo 
compared to the vibration period associated wi 
the transition process, and connected with the 
energy difference between the stationary states 
according to relation (1). This is 
to be remembered when considering the passage 
of swiftly moving particles through an atom. 
According to the ordinary kinematics, the effective 
duration of such a passage would be very small 
as oom with the natural periods of the stom, 
and it seemed im le to reconcile the principle 
of conservation of energy with the assumption of 
the stability of stationary states (cf. "et. beis. f 
Phys., 3A, 142; 1925). In the wave e 
tion, however, the time of reaction is immediately 
connected with the accuracy of the knowledge of 
the energy of the colliding icle, and henoe 
there can never be the possibility of a contradiction 
with the law of conservation. In connexion with 
the discussion of oxes of the kind mentioned, 


Campbell (PAW. Mag., i. 1100; 1926) ' 
the view that the conoeption of time dad can 


be essentially statistical in nature. From the 
view advanced here, according to biu jos 
Em of space-time description is offered by 

the abstraction of free individuals, a fundamental 
distinction between time and deis pore 
would seem to be excluded by the 
ment. The si pue qud Grete Tenis 
concerned stationary states is, as ien have 
Been, due to the Fasc ducali shares 

The applioation of the oonception stationary 
states demands that in any o tion, say by 
means of collision or radiation reactions, permitting 
a distinction between different stationary states, we 
are entitled to the previous history of the 
atom. The fact that the symbolical quantum theory 
methods ascribe a particular phase to each station- 
ary state the value of which depends upon the 
previous history of the atom, would for the first 
moment seem to contradict the very idea of 
stationary states. As soon as we are really con- 
cerned with a time problem, however, the considera- 
tion of & strictly o load aystem is excluded. The 
e of simply harmonio proper vibrations in the 

tation of observations means, therefore, 

only & suitable idealisation which in & more rigorous 
disoussion must always be replaced by a group 
' of harmonio vibrations, distributed over a finite 
frequency interval. Now, as already mentioned, 
it 18 & general consequence of the iL Sena 
principle that it has no sense to oo-o te & 
phase value to the group as & whole, in the same 
manner as may be for each elementary wave 


the 
coros eic ee well’ known 
from the theory of optical instruments, is brought 
out in & peur simple manner in & discussion 
of the Btern-Gerlao 


ioularly _ 


experiment, so important for 


the investigation of the propertiea of le atoms. 
As pointed out by Heisenberg, atoms with different 


orientation in the field may only be Ee if 
the deviation of the beam is larger than the dif- 
fraction at the alit of the de Broglie waves repre- 
senting the translational motion of the atoms. 
This condition means, as a simple caloulation shows, 
that the product of the time of passage of the 
atom through the field, and the uncertainty due 


to the finite width of the beam of ita en in the 
field, is at least equal to the quantum of action. ` 
This result was considered by Heisen as B 


support of relation (2) as regards the reo : 
unoertainties of and time values. It would 
seem, however, that we are not simply dealing 
with & measurement of the energy of the atom at 
& given time. But since the period of the proper 

rations of the atom in. the field is connected 
with the total energy by relation (1), we realise 
that the oondition for separability mentioned 
just means the loss of the phase. This ciroum- 
stance removes also the apparent contradio- 


in certain blems concerning the 
parsing der ede radiati tion, which have been 
discussed frequently, and were also considered by 
Heise ; 

To consider an atem as a closed system, aa 
we have done above, means to neglect the 
taneous emission of radiation: which even in the 
absence of external influences pute an upper limit 
to the lifetime of the stationary states. © fact 
that this neglect is justified in many applica 
tions is connected with the circumstance that the 

Fus Tacos the atom and the radiation 
feld, is to aire ads e olassical electro- 
dynamios, is in gen compared to the 
rae between the partitis i in the atom. It is, 
&ot, poesible in & description of the state of 
an atom to a considerable extent to neglect the 
reaction of radiation, thus di ing the un- 
ess in the en values oo: with s 
lifetime of the stationary states 
relation (2) (cf. Proc. Camb. Phil. Soc. ond 
(Supplement), or Zeits. f. Phys., 18, 117; 1923). 
This is the reason why it is posible to draw 
conclusions concerning the properties of radiation 
by using classical electrodynami 

The treatment of the radiation problem by the 
new tum theoretical methods meant to 
with Just a quantitative formulation of this oorre- 
spondence consideration. This was the 
pu of the original considerations of hen. 

una aloo be meationed that an instructive anal d analysis 
of Sohrodinger's treatment of the radiation pheno- 
mena from the point of view of the oo ndenoe 

iciple has been recently given by Klem (Zeits. 
YS. 41, 107 ; 1927). uf hes samen sich 
of the th developed by Dirao (Proc. Bo . Soc., 
A, vol. 114, p. 243; 1927) the radiation fi d itself 
is included in the closed system under consideration. 
Thus it became ible in & rational way to take 
account of the individual character of radiation 
puris by the quantum theory and to build 

& dispersion theory, in whioh the final width 

the spectral lines is taken into consideration. 
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The renunciation ing space-time pictures 
characterising this treatment would seem to offer 
a striking indication of the complemen char- 
acter of quantum theory. is is particularly 
to be borne in mind in judging the radical departure 
from the causal description of Nature met with in 
radiation phenomena, to which we have referred 
above in connexion with the excitation of spectra. 
In view of the asymptotic connexion of atomic 
properties with classical electrodynamics, de- 
manded by the dence principle, the re- 
ciprocal exclusion of the conception of stationary 
states and the description of the behaviour of 
individual partioles in the atom might be regarded 
as a difficulty. In fact, the connexion in ques- 
tion means that in the limit of large tum 
numbers where the relative difference between 
adjacent stationary states vanishes asymptotically, 
mechanical pictures of electronic motion may be 
rationally utilised. It must be emphasised, how- 
ever, that this connexion cannot be ed as & 
gradual transition towards classical theory in the 
sense that the quantum postulate would lose ita 
significance for high quantum numbers. On the 
contrary, the conclusions obtained from the corre- 
spondence principle with the aid of classical 
pictures depend just upon the assumptions that 
the conception of stationary states and of individual 
transition are maintained even in this limit. 
This question offers a partioularly instructive 
example for the application of the new methods. 
As shown by i (Naturwiss., 14, 664 ; 
1928), ib is possible, in the limit mentioned, by 
superposition m n vibrations to construct 
wave groups amall in comparison to the ‘size’ of 
the atom, the pagation of which indefinitely 
approaches the olaasical picture of moving material 
particles, if the qoron numbers are chosen 
sufficiently large. the special case of a simple 
harmonic vibrator, he was able to show t 
such wave groups will keep together even for any 
length of time, and will oscillate to and fro in a 
manner ae HE to the olassical picture of 
the motion. is circumstance So i has 
regarded as a support of his hope of constructing a 
pure wave theory without Sirge the quantum 
postulate. As emphasised by Heisenberg, the 
simplicity of the case of the oscillator, however, is 
exceptional and intimately connected with the 
harmonic nature of the corresponding classical 
motion. Nor is there in this example any possibility 
for an asymptotioal approach towards the problem 
of EO onli In general, the wave group will 
gradually spread over the whole region of the atom, 
and the ‘motion’ of a bound. electron can only 
be followed during a number of periods, which 1s 
of the order of magnitude of the quantum numbers 
associated with the proper vibrations. This ques- 
tion has been more closely investigated in & recent 
by Darwin (Proc. Roy. Soc., A, vol. 117, 
; 1927), which contains & number of instruot- 
ive examples of the behaviour of wave groups. 
From the viewpoint of the matrix theory a treat- 
ment of analogous problems has been carried out 
by Kennard (Zeita. . Phys., 47, 326 ; 1927). 


„adequate application of which is li 
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Here again we meet with the contrast between 
the wave theory superposition principle and the 
assumption of the individuality of particles with 
which we have been concerned already in the 
case of free particles. At the same time the 

totical connexion with the classical theory, 
to which a distinction between free and bound 
particles is unknown, offers the possibility of a 
particularly simple illustration of the above oon- 
siderations ing the consistent utilisation of 
the conos stationary states. As we have seen, 
the identification of a stationary state by means of 
collision or radiation reactions implies a gap in the 
time description, which is at least of the order of 
magnitude of the periods associdted with transitions 
between stationary states. Now, in the limit of high 
quantum numbers these periods may be interpreted 
as periods of revolution. Thus we see at once 
that no causal connexion can be obtained between 
observations leading to the fixation of a stationary ' 
state and earlier obeervations on the behaviour of 
the separate particles in the atom. 

Summarising, it might be said that the concepta 
of stati states and individual transition pro- 
ceases within their proper field of application 
possess just as much or as little ‘reality’ as the 
very idea of individual particles. In both cases : 
ee ee ce ee aM E 
complementary to the space-time iption, the 

ped qune by 
poesibilitiee of definition and of 








the restricted 
observation. 
7. Tan PROBLEM oF THA ÉLEMHNTARY 
PARTIGLES. 


When due regard is taken of the complemen 
feature uired by the pom postulate, it 
seems, in fact, possible with the aid of the sym- 
bolic methods to build up a consistent theory of 
atomico phenomena, which may be considered as a 
rational ig&tion of the causal space-time 
description of classical physics. This view does 
not Pe however, that classical electron theory 
may be regarded simply as the limiting case of a 
vanishing quantum of action. Ind the con- 
nexion of the latter theory with experience is 
based on assumptions which can sre d be 
separated from its up of problems of the 

uantum theory. A hint in this direction was 
already given by the well-known difficulties met 
with in the attempts to account for the in- 
dividuality of ultimate electrical particles on 
general mechanical and electrodynamical prin- 
ciples. In this also the relativity 
theory of gravitation has not fulfilled os an 
tions. A satisfactory solution of the problems 
touched upon would seem to be A iei only by 
means of a rational quantum-theoretical tran- 
scription of the general field theory, in which the 
ultimate quantum of electricity has found ite 
n&turAl position as an expression of the feature of 


individuality characterising the quantum theory. 
Tool Reis (Zeits. f. Phe, 48, 188; 1927) has 
directed attention to the ibility of connect- 
ing this problem with the five-dimensional unified 
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representation of electro tim and gravita- 
tion proposed by Kaluza. fact, the conserva- 
tion of electricity appears in this theory as an 
analogue to the oonservation theorems for energy 
and momentum. Just as these concepts are oe 

lementary to the space-time iption, the 
TRE ones of the ordinary four-dimensional 
description as well ab ita bolical utilisation in 
the quantum theory would, as Klein emphasises, 
seem to depend essentially on the ciroumstance 
that in this description electricity aye hag aid 
in well-defined unite, the conjugated en- 
sion being as & oonsequenoe not open to observa- 
tion. . 

Quite apart from these unsolved deep-going 
problems, the classical electron theory up to the 

esent time haa been the guide for a further 

evelopment of the correspo: oe iption in 
connexion with the ides first advanced by Compton 
that the ultimate electrical particles, besides their 
maas and charge, are endowed with a magnetio 
moment due to an angular momentum determined 
by the quantum of action. This assumption, intro- 
duced with striking success by Goudsmit and 
Uhlenbeck into the discussion of the origin of the 
anomalous Zeeman effect; has proved most fruit- 
ful in connexion with’ the mid ae gs 
shown especially by Heisenberg and Jordan. e 
might say, ran eed that the hypothesis of the 
etio electron, together with the resonance 
problem elucidated by Heisenberg (Zesis. f. Phys., 
41, 239; 1927), which oocurs in the quantum- 
theoretical description of the behaviour of atoms 
with several electrons, have brought the corre- 
dence interpretation of the laws and 
the periodic system to a certain of comple- 
tion. The principles underlying this attack have 
even made it poesible to draw conclusions regard- 
ing the properties af atomio nuclei. Thus Dennison 
(Broc. . Soc., A, vol 115, 483; 1927), in 
connexion .with ideas of Heisenberg and Hund, 
has suoceeded recently in & very interesting way 
in showing how the lanation of the specific 
heat of m c ee 
culties, can be harmonised with the assumption 
that the proton is endowed with a moment of 
momentum of the same magnitude as that of the 
electron. Due to ite larger mass, however, a 
io moment much smaller than that of the 
electron must be associated with the proton. 

The insufficiency of the methods hitherto de- 
veloped as concerns the problem of the elementary 
p appears in the questions just mentioned 

Qn the deat dhal (hey do nof ow of an un- 
ambiguous erplanation of the differenoe in the 


exolusion principle formulated by Pauli. In fact, 
we meet m this principle, so important for the 
problem of atomic structure as well as for the 
recent development of statistical theories, with 
one among several possibilities, each of which 
fulfils the ndenoe requirement. Moreover, 
the difficulty af satisfying the relativity require- 
ment in quantum theory appears in a particular! 
Sking Aget connerie with. he rronin of ! 
the magnetic electron. Indeed, it seemed not 
p to bring the promising attempta made 
y Darwin and Pauli m generalising the new 
methods to oover this problem naturally, in 
connexion with the relativity kinematical oon- 
sideration of Thomas so fundamental for the 
interpretation of imental resulta. Quite 
recently, however, Dirac (Proc. of the Roy. Soc., 
A, 117, 610; 1928) has been able successfully 
to attack the problem of the magnetic electron 
through a new ious extension of the symbol- 
ical method and so to satisfy the relativity re- 
quirement without abandoning the agreement with 
spectral ede: this attack not only m 
imaginary complex quantities ap ing in the 
earher ures are involved, bos b fda 
mental equations themselves contain quantities 
of a still higher degree of complexity, that are 
represented by matrices. ` 3 
Already the formulation of the relativity argu- 
ment implies essentially the union of the space- 
time co-ordination and the demand of causality 
ee the olassical theories. 
adaptation of the relativity requirement to the 
quantum. te we must therefore be prepared 
to meet with a renunciation as to visualisation in 
the ordinary sense going still further than in the 
formulation of the quantum Jaws considered here. 
Indeed, we find ourselves here on the very path 
taken by Einstein of adapting our modes of - 
tion borrowed from the sensations to the y 
AE know. of the laws of Nature. The 
i oeg met with on this path originate above 
all in the fact that, Bo to say, every word in the 
refers to our ordinary tion. In 
the quantum theory we meet this di at onoe 
in the question of the inevitability of the feature 
of irrationality o. ising the quantum pos- 
tulate. I hope, however, that the idea of com- 
p MY 18 poe to characterise the situation, 
which beara a going anal to the eral 
difficulty in the fanden of eodd ideas, inherent 
in the distinotion between subject and objeot. 
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safely in so short & time as 4 to 7 minutes, whereas 
animals brought from a nitrogen-oxygen mixture 
in 26 minutes or more became 
paralysed, and many died at 
once or withit a few days. 
These general conclusions were 
Ms = & large number of 


“Ee was ease to find that 
the advantage of the helium 
was considerably greater than 
was e on the basis of 
ita sm solubility. Helium 
diffuses more rapidly than nitro- 
gen on account of ita smaller 
molecules, which move nearly 
three times as fast. Hence, 
not only is less helium dis- 
solved in the blood stream, 
but also it can escape into the 
lungs with much greater rapid- 
ity during decompression. 


Large-scale experiments with 
men are now in p under 


the direction of the Navy De- 
partment. The apparatus in 
use is partly shown in the ao- 
oompanying illustrations. Con- 
Biderable time has been spent 
upon the revision of the de- 
compression tables in order 





Fie. 4 —Interlor of main compartment with test apparatus — Note electri 
pc NM hatches for 


j 
: 
: 
i 
E 
pi 
E 


respiration consisting mainly of oxygen and 
nitrogen and containing & lower percentage of 





ska, opetaied lly to te aa ToS, and 


2o Bare ae ya ERI x val ah ie dane in order to ide ue TE dgmant e e oed fro 
furth um er revent & man u m 
for er work with heli e bie the preute at E tine or al a rata whioh ia bot mate. The brea 
On Oct. 4, 1927, United apparatus hanging to the wood support z} used for sAmunistering hekum i rappood 
States Patent 1,644,363 was fom an Tee PER ie Gite ae ck bigi preie Daa ana The body DEN. Coys 


issued to W. P. Yant, R. R. 
Sayers, and J. H. Hildebrand. 
Under the terms of this patent, persons under 
compression are supplied with a mixture for 


air pressure SUITO 
Ir Alte ties paste with REDUCIR PODER GIB EDI cE 





body Tui obviates tho 


oxygen than air, and while under decompression 
with & gas comprising mainly oxygen and helium. 


The Frequency of Rain over the British Isles. 
By Dr. JOHN GrLASSPOOLSE. 


rues perennial interest in the chances of good 
weather in our short English summer is 
quickened by the advance of spring. While the 
weather map is the vade-mecum of the foreoaster 
of to-morrow's rain, it cannot help us to arrange 
our holidays in advance. Woe can, however, derive 
& great deal of information from & study of the 
, accumulated statistics of the past. 
Rainfall is measured at 9 A.M. at some 4000 
stations in the British Liles, the smallest amount 
recorded being 0-01 inch. A day with 0-01 inch 
or more is defined as a rain-day. Altho the 
rain-day includes many days with too little ram 
to be of practical importance, it is only such 
statistics which are available for any length of time. 
In considering the frequency of rain over the 
British Isles, it is necessary, therefore, to consider 
first of all the distribution of the number of rain- 
days, and to supplement this information by 
statistioa from the i ited number of stetions for 
which more detailed observations are available. 
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Although a station with a relatively large annual 
rainfall is usually one with a large number of rain- 
days, the two quantities do not vary in the same 
proportion. In the first place, the variations of 
the number of rain-days over the British Isles are 
much less than the corresponding variations of 
rainfall. In other words, both the variations of 
average monthly and annual values from place to 
place, and also the variations of average monthly 
values at one place, are much more uniform in the 
case of rain-days. The second difference is that, 
even at stations with the same rainfall, the average 
number of rain-days increases from the south-east 
to the north-west of the British Isles. Both these 
differences can be illustrated from the map repro- 
duced as Fig. 1, which shows the distributian of 
the average number of rain- days during the six 


usetion w dealt with in two recen! 
deer tha ntuh Isles tn Time and Space of tho Ave 
with Bain" *''Bntmh Reinfall, 1928,” pp. The De- 
tnbu&on over the Brith Isles of the Average Num of with 
Rain dunng each Month of the Year,” QJ R Afetsor. Soe , B4 ; 1028. 


“ The Dutribution 
Average Number of Days 
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summer months, April to September (a period of 
183 days). 

The range of the number of rain-days on the map 
is from 65 in the neighbourhood of the Thames 
Estuary to just above 120 in parts of the western 
Highlands of Scotland. The corresponding range 
in the summer rainfall is from 9 inches at Shoebury- 
ness to 45 inches in the western Highlands, so that 
while in the latter locality during the summer 
rain-days are only twice as frequent as in the 


The main characteristics of the variations in the 
number of rain-days from month to month are 
apparent from the general values for the whole 
country. These are set out below, together with 
the corresponding values of the rainfall. 

The table shows that there are in general 20 
more days with rain in the winter than in the : 
summer six months, this being the case nearly 























evi here in the British Isles. The three months 
April, May, and June are the driest months of the 
year and the months 
of fewest rain-days, 
while December gives 


the maximum value 
ineach column. The 
subsidiary maximum 
in August, associated 
with relatively in- 
tense convection 
rains, is well marked. 
Of the summer 
months, May and 
June are therefore 
on the average more 
favourable for holi- 
day makers, both on 
account of the greater 
frequency of rainlesg 
days on the smaller 
amount of rain. The 
mean rainfall per 
rain-day over the 
British Isles gener- 
ally is 0-20 inch, and 
some conception of 
this amount is 
afforded by consider- 
ing it as the quantity 
which would dur- 
ing 34 hours of con- 
tinuous rain, the rate 
of rain being the 
average for London. 
In this connexion it 
may be of interest to 
recall that on the 
average rain falls in 
London for 1-2 out of 
24 hours. 

Some indication of 








Fia. 1.—4À verage number of rain-days dumng the summer. 


former, the rainfall is five times as much. Even & 
comparison of the values on the map for areas at 
about sea-level indicates that there is a persistent 
increase in the frequency of rain-days from the 
south-east to north-west. In the south-east, there- 
fore, there is a much ter chance of.long spells 
of weather. In t, all records of ramlese 
calen: months have occurred in thè south- 
eastern half of the British Isles. Such occurrences 
are rare; but small areas in February 1891, July 
1911, April 1912, June 1921, and June 1925 were 
free from rain. 
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the risks of & wet 
day is afforded by a 
consideration of the 
frequency of occurrence of days with specified 
amounts of rain. At Camden Square (London), 
with 25 inches a year, 0-01 inch or more falls on 163 
days, of which 75 ooour in the summer. There 
are, on the average, 40 days a year with 0-20 
inch or more, 9 days with 0-50 inch or more, 
and only one day with 1 inch or more. The 
heaviest daily f are about evenly divided 
between the intense thunderstorm rains of the 
summer months and the more persistent and 
more widespread rains of the winter. Of the two 
most remarkable falls on record at Camden Square, 
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in one so much aa 3-28 inches fell in two intense 
downpours, giving im all a duration of only one 


Tux GrwmRanL NUMBER or RADIN-DAYN amp KADMFALL 
ovma THS Berrk IgsLss, 1881 to 1915. 
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hour, while in the other about the same quantit uiy 
(actually 3-43 inches) was spread over 3 days 
continuous rain for 58 hours. The mean values 
for the individual months show that the distribu- 
tion during the year is fairly uniform. The 
test contrast in the frequenoy of falls of 0-20 
moh or more is afforded by the 
or and autumn. In each of 
ormer months there are 
usually two or three such falls, 
while in the latter there are four 
or perhaps five. 
de the number of rain-days 
increases towards the north-weet, 
it is obvious that of two stations 
with the same average annual 
rainfall the one to the north-weet 
will in general record the greater 
frequency of days with small 
amounts. Further, as the variations in the number 
of rain-days from place to place are smaller than 
the variations in the actual rainfall, the frequency 
of days with large amounts will be ter at the 
wetter of two stations. Some indication of the 
extent of the increase due to both these factors 
is &fforded by pie out statistica for Glasgow 
alongside those y 


given for London. 
AvERAGN VALUES, LONDON AND GLASGOW. 











Annual rainfall Gaal) 
| Rain-days in year . 


i cnp ME 






Days with 0:50 in. or more during 
year: 4 fe dé CR eo 
Days with 1-00 in. or mare during 








The differences which occur at stations in the 


game locality but with widely different rainfall are ' rain in th 
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illustrated by & comparison of the daily falls made 
at Ben Nevis Observatory and those made at Fort 
William at the foot of the mountain, and only about 
4 miles away in & horizontal direction. The mean 
values are set out below : 





Maan AWNUAL Nunee or Days, 1885-1903. 











Station 
Altitude (feet) 
Average Annual Rainfall (inches). 
















0-01 in. or more. 
0-50 in. or more . 
1 


| 








Although tHe total rainfall at Ben Nevis is twice 
that at Fort William, the number of rain-daya is 
practically the same. Rain falls, however, much 
on Ben Nevis, 80 that the number of 

amounts is much greater. At 
e 52 days with, 0-60 inch or more 
contribute 62 per cent. of the rainfall, and at Ben 
Nevis the 106 days oentribute as much as 82 per 
cent. of the total rainfall. 

Another important consideration is whether 
more rain f during the day than at night. 
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Precise information from the traces of reco 
instruments covering a long period has been pub- 
lished at various times for some thirteen stations. 
Actually the total amount of rain during the day 
and night at these stations (that is, dividing the day 
at 6 A.M. and 6 P.M.) is practically identical. The 
proportion during the day varies at the individual 
stations from 52 per cent. to 48 per cent. of the total 
rain. More rain falls at night at stations in the 
weet, for example, Valentia (in the west of 
Ireland), Falmouth, Southport, G w, and 
Bidston (in Cheshire), while the i stations 
and those to the east give more during the day. 
At Camden Square (London) there is a alight 
exoess of rain in the day, and this holds good 
throughout the summer, but there is & reversal 
of these conditións in the winter, when the rain 


ter at night. 
oliday reeorta alo ds west coasta have there- 
fore a slight natural tage during the summer 


over thise along the "yell ad advertised ‘dry east 
coast. The actual mean hourly amounts are shown 
in the diagram for two ical stations, London 
and Southport, with 52 48 per oent. of the total 
e day respectively. At the former there 
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is a definite maximum in the afternoon, with a 
minimum between 9 and 10 in the morning, typical 
of inland stations, and & subsidiary maximum of 
midnight. At Southport, the early morni 
maximum usually found at coast stations is we 
marked, while there is a subaidiary maximum in 
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the late afternoon. As recording rain-gauges are 
comparatively rare, and as the generalisations set 
out in the di alone involve more than half a 
million tabulations, it is not ising that, the 
complete story of the diurnal variation of rainfall 
has not yet been written. 





Obituary. 


Prov. ANTONIO ÁBETTI. 
N Feb. 20 there passed away at Arcetri, Florence, 
aged Scart Gil , after a short illness, 
Prof. Antonio Abetti, the doyen of Italian astrono- 
mers. Born at Gorizia, in Frioul, in 1846, he took 
his degree in mathematics at the University of 
Padua in 1807, and at onoe entered the astro- 
nomical observatory of that city, rendered famous, 
like that of Pisa and Florence, by Galileo 
Galilei. As assistant to Prof. Santini, then 
director, he was one of the Italian astronomical 
party of 1874 for o ing the transit of Venus 
in India. After Santini’s death, he collaborated 
at Padus with Prof. Lorenzoni and went to Florence 
in 1803 aa director of the Aroetri Observatory, the 
reorganisation of which, begun by Donati, he 
completed, raising it, as the Institute of Astro- 
physics, to one of the most important in Italy. 
e remounted Amici’s famous equatorial and did 
important work in the study of the minor planete 
or asteroids, on which he published numerous 


TB. 
Ton reaohing the age limit in 1921, Abetti retired 
and was succeeded by his son, Prof. Giorgio Abetti, 
who, trained at Arcetri and under Prof. G. E. Hale 
at the Mount Wilson Observatory, California, 
installed at Arcetri the ‘ Galilei Sun Tower’ aa an 
Italian replica of the Mount Wilson Tower. The 
Arcetri Astrophysical Tower and Institute were 


described by the present writer in neering of 
April 30, 1920. f. Antonio Abetti kept up his 
interest in the institute until & few days before 
his death. In 1901 he delivered at the opening 
of the Royal University of Florence an im t 
ing addreas on “ Galileo in Aroetri" His 
son and successor, Prof. Giorgio Abetti, was a 
member of the hysical section of the De 
Filippi Expedition, 1913-14, to Trans-Himalaya, 
the oben: and Chimese Turkestan. 
C. Dv Rioms Prin. 





WE regret’ to announce the following deaths : 


Prof. Launoelot Harrison, Oballis profesor of 
zool in the University of Sydney since 1922 and 
president of the Linnean Society of New South Wales, 
mr 20. 

. Félix , professor of comparative ém- 
bryology at the Co de France, Paris, since 1900, 
and president for five years of the Socióté de Biologie, 


, QU librarian of the Ro 
E pes known for his “ Biblio- 
innssana," of which the first volume was 
published in 1907, on Mar. 29, aged sixty-two years. 
Mr. G. P. Miln, for more than e honorary 
seoretary of the Chester Society of Natural Science, 
Literature, and Art, and a trustee of the National 
Institute of Agricultural Botany, on Feb. 14, aged 
sixty-six years. 


News and Views. 


THE announcement in the House of Lords on Mar. 
29 of the names of the committee on motor spirit 
containing lead tetraethyl will doubtleas serve to 
quiet somewhat the public controversy over the pos- 
sible dangers of this spirit. The committee includes 
distinguished representatives from the flelda of 
medicine, physiology, and chemistry, whose names 
aod reputations are such as to carry the greatest 
possible weight with the public. The report of the 
committee will be awaited with interest and oon- 
fidence. The following are the terms of reference: 
“To inquire into the possible dangers to health 
resulting from the use of motor spirit containing lead 
tetracthyl or similar lead-containing compounds, 
and to report what precautions, if any, are desirable 
for the protection of the publio or of individuals in 
gonnection with the use or handling of such motor 
spirit.” X P 

Ir is & matter of regret that in the dischasion of 
ethyl petrol both in the Press and in the House of 
Lords, incorrect and misleading statements have been 
issued through lack of correct information. Thus 
such statements that the use of the spirit (instead of 


No. 8050, Vor. 121] 


sale) is prohibited in New York City &nd in the 
Holland Tunnel under the Hudson River are entirely 
inoorrect ; while the reference to deaths by poisoning 
with lead tetraethyl in the United States in 1024 are 
misleading, since these fatalities oocurred in the 
experimental manufacture of lead tetraethyl and 
had nothing to do with the use of the substance m 
motor spirit. On the contrary, there was read in 
the House of Lords a letter from the Surgeon General 
of the United States to the British Ministry of Health, 
stating that “notwithstanding the late publicity 
given to the investigations and the.general use of the 
substance all over the United States and Canada, no 
instance of lead poisoning has been reported in the 
lay or medical press or to any of our Federal or State 
Authorities.” Final decision, of course, reeta with the 
Government committee, but while awaiting ite report, 
it would appear that the above letter should at least 
leasen. the fears of the extreme alarmista. 


A ooxMrTTEE including the names of the leadmg 
physiologista of Great Britain, and also two from the 
United States, haa been formed to issue an appeal for 
funds to commemorate the work of those great 
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partners in physiology, Bayliss and Sterling. This 
partnership lasted for about thirty years and was 
fruitful beyond measure for physiology and ite 
applications to medicine; in addition, ıt has made 
the name of University College, London, known 
throughout the world. Their written works are 
monumenta to their industry and learning, but it is 
felt that a further memorial, in the form of & student- 
ahip in physiology, is necessary, and in this form 
would have been approved by Bayliss and Starlmg 
themselves. It is proposed, therefore, to create a 
Bayliss and Starling studentship at University College, 
open to any graduate in science or medicine, for a 
year or more of such trainmg in physiology and 
biochemistry as would fit him for research. A small 
part of the funds collected may be devoted to & 
simple memorial teblet in the entrance hall of the 
Institute of Physiology at University College. Sub- 
scriptions should be sent to Prof. Lovatt Evans, 
Institute of Physiology, University College, Gower 
Street, London, W.C.1. 


De. A. W. Hax, Director of the Royal Botanio 
Gardena, Kew, attended the annual meeting of the 
New Zealand Institute on Jan. 26 last, when he was 
elected an honorary member. In replying to the pre- 
sident's welcome, Dr. Hill thanked the Board for the 
honour conferred upon him, and remarked that he 
noticed among the roll of names of honorary members 
that of Mr. E. Meyrick, his old teacher at Marlborough 
College, who had been instrumental in directing his 
studies into the channel of nature study, and had been 
a source of much inspiration to him. He remarked 
that New Zealand possesses & remarkable flora, and 
promised that he would do his best while m the 
‘Dominion to further the idea of the establishment of 
a National Botanic Garden. In this direction he 
thought it might be advisable to have one section in 
Auckland and another in Dunedin, with a director to 
link the two together as & national institution, and thus 
to avoid any possible jealousies as had ocourred in other 
countries. In the courss of his tour of New Zealand, 
Dr. Hill climbed Aleck’s Knob, in the glacier region, 
which has not previously been explored by & botanist. 
This necessitated a climb of 4200 feet, but the array 
of alpine planta on the meadow at the top repaid 
the exertion expended in the climb. The planta there 
were in striking contrast to anything available to 
European botanista. All the flowers were pure white. 
Beside the Ourisias, Ranunculus Lyalk and Hebe 
(Veronica) maerantha, there were Lilaspsis and Caltha 
nove-s6ealandica, on which Dr. Hill is working in 
England. The aize of these plants on their native 
heath surprised Dr. Hill, especially the large Celmusias, 
and he was also much interested in the native hybrid 
planta. 


Wars tribute was paid by Dr. Hil to Dr. L. 
Cockayne, of the State Forest Service of New Zealand, 
for his work on natural plant hybrids. Dr. Cockayne 
was awarded the Mueller Medal for research work in 
New Zealand over & period of twenty-five years, at 
the meeting of the Australasian Association for the 
Advancement of Science, held at Hobart (Tasmania) 
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in January last. The Royal Society of London 
recently allotted Dr. Cockayne £100 for research work 
on hybridisation, and of the flora and vegetation of 
New Zealand. Other scientific workers who have 
lately visited New Zealand include Dr. J. P. Lotsy, 
the Dutch botanist, who toured the country in 1925. It 
will beremembered that Dr. Lotsy, at the Leeds meeting 
of the British Association last year, discussed New 
Zealand planta and their hybrids. Dr. O. Olsen, of 
Oslo, has also visited New Zealand recently, and found 
during his visit of three months a fertile field for 
botanical, geological, and ornithological study, where 
20 per cent. of the geological specimens are unknown 
to science. Yet another, Dr. G. Einar Du Rietz, of 
the University of Upsala, toured New Zealand, and 
was, by courtesy of the Government, afforded an 
opportunity of making a voyage round the islands 
(some uninhabited) south of New Zealand by the 
steamer that makes the rounds supplying hghthouses 
and replenishing depots for castaways by shipwreck. 
He expreesed the belief that the high-mountain flora 
of New Zealand is the best subject in the world for 
study, and that the country is well suited for the 
establishment of original botanical species. 


Tue concluding section of ' The Oxford English 
Dictionary " is announced for publication on April 19. 
It 185 an event of capital importance for English 
scholarship and indirectly a matter of moment to 
all the world. English 1s the richest language man 
has ever framed, and the most widely used. The 
effect of the War has been to extend its vogue, and, 
as the two great English-speaking communities—the 
British Empire and the United States—are also the 
most powerful nations, it is inevitable that the use of 
English will spread still further in future. Another 
consideration makes the publication of this work of 
special importance at the present moment. English 
is the official language of India and also ite accepted 
medium of higher education. In China, too, English 
18 much the moet familiar of European tongues. We 
may therefore look for a continued extension of some 
form of English throughout both those countries, 
which between them contem nearly half the human 
race; and, if English is to be used, it is essential 
that it retam some recognisable connexion with 
correct English as built up and spoken in the land 
of its birth. This cannot be done by means of 
English teachers, who are a diminishing quantity in 
India and still fewer in China. A standard and compre- 
hensive work is therefore of the first importance, from 
which other and smaller books may be drawn for those 
who cannot enjoy the monumental original. 


Furry guineas is a ‘long’ price, and beyond any but 
fair-sized town libraries and large schools, yet it is 
not out of proportion to what has been expended on 
the production of the work. The Oxford Press alone 
has spant £300,000, and this takes no account of the 
unpaid 4&bour on which the book was based. All 
the collectors of the original references were volunteers, 
scattered over Great Britain and elsewhere. Work 
of this sort has been going on for nearly seventy years 
since the dictionary was first thought of by the 
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Philological Society. In 1884 the Oxford University | The pamphlet, which is very beautifully illustrated, 


Press assumed the responsibility, after Sir John 
Murray had met the Delegates of the Press in 1878 
and become charged with the editorship. It : as 
much a monument of his zeel, industry, and organising 
powers as it is of the English language iteelf. Already 
supplements are beginning to appear, containing 
words, many of them dealing with science and 
technology, which have won the rights of citizenship 
since the work began. Of these supplementa, at 
least the first will be furnished gratis to purchasers of 
the whole book. 


Toe recently issued Annual Report of the British 
Research Association for the Woollen and Worsted 
Industries provides concrete evidence of the increasing 
attention which the fundamental scientific principles 
underlying the wool textile industry are receiving 
both in Great Britain and overseas. In an article 
on “Research in the Textile Industry," which 
appeared in Naturns of Nov. 19 last, attention was 
directed to the fundamental problem of the textile 
industry, namely, a complete knowledge of the 
properties of the wool fibre, and a definite measure 
of the ‘quality’ of the fibre. The importance of 
this matter, not only to Great Britain, but also to 
wool growers in the dominions overseas, has been 
recognised and, as a result, the Undgr-Secretary for 
the Colonie has approved the recommendation of 
the Empire Marketing Board that a grant should be 
made for the prosecution of research on the problems 
connected with the standardisation of raw wool. 
This research will be undertaken jointly by the 
Research Association and by the Animal Breeding 
Research Department of the University of Edinburgh 
Other important activities of the Research Association 
include the determination of standard testa for fast- 
ness of dyestuffs, particularly with a view to the 
prescription of standard tests for fastness to light, 
washing, and perspiration. An investigation into 
the determination of & suitable branding substance 
for sheep is 1n progresa, but the final resulta are not 
yet available. The Assocation is availing itself on 
a very considerable scale of the existing research 
facilities m the universities and similar mstitutions. 
A mass attack of this kind on the many problems of 
the textile industry should ensure real progress in the 
application of science to that industry. 


IN our issue of June 11, 1927, p. 864, reference was 
made to a small booklet published by Mr. E. A. 
Chapman, 69 Hayter Road, London, 8.W.2, on 
certein so-called '' Mystery Pearl Shells " which were 
in his possession. Various opinions had been ex- 
pressed as to the origin of these shells, and Prof. 
Dakin, who examined them at our request, conoluded 
that they had been cleverly cut from large pearl 
shells. In any event, however, their history (they 
came from Ireland) was left unexplained. At the 
request of Mr. Chapman another booklet Das been 
written, and has been published by hum in explanation 
of the previous one. It bears the title, "A Short 
History of & Notable Irish Family," and is by P. C. 
Gallagher (formerly of University College, Dublin). 
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suggests that the shells, which appear to have been 
heirlooms, were handed down in the O'Donnell 
family from a certam Hugh Roe O'Donnell, a brilliant 
figure, chieftain of Tirconnail and King of Donegal 
in the time of Elizabeth. We are not in a position 
to comment upon the historical details involving the 
O'Donnell family, but it is quite conceivable that 
the shells came originally from a Spanish source, as the 
booklet suggests, and that they were presented long 
years ago (poasibly by some wrecked member of & 
Spanish ship) to this Irish family. It seems curious 
that others are not known to exist, unless these were 
the only result of some capable carver’s whim. If 
they are shells of some real apecies, one would expect , 
still more to find specimens in some of the world's 
museums. The whole matter is surprieimng. 


AUTOMATIO operation of electrical equipment haa in 
several cases made it possible to dispense, at least for 
a oertain period, with human agency entirely. For 
example, lights on buoys are sometimes operated by a 
selenium cell, the flow of current through which i 
regulated by the light falling on it. When darkness 
comes the alteration 1n the resistance of the cell, and 
consequently of the current, switches on the light, and 
when daylight breaks, switches it off. Similarly, the 
action of some fire alarms depends on smoke affecting 
the amount of light falling on the cell. According to 
a recent Daily Science News Bulletin, issued by Science 
Service of Washington, a somewhat analogous auto- 
matio control was used recently to unveil a portrait 
of George Washington. All that was necessary to 
perform the operation was to telephone a certain 
signal. The apparatus used, called a televox, depends 
upon & device that only responds when a sound of & 
definite maintained frequency is made. "The televox 
is tuned to & certain note produced either by a tuning- 
fork or a whistle. When this note is sounded, the 
movable armature of an electromagnet makes a 
contact which completes a local circuit, The current 
1n this local ciromit may start a motor, turn on or off a 
light, or do any similar operation. By having several 
instruments, each with its relay, a complicated 
mechanical operation can be gone through by sending 
& series of different notes which may, if desired, be so 
chosen that they form a tune. Experiments have 
been made for many years on controlling motor-cars 
and aeroplanes by radio waves. The televox system, 
however, 18 to control by sound. 


Tae London School of Hygiene and Tropical 
Medicine has placed an order with Messrs. R. and J. 
Beok, Ltd., for more than two hundred microscopes 
for use in the new laboratories now in course of 
construction in Gower Street. The order has been 
given on the recommendation of a small committee 
which has hed the matter under consideration for 
some time, in consultation with the Department of 
Apphed Optics, National Institute for Medical 
Research. The type of microscope selected embodies 
certain features that have been evolved to meet the 
needs of the heads of departments at the School. 
The base is of rigid construction, with points of support 
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suffimently wide spread to ensure stability in any 
position. The foot is of the type now being produced 
by Messrs. Beck, combining the advantages of the 
horse-shoe or Contmental model with the so-called 
English foot. The stage is of the completely built-in 
mechanical type with travel of 1j in +1 in. the 
entire top plate of the stage forming the moving part. 
On the stage s slide-holder of new design is provided, 
as suggested by Prof. Topley, in which the slide is 
firmly held without springs. The fine adjustment is 
of the double lever pattern, operated by milled heads 
on either aide. The body is 2 in. in diameter and is 
provided with an adjustable graduated draw-tube. 
The sub-stage is actuated by rack and pinion, and all 
sub-stage appliances are carried on Akehurst slides. 
Thus the interchange of illuminating systems is both 
easy and accurate. The optical equipment is ample 
for all bacteriological requirements, and the objectives 
are to be coloured externally so as to enable them to 
be recognised at sight. Messrs. Beck have agreed 
that certain rigid teste shall be apphed to the whole 
equipment before delivery is accepted. 


Wn have received a copy of the “ Descriptive 
Account and Catalogue of the Home Office Industrial 
Museum and Exhibits,’ recently published by H.M. 
Stationery Office. In the introduction it is explained 
that the Museum, whioh is situated in Horseferry 
Road, Westminster, is intended to serve as a per- 
manent exhibition of methods, arrangements, and 
appliances for promoting the safety, health, and 
' welfare of industrial workers. The exhibition is the 
first of its kind in Great Britain, though others exist 
in Berlm, Munich, Milan, Amsterdam, and other 
cities abroad. The exhibits may be classified under 
three mam headings. The safety section contains 
actual machines, plante, and appliances as they would 
be installed in a factory. Many actual protective 
devices are shown, but & wider range is exhibited by 
the aid of modela and photographs. In the health 
section the exhibits include photographs illustrating 
the prevention of various industrial diseases (lead 
poisoning, silicosis, dermatitis, eto.), charta indicating 
the maidence of such diseases, ‘ cautionary notices’ 
as issued by the Home Office, eto. Two sections 
are devoted specially to ventilation and lighting— 
the latter including an excellent series of cabinets 
illustrating fundamental prinorplee. The welfare 
section contains rooms fitted up to serve as ambulance 
rooms, rest rooms, and canteens, and first-aid equip- 
ment, protective clothing, eto., are shown. The 
catalogue contains a detailed account of all exhibita, 
with illustrations. Various sections, such as machine 
tools, drilling and milling machines, and machinery 
used in the textile and printing industries, in bake- 
houses, eto., are dealt with in turn. Finally, reference 
may be made to the nature of the building, which in 
iteelf serves ag a useful exhibit, special attention 
having been devoted to the ventilation, lighting, and 
other essentials to health and safety. 


Tus Easter conference of the Society for Experi- 
mental Biology took place at Oxford on Mar. 23 and 
24. By kind mvitation of Prof. E. 8. Goodrich and 
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Prof. A. G. Tansley, meetings were held in the Zoo- 
logical and Botanical Laboratories. At the first 
session, among many interesting papers, Mr. G. R. 
de Beer gave an account of his experiments on the 
development of the nervous system in Anura, and a 
paper by Dr. T. A. Stephenson on the nature of 
‘ physiological’ species was followed by a lively 
discusaion. Discussions of considerable interest also 
took place during the second session, particularly 
after a paper by Mr. P. A. Buxton on the physical 
factors which determmed the behaviour of the moe- 
quito. In a paper by Captain G. C. O. Damant on 
the secretion of gases in the bladders of seaweeds, the 
remarkable fact appeared that nitrogen as well as 
oxygen was secreted into the bladders under a con- 
siderable preesure. The last semeion was occupied 
chiefly with discussions of the nature of oxidatioh in 
living cells and carbohydrate metaboliam in various 
groups of the animal kingdom. The chairman, Dr. 
D. Kenin, gave an account of the polyphenol oxidase 
and cytochrome system in cells. 

A UsEFUL pamphlet on “Ratsa and how to kill them ” 
has been compiled by Mr. A. Moore Hogarth (London: 
John Bale, Sons and Danieleson, Ltd., 6d. net). It 
reprints the Rats and Mice (Destruction) Aot of 1919, 
and gives full instructions for trapping, poisoning, 
fumigating, or otherwise destroying rate. -These in- 
structions are practical and ought to inorease the 
effectiveness of the anti-rat campaign. But it can 
scarcely be said that all the author's suggestions are 
practical: he advocates that rat-catehers should be 
taught, amongst much else, elementary pathology ; 
that zoological laboratories in the universities should 
devote part of their time to the economics of the 
rat; and that elementary school children should be 
instructed in rat life-history and the “ toxicity of the 
various raticides in common use." He speaks of 
the barn owl as if it-were the only retter of ita kmd, 
of the pine-marten as if he did not know that it 
was almost extinct, and of the ferret aa if it were & 
wild creature. With more reason he advocates an 
international codification of rat laws, & synchronised 
rat campaign in Britain twice a year, and local 
bye-laws to encourage rat-proofing. He states that 
the cost of feeding British rata per annum would 
pay for 1,864,285,290 bottles of Bass—a lees offer in 
kind should attract a record army of Pied Pipers. 


Sm Jonn Russert, Director of the Rothamsted 
Experimental Station, has been elected an honorary 
member of the New Zealand Institute. 


Pror. G. Enuior Sura will deliver the Huxley 
Memorial Lecture at the Royal College of Science, 
South Kensington, on Friday, May 4.. His subject 
will be “ Conversion in Science." 

IT 1s announced in Sotence that the Charles P. Daly 
Gold Medal of the American Geographical Society of 
New Y6rk bas been presented to Prof. Alois Musil, 
of the Charles’ University, Prague, for his explora- 
tions in northern Arabia and Mesopotamia and his 
historical researches relating to this part of the 
world. 
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Dra. E. F. AnmasrRONG, managing director of the 
British Dyestuffs Corporation, Ltd.; Dr. J. B. McEwen, 
Principal of the Royal Academy of Music; and Prof. 
R. W. Seton-Watson, Masaryk profesor of Central 
European history in the Unrversity of London, have 
been elected members of the Athensum, under the 
provisions of Rule IT. of the Club, which empowers the 
annual election by the Committee of a certain number 
of persons “of distinguished emmence in science, 
literature, the arts, or for public service.” 


In April of last year the eighth annual meeting of 
the American Geophysical Union was held, like ite 
predecessors, at Washington. The transactions of the 
Union at this meeting have been issued as a Bulletin 
of the National Research Council (No. 61, pp. 295). 
The Union met usually in six sections, but one 
resolution passed in general assembly may be noted : 
sinoe it appears that, in future, reports of much of 
the seismological work done m Japan will be pub- 
lished in Japanese only, the National Research Council 
was requested to provide (1) for the translation into 
English of such reporte as are selected for the purpose 
by the American Geophysical Union, and (2) that 
mimeograephed copies of the translations be dis- 
tributed under suitable financial arrangements. The 
reporta and papers dealt with m the sectional meetings 
include many of great interest. Three general 
symposia were held, one on climatic control, another 


on the sun's ultra-violet hght and the ozone content 
of the earth’s atmosphere, and a third on correlations 
of varous radio phenomena with solar and terrestrial 
magnetic and electric activities. 


APPLICATIONS are invited for the following appoimt- 
menta, on or before the dates mentioned :—AÀ secretary 
of University College Hospital Medical School—The 
Dean. Univermty College Hospital Medical School, 
Unrveraity Street, W.C.1 (April 18) A technical 
officer at the Royal Aircraft Establishment, South 
Farnborough, to assist in design and experimental 
development work in connexion with aerial beacons 
and aerodrome illumination generally—A.271, The 
Chief Superintendent, Royal Aircraft Establishment, 
South Farnborough, Hants (Apri 21). A professor of 
mechanical engineering in the Engineering College of 
the Benares Hindu University—Box P4860, 83 Nor- 
folk Street, Strand, W.C.2 (Apri 80). An assistant 
lecturer in physics at the University College of the 
South-West of England, Exeter—The Registrar. A 
mathematical master, able to teach elementary 
physics and chemistry, at the Prince of Wales’ Royal 
Indian Military College, Dehra Dun, U.P., India— 
The Secretary, Military Department, India Office, 
8.W.1. A junior assistant chemist under the Director- 
ate of Explosives Research of the Research Depart- 
ment, Woolwich—The Chief Superintendent, Re- 
search Department, Woolwich, S.E.18. 


Our Astronomical Column. 


BBARGH FOR A PLANET OUTSIDE NEPTUNE.—Ever 
Binoe the disoovery of Neptune by the perturbations 
that it produced on Uranus, attempts have been made 
to extend the method to still more remote regions. 
Prof. W. H. Pickermg is one of those who have 
attacked this problem; in his research he examined 
the observations of Saturn, Uranus, and Neptune, 
and noted discordances between prediction and 
observation. His latest paper on the subject is in 
P Astronomy for He notes that if 

and Le Verrier had used Saturn as well as 
Uranus in their caloulations, they would have had 
material for making a better estumate of the distance 
and period of the perturbing planet; the reason 
being that conjunctions of the unknown planet with 
Saturn oco every 36 years, so that the E ea a 
covered several conjunctions. 

Prof. Pickeri es the shape that the curve of 
residuals should follow about the time of conjunction 
of each planet with an external perturbing one. He 
finds some evidence of conjunction of the unknown 
with Neptune about 1806, with Uranus about 1841, 
with Saturn about 1850, 1885, 1917. He finally 
assigns to the unknown the same period as Neptune, 
164-8 years, but a more eccentric orbit. He makes 
D Er peseage about the pe 1891, in longitude 
72°. The present position of the planet is given as 
R.A. 8h. 51m., N. Decl. 164° ; masa about half that 
of the earth, magnitude 12. When in opposition it 
would retrograde at the rate of 4” or 5' per hour, 
sufficient to show a short trail on photographio 
plates. Whether the planet is there or not, the 
investigation seems sufficiently mgenious to be 
worthy of notice. 


BrEROrROBOOPIO PARALLAXES OF 125 B-TYPE STARS. 
—Mr. D. L. Edwards has been engaged for some 
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years in deducing spectroscopic parallaxes of B- 
stars at the Norman Lockyer Observatory. on. 
Not. R.A.S. for January contain his fifth papar on 
the subject. The research is much more difficult 
than in the case of stars of late type. Two methods 
are employed: (1) ae tae measures of the 
intensities of certain m and helium linea by 
means of & wedge ; (2) ification based on tral 
type and lne character. e E N 
determined were observed in order to cheok 
the curves used for converting measures into absolute 
magnitudes. The vudea of the stars in thib 
paper range from 0:6 (Achernar) to 6-9. The absolute 
magnitudes range from - 3-4 (a Camelopardalis) to 
+ 0-1 (7 Cassiopeia). The largest parallaxes are Regulus 
0-060" and Achernar 0-040". 


Mrisi«ux or e Auntaa.—This star, of "al 
Föp, the light of which vanes between 8:8 and 
4-1, 18 now approaching minimum, which is predicted 
to last about 700 days. It is an appropriate time for 
ubhshing an elaborate study of ita , which 
Mim ia H. Payne does in Harvard Bullen 8656, 
basing it on five plates, rangmg in date from 1890 
until 1927; last year’s plate was standardised by 
comparison with the h gen linea in the spectrum 
to calibrate the other four. 
A list is given of the wave-length, origin, and intensity 
of about 170 lines. Certain iron lines are found to 
be suitable for the determination of absolute mag- 
nitude. The following absolute magnitudes of sters 
of this are given: Procyon 3-1, a Persei — 1-3, 
b Velorum - 2:5, « Scorpu - 2-8, «A -40. This 
last star is therefore & supergiant at a distance of more 
than six hundred light-years. Miss Payne notes that 
search should be made during minimum for poasible 
spectral changes. 
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Research Items. 


DUALISM IN AÁFRICAN RELIGIONBS.—In Ancient | these bul 


Egypt, pt. 4, 1927, Mr. G. W. B. Huntingford contn- 
butes some further notes on the dualism which can 
be observed in the various forms of African religions. 
In the Nilo-Hamitic group the good and evil are 
manifestations of the elements. The Galla, in addition 
to their god Wak, believe that there are two kinds of 
sunshine, adu the white, which destroys, and bifiu 
(from bifts, colour), the good, which gives life. Adu is 
from the same stem as adı, a fabulous being white 
in oolour, apparently a kind of “Kurovws. The black 
and red of the Masa: are the heavens in fine 
weather and in storm, or rather in dry and wet 
weather. The Nand: do not disti the good 
; and bad thunder by colour. The Hottentot beliefs 
are contrasted. According to Kolben, they have 
two good deities and one bad, the '' God of all Gods,” 
the moon, and the ‘‘ Father of all Mischief.” The 
Galla, Masai, and Nandi pairs of gods are additional to 
their supreme god and do not come within ther 
ceremonial system. The beliefs in good and evil 
forces in opposition may be divided into three 
groups: (1) ere the forces are the elementa and 
subordinate to the chief deity, as among Galla, Masai, 
and Nandi; (2) where the forces are spirita, as among 
the Baganda, Azande, and Lugwari; and (3) where 
the worship is that of & trinity, the third member of 
which is evil, as among the Hottentota. It would 
appear, therefore, that dualiam in East Africa is not 
limited to tribes of Hamitic speech as has been thought. 
The fact that the same colours appear as attributes 
of good and evil in other parts of Africa is perhaps a 
coincidence ; ough the opposition of red and black 
which appears on the Gold is mngular. Among 
the Galla the unlucky colour 18 white. 


Tum Carr Tracks or Matta.—Following closely 
on Miss Murray's communication to an e 
NaTUnE, Feb. 25, p. 297), Prof. Zammit has published 
in Antiquity for a study of the cart-tracks of 
Malta, illustrated by a number of excellent air photo- 
graphe, His conclusions as to the origin, purpose, and 

te of these rute or deep grooves on the limestone, 
which are of such frequent occurrence m the island, 
are the result of a long and exhaustive examination. 
There can be little doubt that they were made by a 
wheeled vehicle—strong, heavy carts with wooden 
wheels without metal tyres. sharp curves pre- 
olude the idea of a al with runners. They are 


triangular in section, and can eaamly be distinguished 
from the grooves, reo m section, made by the 
modern metal-tyred eel. Further, it must be 


concluded that human power was used for traction, as 
the ancient ways show no sign of being cut up in the 
way in which modern tracks have been cut up by the 
hooves of animals. It is also probable that the tracks 
were started by human labour and deepened later by 
use. There are definite signs that they were first 
carefully laid. In only one case does a pair of tracks 
appear to enter the sea, namely, at the Bay of St. 

rge at Birzebuggia, whore they probably appear 
on the other aide of the bay now oovered with silt and 
field soil. There is nothing to suggest the existence of 
those tracks when the island was connected with the 
continent, quite independently of the fact that the 
islands could not have been inhabrted by an industrial 
population at the end of the Ice . Nor are they 
80 late aa the Roman occupation. er, they are 
earher than the rock-cut tombs of the Phomnician 
occupation, one of which cute right across one of the 
cart tracks. As they do not near the megalithic 
monuments they were not ay for carting stone for 
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. They were used by the energetic 
neolithic population for carting earth for their terrace 
cultavation made necessary by the bare character of 
the high lands and for carrying water to the ships of a 
busy maritime traffic in harbours near which were no 
Springs. 

PREPARATIONS OF VITAMINB A AND D.—We have 
received from Messrs. The British D: Houses Ltd., 
London, N.1, samples of their “ ioatoleum "' 
capsules. The oil in these gelatin capsules contams 
vitamins A and D: the latter ia manufactured b 
irradiation of ergosterol, and together with a vitamin 
concentrate ıs supplied in solution in a tasteless 
vegetable oul. No cod-liver oil is used in the prepara- 
tion of this product. The vitamm A and D content 
18 standardised by anımal feedmg teste and is twenty 
times that of the font ood-liver oul: and n sala bed of 
vitamin A, the physiological assays are choc ya 
chemical test. emag may be used ın all 
conditions in which cod-liver ol has hitherto been 
administered. It is supphed in capeules, in boxes of 
50, and also in solution, m bottles containing half a 
fluid ounce. ` 


THe NarUBAL Hisrory or rHE HaxE.—1n Mon. 
Agric. Fish., Fishery Invest., Ser. 2, vol. 10, No. 2, 
1927, Mr. C. F. Hickling givee an account of the food 
and feeding of the hake, and of the periodic changes 
ın the hake fishery. This paper is of especial interest, 
as it is based on observations made and experience 
gained during fourteen months of sea-time on com- 
mercial trawlers, and is illustrated to a considerable 
extent by statistical data supplied by the Ministry’s 
Statistical Section. From a study of the weekly 
dci Tanding of hako at ift during the years 
1922-26, 1t ap that from the fifth to the ninth 
full moons of arenis ear there is a regular fluctuation in 
the landings, uh that, more flah is landed at full 
moon than at new moon. Mr. Hickling suggests that 
this is the result of a monthly period of activity in the 
reproductive o of the fish. There is also a daily 
change in the abundance of hake on the sea-bottom. 


Long e ience has taught skip that there 18 80 
little Hales on the sea-bottom the hours of 
darkness that 1b 18 rarely worth while to trawl at 


night, ey, when the hours of darkness are long, 
88 in winter. is apparent nightly migration verti- 
cally from the sea bottom is balisvell by the author to 
be due to & ' aleep rhythm’ in the , which is in- 
active by day but active by night. In support of 
this theory, ıb ia pointed out that (a) 15 can be shown 
that the hake feeds at night, but apperently not » 
during the day, and (b) the surface methods of 
catching hake, which are most successful at night, 
depend upon the hake seizing a hook or becoming 
entangled in stationary trammel-nete, whereas the 
method of catching hake on the bottom, which is most 
successful by day, depends upon the hake being swept 
along perar into a trawl which may be e 
very slowly relatively to the hake’s own presum 
speed of locomotion. 

Lasonas on Fisuzs.—Mr. David H. Thompson 


“ An Epidemic of Leeches on Fishes in Rock River," 
tate of Illinois Department of istration and 
Education. Division of the Natural History Survey. 


Bulletin,.vol. 17, art. 3, 1927) describes an epidemic 
of leeches in the fish Icttobus oyprinella, the co-called 
‘red-mouth buffalo.’ In the winter of 1925-26 
almost every fish of this species in Rock River, near 
Rockford, Illinois, was infested by the leech Ptsctola 
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pitata Verrill, from one to fifty on each fish. This 
eech was rare, and for two years of continuous work 


on the river during the handling of fish, had not been 
seen. It ap ite suddenly in February when 
the river was co with ice, continued through- 
out March until the temperature was a few degrees 
above freezing-point over & stretch of twenty miles. 
By the end of April none was to be seen. The leeches 
were so ntimerous that the bottom of the boat in which 
had been & few hundred pounds of fishes was almost 
completely covered with them. The next winter at 
the same time, although several fishes were infested, 
the numbers were not nearly so bt ag to cause an 
epidemic. After the leeches had left their hosta they 





were found among water plants, where they apparently : 


leave their egg cocoons. The young leeches a 
themselves to the fishes, at first feeding on mucus, 
later on blood, and grow to maturity very quiokly in 
the cold winter onthe. The leech is said not to harm 
ite host, but in this case they were certainly harmful, as 
is shown by the large left on the fishes ın the 
Places of attachment, and also by the fact that the 

with many leeches were so thin that they were 
quite unfit for food. This is the first time that this 
leech has in sufficient quantities to affect the 
market, no reason can be brought forward for ita 
presence in such enormous numbers. 


Stance AND CAMBIAL AOTIVITY IN THE WooDpy 
Twia.—Swarbrick has recently directed- attention to 
the complexity of the problems associated with the 
appearance and disap ce of starch in the woody 
twig (Journal of P and Hortioultural Science, 
6, 296-812; 1928). Curtis has previously drawn 
conclusions as to the necessity of phloem for trans- 
location from the retention of the starch in & region of 
the stem isolated between two rings made down to the 
cambium (American Journal of Botany, 7, 101-124; 
1920). Swarbrick now shows that the retention of 
this starch depends upon the absence of buds in the 
region lying between the rings and is associated with 
the absence of cambial activity under these conditions. 
If buds are present, then cambial activity is initiated 
in this region and the starch quickly disappears. 
Experience with disbudded twigs, upon which an 
occasional adventitious bud regenerates, shows that, 
whilst & limited amount of cambial ivity and 
mie formation is found below this bud and nowhere 
else on the twig, starch hydrolysi ins below this 
bud and then continues throughout the tissues of 
the twig below this bud. In this case starch dis- 
&ppearanoe seems rather dependent upon cambial 
activity than the latter n the food reserves, and 
both seem to be oo with the initiation of bud 
development. s 


conversion of wood to ue brought about an even 
i Australia, however, the 
ped slowly, for owing to the 


absence of suitable indigenous nearly all 
the pulp has had to be imported. imenta have 
been carried out (Ausrakan Journal the Council 


for Scientific and Industrial Research, vol. 1) with the 
view of utilising indigenous eucal etc., in order 
to esteblish the ind on an in pendent footing. 
It has been found that by employing oertain iti- 
cations of the soda process a pulp suitable for the 
important type of pa classed as ‘book and fine 
printings’ can be uoed from the eucalypte. The 
quick-growing candlenut Aleurites moluccana is also 
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pronimina, but since the pulp is bleached with some 

ifficulty, it is recommended for use in the manu- 

facture of brown paper. There seems little prospect 

of being able to utilise the indigenous grasses or 

sedges. With regard to other methods of pulping, the 

sulphate proceas has hitherto bean consid un- 

economic m Australia, but it is of great importance 

in-the production of strong rete) pulp. ratory 

and trials, however, have shown that it can be 

Bui used with exotic conifers such as Pinus 

insignis, the results comparing favourably with the 

pulp from spruce or firs, for which the climate is 

unsuitable. The lity of producing a long- 

fibred sulphite pulp is still under investigation. It is 

Fioped that in this case aleo Pinus tiis ‘ill prove 

suitable, or that the proooas can be Bo modified aa to| 
allow of its use, in the event of which the paper; 
industry in Australia would be almost self-contamed.: 
Further, trials are in progress regarding the manu-: 
facture of newsprint from short-fibred eucalypta 

instead of from the lo fibred spruce and fir. 

Under special grinding conditions, immature eucalypta 

have yielded very promising resulta on a laboratory 

scale, a paper stronger than the standard newsprint 

being obtained. 


AnRorro Jom iw 1927.— The Annual Report by the 
Danish Meteorological Office on the state of the ice in 
Arctic Seas in 1927 has recently been publiahed. In 
the Barente Sea the most noteworthy features were 
the congestion of ice off the entrance to the White Sea 
from March until May, and the open sea up to Frans 
Josef Land in Be . The weet coast of Novaya 

was clear in July, and the Kara See was almost 
clear in August and quite clear.in September. Around 
Spitsbergen there was much lees ice usual, except 
in October and November, when a broad belt of pack 
lay off the west coast. Bear Island, however, was not 
clear of ice from the autumn of 1926 until the end of 
May. On the east coast of Greenland the belt of ice 
seems, on the whole, to have been wider than usual, 
but the coasta of Iceland were free throughout the 
year. In Davis Strait there was lees ice than usual, 
and on the Newfoundland Banks the ice season was 
short and had ended entirely by August. In Baffin 
Bay and the channels of the Canadian Arctic Archi- 
, ice was scarcer than in most Davis 
trait was almost olear in July, but 
was not approachable until August. The report is 
furnished with the usual ice distribution charte for 
the spring and summer months. 


TEn TASMANIAN Taxrrras.—Sir David, 
Dr. H. 8. Summers, and Mr. G. A. Ampt have made 
a very valuable study of the le variety of 


tektite known as Darwin Glass (Proo. Roy. Soo. 
Victoria, vol. 89, pp. 167-190; 1927). The mode of 
occurrence in what are probably outwash gravels 
from a Pleistocene ice sheet that a ‘ hail- 
storm’ of small meteorites fell on the ice, which 
transported the. fragments to the i It is 
shown that the schonite of Sweden, the moldavites 
of Moldau, the billitonites of Banca, Billiton, and 
Borneo, the australites of Australia, and the Darwin 
glas of Tasmania, all occur close to a single great 
circle. By means of variation diagrams, the genetic 


relatio between the various tektites is oon- 
vincingly brought out, and & comparison of the 
hs with those for the common acid i us rocks 


Indicates that the latter are quite distmct in oom- 
position. Two fresh of Darwin are 
recorded; they show 86-87 per cant. of BiO,. Such 
wisis sina Sap RaT me E ape Rear gaat a 
australite, but is approached by some of the molda- 
vites. Various hypotheses of the origin: of tektites 
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—artificial, voloanic, fulguritic, dust fusion by 
ightning, etc.—are discussed, and by & process of 
elimmation the oonclumon is reached that the mysteri- 
ous fragmenta are of meteoritio origin. 





copper country, Michigan, by W. J. Rooney, in which 
interesting details are given of the survey, which 
proved very successful in locatmg bodies poles (sid 
ore, as tested in cases where direct date obtai b 
boring were PH ir The oe ar whi * 
magnetic methods of prospecting for undergroun 
discontinuities are likel Tko be of service are discussed. 
The journal contains many reporta, reviews, and 
short articles, one of the latter bei on atic 
observations made m Spitsbergen in 1927 by a 
Cambridge expedition, while others deal with ques- 
tions of computation. In an article by D. Stenquist 
on the diurnal variation of the no earth-current 
in southern Sweden, attention is directed to the fact 
that in his memoir “ e des courante telluriques,” 
1925 (see also Natur, Feb. 18, p. 242), the values 
given on pp. 21-23 of that paper are ten times too 
great. 


DEVELOPMENT or NATURAL Gas.—On Mar. 18, 
Col. 8. J. M. Auld discussed before the Institution 
of Petroleum Technologists some of the more oom- 
-plex problems i natural gas loitetion. 
Panilities for utilising the gas uoed either simul- 
taneously with oil at the well- or afterwards by 
evolution by reduced preeeure, vary to some extent 
with the environment of the fleld, e.g. climatic oon- 
ditions, and in many limestone flelds, such as parte of 
Texas, Mexico, and rte the mae x complicated. 
by the ce of h ide, sometimes 
exceeding FG per cent, ans. E the author dealt 
with a type of gas-oil separator designed for high 
gas-oil ratios, most proprietary types being more 
suited to conditions of low gas-oil ratios. The 
measurement of. quantity of gas released was next 
considered, various standard equations coming up for 
critical analysis and comment. y important 
is the duration'of gas production and, as pointed out. 
&ocurate estimates of reserves are always problems 
of great difficulty; much depends on the gas-oil 
system involved, and on the degree to which oalcula- 
tions based on gas laws-are applicable in ioular 
cases. An interesting section of the paper dealt with 
the use of highly sulphurous gas as a fuel which, 
contrary to expectation, results in no serious trouble 
with modern boilers equipped with efficient methods of 
firing. It was also shown by experimental date that 
the active charcoal recovery process is inapplicable to 

urong ; in view of recent interest abroad 
in the possibl use of solid adsorbents for gas extraction 
and line gas aan, fon such extracted gas, this 
ERAN SAA is not without significance. The author 
also discussed many of the conditions affecting the 
oil absorption process for line extraction, and 
urged the importance of efficient operation depending 
on knowledge and application of the gas laws. 


MurmoROLOGICAL InstRuMaNTSs.—The latest instru- 
mental catalogue (No. 548) of Meærs. C. F. Casella 
and Co., Ltd., gives particulars of a wide range of 
meteorological instrumenta. We notice that the 
various types of cup anemómeter do not include any 
with three instead of four cups, nor is there a cup 
instrument designed to give direct readings of velocity 
instead of the number of miles of air that have passed 
the instrument since its erection. The advantages of 
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having only three cups have been proved experi- 
men by J. Patterson of the University of Toronto, 
who ablakod his results about two years ago (Trans. 
R. Soo. Canada, Third: Series, vol. 20, Sec. 3; 1926), 
and the Meteorological Magazine for September last 
contains a photograph of such an anemometer adapted 
for direct reading by the moorporation of a Stewart 
magnetic speedometer. It is to be hoped that an 





-instrument of this kind will appear in the next cate- 


logue. Accurate thermom continues to be an 
expensive matter. It is, however, possible to 
purchase an outfit of thermometers—maximum, 
minimum, ' wet and dry ’—with a rain gauge, and with 
& screen that should give good Penis if properly 
mounted, for £7. This outfit is designed for schools. 
A very handy et set, with maximum and 
minimum, as ori y designed for Dr. Livingstone, 
costs £2 10e., and should continue to be in demand 
&mong explorers and mountaineers. 


icut SYNTHESIS or Nioormsm.— he synthesis of 
an oid generally involves the closing of a 
system containing a nitrogen atom. Tn the classi 
syntheeis of nicotine, the molecule of which consists 
of & pyridine ring and &n N-methylpyrrolidine ring 
lin kod together in the 8-position to the former and the 
a to the latter, Pictet emplo 
means to obtain the secon 
the desired manner to the pyridme . The new 
and simple synthesis described in the Fe issue 
of the Borichie (vol, 01, p. 827) by E. Spath and H. 
Bretschneider, of the University of Vienne, is therefore 
very welcome. Prof. Sp&th employs the novel method 
of starting with both nitrogen rmg systems alread. 
formed, in the shape of ethyl nicotinate and N-methyl- 
pyrrolidone. These compounds are condensed to- 

er under the influence of sodium ethoxide, and a 

ne is obtained in which the two ring systems are 
8e ted by the carbon atom of the ketone group. 

ee ee ee i- 

done ring, and by treatment of the com ith 
hydrochloric acid this few is remo as carbon 
dioxide. This opens ring, which is, however, 
ocon apan by converting the first —-CO— group into 
"es (OH)- 


comparatively violent 
ring system attached in 


and thence into —CHI-, for removal of 
iodide now draws the bridge carbon stom 
into the N-methylpyrrolidme rmg to replace the 
carbon atom which had been lost, and (racemic) 
nicotine is at once obtained. The yields im the 
ary are good; ed a initial condensation 

ing 70 cent., that of ing opening 87-5 
oent., and that of the sanp fing closure to Vive 
nicotine 31 per cent. 

Rórs or Coppma BunPHATB IN THE DEACON 
Procmss.—The work of Hensgen and others has 
shown that many metal sulphates are decomposed 
by dry mu terrai gas with the formation of 

orides and tion of sulphuric acid. If this is 
the case, it would appear thet when the Deacon 
process is started with copper sulphate as a catalyst, 
the mechanism is the same as when copper chloride 
is used. Experimenta to test this view have been 
made by R. A. Beebe and D. B. Summers and are 
described in the January issue of the Journal of the 
American Chemical Society. Hydrogen chloride, both 
in the pure state and mixed with o idee er 
over pure anhydrous copper sulphate heated to 450° C. 
(the temperature used m the Deacon process) and 
the liberated sulphuric acid determined. In each 
case the sulphate was compl: decom: after 
several hours, and copper chloride, Cu! or oxy- 
chloride, CuO . CuCl, remained. The use of copper 

initially in place of cupric chloride does not, 
therefore, seam to complicate the mechanism of the 
Deacon process. 
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Injury by Fire and Bark-beetle Attack. 


ABOUT a quarter of a cen has elapsed since 
bark-beetle infestations following fires in ooni- 
fuot foresta came under cce a out- 
side European countries. e ideas and opinions 
then based admittedly on investieations 
which still had to stand the test of future cor- 
roboration, were at first treated with more or less 
o scorn by the profeasional forester both in the 
nited States and in India, the two countries where 
attention was first paid to the matter. In the former 
Sun the commercial lumberer also regarded the 
acientifio worker as & faddist. Of recent years, 
opinions have undergone & drastic e in both 
countries, and the present position and opinions held 
on this important rs are due to the patient work 
of the entomologist. India, owing to the difference 
in climate in the plains, the matter 1s not confined to 
the coniferous foresta of the mountainous ions, but 
has to be considered in ite relation to the foresta of 
broad-leaved deciduous species. The problem here, 
however, save perhaps in the native States, has not 
been camplicated during the period alluded to above 
by the operations of the lumberer and his felling 
methods us the forest. " M 
Recen two small but i rtant monograp 
have been issued in the Unite! Btatos. The first, 
entitled '' imi Studies on the Relation of Fire 
Injury to Bark-Beetle Attack in Western Yellow 
Pine (Pinus )”? by Mee&rs. J. M. Miller and 
J. E. Patterson (Journal of dgri Research, 
Washington, il 1927), and the second, “The 
Relation of Highway Slash to Infestations by the 
Western Pine Beetle in Standing Timber,” by J. E. 
BS ager Dan a oes. EDGE wi is gue of 
latter & closer connexion wi o 
infesting” from slash in the nei uring i 
forest than with previous damage by fire. 
The literature available on the effect of fire in the 
ine forests of the Pacific slope region is considerable. 
ne phase, the effect of - beetle infestations 
followmg the fires, has previously received scant 
treatment. It has been generally recognised that 
there is & direct relation between fire injury and later 
insect damage on burned-over arees. "Two typan of 
loas are involved—destruction of the le 
value of fire-killed trees by wood-boring insects, and 
the actual killing by bark beetles of trees that sur- 
vived the fire. Such follows as & result of 
the sporadic local morease of bark-beetle population 
' within the fire area, which can be explained only by 
the assumption that numbers of beetles fly into the 
area from the surrounding forest. The authors 
hazard the following hypothesis: ‘‘ Because of fire 
injury certain trees become i attractive to 
the beetles. The physiological basis of this attraction 
is but y understood. The odour of fire- 
e and cambium may be an attractive 
infiuence, or the insects themselves may possess an 
instinctive ability to select those trees imm which sap 
resistance has been weakened by fire injury, but 
whatever the influence, it is evidently a very strong 


one of de ining the behaviour of Dendroctonus 
b " The exp ion would seem to rather lie 
in the ing instinct possessed by the bark beetles, 


and oáe may add to these many species of the longi- 
corns and buprestids, which leads them to choose oub 
trees the vitality of which for whatever is 
impaired for the time being. For e these 
groups of beetles exhibit the same instinct in infesting 
wind-blown ór gnow-broken treea. The heavy wind- 
falls which occurred near Gerardmer in the Voages in 
the late autumn of 1908, to quote but one European 
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le, were followed by a heavy concentration of 
bark beetles on the wind blow trees the following 
year. Bo serious was this attack that a considerable 
area of forest had to be felled before it was stamped 
out. : 

_ The various aspects of the inter-relation of fire and 
insect damage raise many questions that are pertinent 
to the protection of pine foreste. The authors set 
themselves the followmg questions: What type, and 
what degree of fire injury make trees attractive to 
bark- beetles ! Are such trees capable of recovery 
if not attacked by msecta? Do bark beetles ‘ breed 
up’ in fire areas, increaamg their numbers to an 
epidemic status, and then become ive in 
uninjured trees in and around burned areas? As 
they correctly state, the answers to these questions, 
of extrame importance to the forester, oan only be 
obtained by & careful study on the ground. 

The aceite by Messrs. Miller and Patterson 
is & most valuable piece of work and merita the careful 
study by all interested in this matter. Briefly, the 
authors’ conclusions are as follows: Forest fires of 
sufficient severity to scorch the bark and foliage of 
yellow pine trees produce types of injury which make 
certain trees especially attractive to the Western pine 
beetle. Many trees which have been only moderately 
injured by the fire and are ey, capable of 
reoovermg, are attacked and by the beetles 
after a fire of this character. The attraction of fire- 
injured trees often causes a concentration of beetles 
within a burned area which lasts for one or two 
seasons following the fire. This attraction may ex- 
tend for a distance of two or three miles from the 
burn. The concentration of bark-beetle attacks in 
fire-injured trees within a burned area does not develop. 
into an epidemic condition. The loss from bark- 
beetle attacks in trees not injured by the fire either 
withm the area of the burn or in the surrounding 
forest is not materially increased as a result of this 
concentration. Trees which have been defohated by 
the fire are not favourable breeding places for the 
beetles, the resultant mortality amongst the latter, 
owing to the abnormally moist condition of the inner 
bark, being high. Finally, the authors’ studies show 
that fires can be of but little benefit in reduoihg beetle 
logses through killmg the beetles unless the are 
sufficiently severe to kill the trees., add, in 
conclusion, “bark beetles supplement’ increase 
mare gre ang by forest fires, while fires have 

e uence in permanen increasing the 
losses caused by bark beetles." id $ 

The second brochure here under review, by Mr. 
Patterson alone, deals with the inter-relation of slash 
(lop and top, èto., of trees) and insecta, especially 
bark beetles and borers. In the United States three 
types of slash are i and the definition 18 not 
without its value in Great Britam, namely, logging 
slash, the waste left in bulk on the ground after lo ; 
Ime slash resultmg from clearing roads, power li 
and telephone lines (occurring m narrow strips); and 
wind-blown slash, 4.6. wind-blown or snow-broken 
trees left unremoved. Both foresters and lumbermen 
have oome to reoognise, for the matter has been 
widely discuseed, that if only to minimise the danger 
of fires origmatmg in the slash and spreadmg into 
valuable standing forest, ita di is advisable. 
The problem is further complica by insect infesta- 
tion, the material being in the condition most 
suited to the beetles for oviposition. 

The study undertaken by Mr. Patterson was to 
determine definitely whether the insect infestation of 
the slash threatened the value of adjacent standing 
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timber, the species investigated being 1n line slash of 
the Western yellow pine m Southern Oregon. The 
followmg are the conclusions arrived at. The lme 
alash of this species ia very attractive to the bark 
beetle (Dendroctonus bremioornis). The attack in the 
slash is not so heavy as in mature standing tmnber. 
The broods developing in slash are characterised by 
abnormal mortality (04 per cent. increase of beetles 
as compared with 185 cent. in adjacent standmg 
tuober). Bark beetles from the surrounding standing 
tamber are attracted to the slash at the time of attack, 
and & temporary concentration of mfestation occurs 
in ite immediate vicinity. Normal distribution of 


Fisheries and 


THE twentieth mee of the Conseil Permanent 

International pour l'Exploration de la Mer took 
place in May 1927 at Stockholm. The report! 
marks the twenty-fifth anniversary of the fo tion 
of the Council, which, mainly through the efforte of 
Sir John Murray, Prof. Cleve, Dr. Otto Petterson, 
and Dr. Fridtjof Nansen, owed its existance to the 
initiative of the late King Oscar II. of Sweden, who 
summoned in 1889 at Stockholm the first of the two 
conferences ean UP to the foundation of the 
Council in 1902. e programme of international 
exploration had for ita object the study of the hydro- 
graph and biology of the North Atlantic, North Sea, 
an tio, including statistical and industrial prob- 
lems. With the recent molusion of Italy, the Medi- 
terransan 18 now added and fifteen countries are 
involved. 

During the twenty-five years ın which the Counoil 
has been in existence much work has been done, but 
most of the problems are so large that they need 
many years to show any results. Even now, how- 
ever, in the infancy of the researches, definite resulta 
and promises of important results are seen. Direct 


research on fishes ed gener ed ene but also 
others indirectly related), wi ioular reference to 
their life histories, migrations, ttuctuations, food, and 
environment, come first, and side by side the hydro- 
phy and plankton work with bottom sampling. 

t the same time statistical investigations, compari- 
sons of various nete and methods of fishing, as well 
as research into the over-fishing of certain areas, are 
in p whilst the work on the whale fisheries is 
planned to fit in with that of the Discovery Expedition. 
The hydrographers, continually active in all the 
countries concerned, maintain regular observations 
on temperatures and salinities, with ial studies 
of currents and ice conditions. P n work in 
connexion with hydrography and its relation to fish 
food is undertaken in most of the countries, bottom 
sampling chiefly in the southern North Sea area. The 
most important fishes investigated are herring, cod, 
haddock, and plaice. A large amount has been done 
on the h , in the North Bea, pee the 
yo stages (the main problems of ite life history 
iow being known), with regard to races, migrations, 
and fluctuations. Great Britam, France, Denmark, 
Norway, Sweden, Germany, and Poland all help in 
the herring work. The north-eastern area is mainly 
responsible for the cod. This inoludes sending 
specialists on board trawlers for the study of statistics, 
age, and food. A result of this 18 found in the oom- 
parison of fish from the ooast of Finmarken and from 
the White Bea, showing that they belong to a common 
stock. Research on the haddock, iely m the 
southern North See area, has resulted in important 


1 Internatonal pour |’Exploration de la Mer, 


Permanent , 
« Proois-Verbauv des Réunions, vol. 45. (Copenhague. Andr. 
Høst et fils, 1027.) ' 
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the infestation i8 resumed within the year. The 
concentration m.the slash and the resultmg beetles 
therefrom have little influence on infestations ın the 
surrounding foresta. Concluding, the author con- 
siders that the infestation of line slash by this beetle 
18 not & serious menace to neighbouring mature 
timber, and may be disregarded when the problem of 
slash disposal is under consideration. 

These two monographs merit the consideration of 
those interested in these matters. They exhibit a 
praiseworthy amount of careful research and erperi- 
ment, undertaken in the forest, yielding resulte of 
practical utility. 


their Products. 


work, carried on at Aberdeen, on age determinations; 
whilst the plaice, also in this area and in the north- 
western area, has been investigated particularly m 
Denmark and the Baltic. It 18 reported that there 1s 
& very large increase in the Baltic fishery in the last 
ew pore, ond Mosen funny bas n ın numbers 
m the North See m connexion with the herrings. 
Work on salmon and sea trout, together with the 
stady of river pollution, is also being carried on. 

The conclusions to be drawn from this 
report are that the main facts relatmg to the spawning 
areas, life histories, food, age, and migrations of the 
most important food fishes (especi plaice and 
haddock, and to a lees extent, herring and cod) are 
now known, and there is a general knowledge of 
hydrograpbhical data, plankton distribution and 
bottom communities, ially in the North Sea, all 
of which form a foundation on which to carry on 
the enormous amount of detailed work still to be 
done. The statement of the North Sea Combined 
Committee that “there are certain features in th 
life histories of our most important commercial 
fishes . . . which are still obecure," whilst est- 
ing special attention to these, only voices the opinion 
of the ee a8 & whole, when recommending con- 
tmuance of the existing programme in all areas and in 
M inning work on new linee. 

amount of important and in i 
ecd e dealing with sea fisheries and Roscius 
for their improvement, with y to 
those produota which y enter into the food of 
the people of the British Isles, has been published in 
a recent report of the Imperial Economic ittee on 
Marketing and Preparing for Market of Foodstuffs 
produced within the Empire.* 

The main zer grounds are almost wholly con- 
fined to water of leas than 200 fathoms depth, situ- 
ated in all of the Empire, but the North Atlantic 
and the North Pacifico are the only two of the 
world where the ing industries have been developed 
on & large scale, the North Atlantic being the most 
important. There is no evidence pointing to a 
shortage in the total feh supplies of the world, 
although the amount of fish on the fishing grounds 
may vi and some of them may have been over- 
fished. ere are many valuable grounds at present 
only partially worked, because they are diffloult of 
access and the present methods of preserving are Dot 
suitable for prolonged sea voyages. Nevertheless, 
the tendency 18 to go farther and farther afield. 

In the British es, the demand is chiefly for 
‘white fish,’ that is to say, such fish as cod, whiting, 
and sole, as distinct from ‘pelagic’ fish such as 
E d mackerel, the two divisions represent- 
ing of different habit and therefore requirmg an 


* “The Report of the Imperial Feonomie Committee on Marketing 
and Preparing for Alarket of Foodstuffs produced within the Empire, 
Fifth Report: Fish. (London. His Majesty's Stationery Office, 1927.) 
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entirely different method of ene , resulti 

fae alücst separate trades. Smoe the War there 
Ma bes ote hace ditio denei or wh 
fish rather than for herring, and the ing trade is 
faced by a logs of markets both at home abroad, 
whilst there is a very and increasing market 
for white fish, and almost that is landed m Great 
Britain is consumed locally. To meet this demand 
the veasels must make longer voyages, which neces- 
sitate better methods of preservation. 

The storage of fish after landing ia most important, 
as at present the fsh must be sold it is 
brought in, henoe the great fluctuations in the 
quantities marketed and high prices. If it could be 
stored in ‘live condition’ more regular prices could 
be obtained. High prices limit consumption. This 
is particularly noticeable in affecting the British 
market of fresh and refrigerated fish t off the 
Newfoundland and Canadian coaste, and rages 
this branch of inter-Imperial trade. It follows that 
anything that will ilise wholesale prices must 
have a healthy effect on the trade—the easential 
is a better method of preservation at an economic 
cost. With better methods of preservation a larger 
consumption would be probable, and it is 
that economy. would be affected if ae porte were 
trained to buy filleted fish rather than ole, all the 
waste parts being disposed of at headquarters ; 
also that an improved and different method of curing 
ae HE would probably reinstate it as a favourite 


ND -produote,. the most important 
oll, especial ood-liver oil, and fish meals. 
The tinh &nd Newfoundland ood-liver oil is probably 
superior to foreign oil in essential vitamin content, 
but at present further research is, needed “as to 
methods of refinement. -Fish meals are extremely 

valuable for feeding live stock and should be more 


full ; ‘ 
` The recommendations of the Committee are wholly 
on the industrial aide, the most important being that 
research should be instituted with the view o. De 
fish from the moment when it has been ca 
to the moment when it reaches the consumer. 
should be based on two central stations, one in Great 
Britain and one in Canada, & specially constructed 
veesel or ‘factory ship' being established on which 
sdlicet Parcels pee aries of the oil and 
meal industries could be ied on at sea. Other 
recommendations include the services of a bio- 
chemist to determine the scientific problems of 
and per | herrings, ox dig py ae 
o i into causes O 
variation of vitamin content in cod-liver oil and into 
refining methods, so that the full vitamin content 
may be retained, and further use of fish meal. With 
regard to the extension of tropical fisheries, the 
favourable position of the Malay Government for 
this purpose is suggested. g 


University dnd Educational Intelligence. 


Camanipes.— Mr. W. C. D. Dampier-Whetham, 
Trinity College, has been appointed by the University 
& member of the Council of the National Institute of 
Agricul Leap E. J. EL Corner, Sidney Sussex 


College, inted Frank Smart student in 
botany, and W. Ng sy Colego, aw boen | f 


Sr. Awpruws.—The Senatus Academicus has re- 


solved to confer the honorary degree of LL.D. upon: 


Prof. E. P. Cathcart, Gardiner profesor of physio: 
logical chemistry in the University of Glasgow, and 
No. 3050, Vor. 121] 


in | upon Prof. William Darrach, Dean of,the Medical 
School, Columbia Universtty, New York. 





AN election of Beit Memorial Junior Fellows for 
medical research will take place in July. The annual 
value of the fellowships is £400 each, and the usual 
tenure is for three ra, Applications, mn writing, 
should be sent to Bs Jano k Fowler, Honorary ' 
Secretary, Beit Memorial Fe Fellowships for Medical 
Research, 85 Clarges Street, W.1. 

APPLICATIONS are invited for a Busk studentahip 
in aeronautios for 1928-29, to be awarded towards the 
beginning of next July. This studentship, established 
in memory oie E. T. Busk, who lost his life in 1914 
ga f imental aeroplane, is awarded 

PAS o portunity for whole-time' research on 
en a in seronautica, uM is open to 
ath jecte of lees- than twen dead 
Applications must reach Prof. B. T fecus 
eering Laboratory, Cambridge, before ar ls 12 aa 


Tx Prince of Wales’ Royal Indian Military College, 
Dehra Dun (United Provinces), was established in 
1921 for the education of Indian boys in preparation 
for entry mto the Royal Military College, Sandhurst, 
and eventually for a military career as officers. The 
number of pupils is at present seventy, and further 


expansion is contemplated. The normal age of entry 
hoe ee en e standard at entry that of the 
rimary school. The course extends over six 


Co is controlled by the Army author- 
rien fea ‘onder the Government of 
includes a Commandant (Lieutenant-Colonel, Indian 
Army), a héadmaster, and five assstant masters. 
Appheations are now being invited for an sesistant 
master, well q in mathematica and able to 
teach elementary re ene and . Candidates 
= be DD schoo nate preferably with an honours 

egree experience of teaching m public achools. 
They should normally be from 23 to 80 years of age, 
m good at' Unmarried men are preferred. 

articulars of the pay, leave, and pension can be 
obtained from the ba eerie i Military Department, 
India Office, 8.W.1. 

Frox the Universities Bureau of the British Empire 


_we have received a list of “ Studente from other 


Countries in the Universities and Univ Coll 
of Great Britain and Ireland : Seasion 1927-28.” e 


total number is 4875, which is 6 per cent. than 
the total number given in the oo ing list for 
the session 1926- The number of students from 


each of the countries ooutsibuing subetenttally to this 
de oa any be Qd. cent, on the 


in brackets : 
Egypt, 3 (14) Oa ie ie and ing given, in 188 (17), 


487 (9), India, eae and lon 
1501 501 (10), oe 61 (45), Germany 121 (80), Switzer- 
land 60 (54) Australia 234 (20). Of considerable 


interest for oom: n with these statistics is a 
tabular statement, published on p. 864 of the American 
Council on Education’s new handbook, '' American 
Universities and Coll E E ron Scribner’s Sona, 
1928), giving the m foreign students in the 
colleges and universities of the United Statea during 
the past five . The total number for the last 
year of the series (1925-26) is 5806, the countries 
ay go to this total ne (1817) 
apan and Korea (808) Canada (738), P 
(821), Rom Shere ae South American States 
202, Scotland 52, Ireland 49, 

Wales 7), rud 188, Porto Rico 183, India, Burma, 
and on 182, Hawaii 141, British West Indies 125, 
Germany 124, Italy 117. Germany shows a steady 
increase during the five years—49, 68, 79, 121, 124; 
South Africa a decrease—146, 137, 97, 76, 63. 


+ 


and the staff . 
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Calendar of Customs and Festivals, 


April 15. 

Low os Warm Sunpay.—Said by a seventeenth- 
century writer to be so called because in the primiti 
Church neophytes baptised and clothed in white gar- 
mente at Eve put off their white clothes on 
this day and were onished to remember that 
Whey. were mads low as iie obildren of AluBghiy 

such as ought to retain in their lives and 
manners the memory of the Paschal feasts they had 
socomplished. An alternative was that ib was the 
lowest or latest day for satisfying the Easter obliga- 


i tions. 


In the Highlands of Scotland, ‘Old Men's Easter’ 
res penon oT the Pamer foant if ans leagar scale, 
In the Church its popular observance is a con- 
tinuation of the Easter festivity. In Macedonia on 
Easter Tuesdns the people repair to the open country 
where the girls dance, in more or leas ceremonial 
:dances, and the youths amuse themselves with con- 
tests in shooting at a mark, wrestling, jumpmg, 
running, and the throwing of heavy stones. On the 
following Sunday, known as 8t. omas’s Day, a 
similar celebration, but on & more elaborate scale, 
takes place. Prizes are given for the principal eventa 
—Íor running ‘and wrestling a kid or a b, the 
winners 1n these events bemg acclaimed and i 
off with oe izes over their shoulders to the accom- 
peniment of shouts and the firing of guns. 

It is evident that in the popular observances 
throughout Lent and at Easter we are ing with 
e aerei ies mu seed -time and the 

vent o ring which took place originally on no 
fixed dats: art were obarval di different en in 
different localities, or perhape even on various occa- 
sions within the same community.  . 

That the two classes of festival are not necessarily 
coincident or immediately consecutive appears in the 


popular religion of India. The Hol: festiyalin venera- | 


tion of fire and lights is a spring fertility festival 
celebrated in northern India in the month of P 
Ma MAC Fire is lighted on the night of the 
moon, fuel being taken from all the villagers for the 
purpose, or a tree is set on fire. Prooessions are made 
round the ftre, men and women jump through the fire, 
and offerings are thrown into the flames. Foul obsceni- 
ties of act and word are used, and sometimes there is 
& procession of a mock king—an Easter ceremonial 
which survived in Cornwall at Lostwithiel, but as & 
solemn observance. In contrast, the agricultural new 
year begins with a festival in later which is 
& time of great solemnity. Both plo and seed 
are consecrated, small portions of the latter being 
Bowed ceremonially; and outting the first sods in 
ploughing or ga v eq d an act of —are 
performed by a y man. Among the the 
transplanting of the first five rice "Plantazis one by 
the vi priest, and & libation made. Such a 
solemn rite js almost necessarily made the occasion 
for mourni lost relations. are taken of 
the coming and ceremonial conteste such as 
mock fights or tug of war between the women and 
girls. on por e and the us and boys of the 
village oy the other, mote fertility or foretell the 
the Malabars, in the earlier half of April, 
but between April 10 and April 14, the vernal 
equinox is celebrated, marking the i new 
Ter od uidi: i icis ishu day is an omen 
of fortune for the whole year, judicious prearrange- 
ment usually securing & aeia hpr ot Presents 
of money are made to the junior members of the 
^ No. 3060, Vor. 121] 


apostle among the Picts and founding 


family and the servants. The spede furrow is laid 
and an offering made to the elephant god. The Chal 
is the most important of these agricultural oere- 


-monials, though not now often observed. It demanded 


the services of ed joda iem astrol: to fix the 
propitious time and place for cutting first furrow. 
A new pl was fitted and & handful of seed 
was thrown ceremonially iuto the first furrow. A . 
coconut was cut on the ploughshare to foretell the 
character of the in accordance with the 
direction of the cut and the part ab which the nut 
wee divided, The actual seed is not sown until 
y. 


April 17. 

Sr. Paras Gonzaum or Sr. Ero: b. in the town 
of Astorga in in, 1190, d. 1240. He noon ied 
King Ferdi in the expeditions a e oors 
and was present at the tare of Cordoba. After- 
wards he went on i Zee ae the 
degraded peasantry and among ra. is especi- 
ally associated with the protection of the latter. In 
art he is represented as holding a blue candle, and 
the confraternities of St. Elmo carry blue candles in 
their processions. This is in reference to the corposant 
ores santo), the blue electric di which in 
the Mediterranean appears on the tops of masta of shipa 
under certain conditions of weather, and is taken to 
ensure the safety of the ship. 

Virtues have added to St. Elmo to which he 
is not entitled in ing him responsible for this light, 
for the belief is much older. Several other saints have 
had the protective light assi to their provinoe— 
Bt. Anselm of Lucca or St. us, names of which, 
it is St. Elmo or St. Telmo may be oorrup- 
tions. Frequently the saint is duplicated, henoe 
St. Cosas end. Sh: Damian or St. ispin and St. 
Crispian, the last-named pair being i grees y oon- 
nected with the protection of sailors and ships in the 

ish Channel, and more particularly in Kent, 
owing to the proximity of the Goodwin Sands. St. 
Nicholas is also popular there for the same reason. 
The twin cult, and its association with maritime 
activities, however, antedates Christianity. The Dio- 
scuri and other pairs of brothers, such as Romulus 
and Remus, from whom the name St. Elmo may 
really be derived by amalgamation, were specially 
connected with navigation and the protection of 
sailors as part of a great protective cult. 


April ar. 

Sr. MAELRUBIUB or MAELBUBHA, & member of the 
Clan Cinel-Eoghain of Oo. Londonderry and a de- 
soendant of the famous Niall of the Nine Hostages. 
He passed over to Scotland, beoomi a zoalous 
e church of 
Aporcrogsan or Applecross in A.D. 672 or 073. He 
was patron saint of all the coast from Applecroes to 
Loch Broom. His oult has evidently Bubeured & 
nuniber of local cults, and his name appears in a 
number of ing forms. Partly for this reason his 
festival Hiss been 1d 


were burnt, while those of the man who observed 
it were, preserved. The saints influence has not 
waned. en the present manse at Áppleoroes was 
building, the builder was warned in a dream to desist _ 
from using a fragment of the saint's tombstone. 
Later he was thrown from the scaffolding and his 
skull fractured on this very' stone. 


Societies aüd Academies. 
LONDON. 


za eich “Society, Mar. 21.—F. B. A. Welch: 
e RE structure of the Central Mendips. 
tral Mendips comprise & rectangular aree 
messuring roughly 80 miles, lying between 
Shepton et and Ch on the east and west 
respectively. As a whole, the Mendips consist of a 
west-north-weaterly to east-south-easterly ridge, ee 
structure being that of four periclines. 
échelon. The cores of these falivied Bre of Old Red 


Sandstone with the ‘boniferous Limestone 
Series . The Central Mendips include the 
North Hill, the Pen Hill and * if.the Beacon Hill 


periclines. Of these, North and Pen Hill are more 
or less anticlinal in structure; but the Pen Hill 
perieline has been much disturbed by extensive 
earth movements. A large-syncline, which extends 
from Cheddar +o Wells, has been thrust from the south 
inst the southern limb of. the North Hill pericline, 
‘while at one point & ‘ ow ’ occurs in this syncline, 
revealing of the main hill-maas beneath the thrust. 
Parallel to this thrust, at Ebbor, a second great thrust 
is developed, isolated remnants of which are seen in 
the small hills north of Wells. Earth movements seem 
to have been directed mainly from -the south, at first 
^ producing the ridge with iclines en échelon, and 
fabae one from the other by normal synclinee. 
Pressure continued, and appears tó have been greatest 
in the Pen Hill region, where overfo was devel- 
. Finally o resulted, and blocks 
beds, bounded by extensive north-and-so faulta, 
lonned ub the thee of the thrusting, were driven 
northwards. 


Panis. 


Academy of Sciences, Mar. 5.—-G. Ferrié: The 
eren of world longitudes (October-November, 

1828) An acoount of work done by the mternational 
committee. Fifty-two stations belor to thirty 
nations took part in the work, and forty-five of these 
have already sent to the president &ooounta of their 
observations. Twenty-two of these have furnished 


data, on the tal triangle, iers— 
Li/Ka Wei—B8an Diego, for which resulte are given.— 
C. Sauvageau : The lopment of two Asperococous. 


—Luigi Fantappié: The calculation of matrices.— 
S. Stoflow: A class of continued transformations with 
limited variation.—Henri Cartan: A theorem of M. A. 
Bloch, and questions of unisity in the theory of 
meromorph T anaoa; Vranceanu : Completely 
stable periodic solutions.—Jacques Mesnager: The 
theory of equilibrium of heavy massifs submitted to 
reassures from below and ita bearmg on the stability of 
birra  Mesuaperi Remarks on the p i 

communication.—Henri Mémery: An important re- 
crudescence of sunspots on Feb. 2, 1928.—Marcel 
Dufour: The reffaction of the astigmatic cil. The 
third equation of Sturm.—M. Ponte: The various 


spectra of mercury. Details T obtained 
n & ee Sebati a single 

oray dischatge with ‘v short wave- 
length ( (about metreg).—W. Koptesewaki: The 
b action of the serum in relation with immunity. 
— Jacques Bardet and Arakel Tchakirian : The prepara- 
tion &nd pro ies of some ous salta. Two 
direct methods are one on the reduction 
of germánio salta zino and sulphurio acid, the 
. other by reduction e hypophosphorous acid in 
hy orio acid solution. Germanous oxide is soluble 
with difficulty in solutions of uric or h rio 
acid, and after filtering and rapidly drying, is stable at 
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the ordinary tempergture.—G. Allard: The determing- 
tian.of the seatalin network of microcrystalline sub- 
by means of radiograms taken with powders. _ 
The "Tho method deeoribed is general, and is not, like 
:Hull's method, limited to substances. arystallising in 
the cubic, quadratic, hexagonal and rhombohedrio 
Rees .—Henr Termier: A hypothesis concerning 
e Permian and Trias of Morocco.—Marcel Martz: 
The anomalies of the md in a hybrid of the 
us Digi .—4A. Jullien B RE of the 
Salon granulations of the bl cells of Sepia 
officinalis.— Maurice Caullery and Mile. Marguerite 
Comas: The determination of .sex in. a nematode 
DM contorta), & ite ofithe larvae of 
omus. From determmations of the number and 
Bex of parasites present on single worms, it was found 
that the sex depends largely on the number of parasites 
on each worm, and hence is m ahaa a question of 
nutrition.—Charles. Pérez: evolution of the 





apparatus for a the abdomen to the thorax 
in d (Dromia, Homola).—Angel penc er J 
Costa: 


toinuria in’ artificial 
Pisara m deben. Ta al he 
exammed the polyuria waa dtu by ze live 
increase in the amount of allantoin excreted.—Marcei 
Duval, Paul Portier, and Mile. A. Courtois: The pres- 
ence of large quantities of amino-acids in insecta. 


. Analyses of seven different species showed a very high 


proportion of amino-acids, from 18 to 86 times 
the amounts present in the blood of mammals.— 
C. Levaditi ond 7. T. "i Anderson: The neurotropiam of 
Spwochowa Dutton From experiments on mice 
inoculated with Se ` Duttoni, the brain was found to 
be virulent long after the blood was sterile. No 
typical spirochsste could be detected in the bram in 
cases. As in the experimente described by 
Nioolle, Levaditi, Sanchis-Bayarri, n Fanon. the 
ites to un e of evolution, 
Bae! al te ae of which 36 invisible. and non- 
flltrable.—S. Nicolau: The histo-patholo ed 
fications of the capsules and 
glands of rabbits killed by dial eid 
encephalomyelitis (Borna’s disease),—V. Chorine : The 
influence of the hydrogen ion concentration of the 
culture medium on the virulence of the Coocobacillus 
of fhe Pyralis of maize. 


Roxa.. 


Royal National Academy of the Lincei, Dec. 18.— 
G. Armellini: Measurement of double stars.—S. 
Baglioni: (1) Action of e, eserine, UOS 
digitonine, pa ipea UE and &tropine on o nervous 
centres. Experimental invéstigations ori a preparation 
of Bufo vulgaris. None of the poisons named, when 

applied locally to the dorsal or ventral face ‘of the 
posterior intumescance of this: ion, oeuseg 
increase in the SEE or tetanic or clonic oon- 
vulsions. An apparent ton occurs with digi- 
tonine applied to the dorea ace, this resulting, after 
the lapee of some hours, in tetanic reflexes similar 
to those produced by strychnine; such action is, 
however, almost due to a decomposition 
product of digitalin which has an action resembling 


_ that of reed (2) sunu doctrine of the 


action o e nervous centres. Con- 
WERTE: of the available experimental data seams 
to justify the enunciation of the following general 
theory: All poisons acting selectively by enhancing 
the exoitability of the central co-ordinating elements 
of the posterior corns of the spinal medulla, cause 
the abnormal increase in the reflex activity which 
culminates in the typical tetanic convulsions of 
central origin (strychnme type), wheres those which 
act selectively by raising the asda of the central 
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elementa of the anterior oorng (motor neurones) cause 
Increase in the reflex excitability, resulting finally in 
clonic convulsions of central origin (phenol type). 
This selective action of different poisons is, more- 
over, a proof that the neurones of bout perga corna 
and of the anterior corna are end with specifio- 
ally different functional properties.— F. Tricom!: 
The equation yots/óc* --0*z/oy! — 0.—U. -Crudeli: The 
elementary Leer 2 ne alae Sansone: The 
& resolution of the biquadratic congruenoes.— 
luseppe Scorza: Partial minima and maxima for 
functions of several variables.—V. Hlavatý: Com- 
planes to the theorem of reduction of orth 
erential .—G, Krall: Variation of the 
field in the equations of elastic motion. — D. Graff: 
Magnetio induction. A mathematical treatment is 
ven for the problem of -magnetic induction for 
ferromagnetio bodies ın the case when the variations 
in time of the electromagnetic fleld are so small that 
the phenomena accompanying such variations may 
be neglected.—E. Fermi: A statistical method for 
' the determination of certain pro ea of the atom (1). 
A procega ia described for cal ae eRuEHOMIY the 
distribution of the electrons round the nucleus. The 
results obtained render ıt possible, first, to calculate 
the energy n to ionise the atom completely, 
that ia, to strip it of electrons, and secondly, to 
determine the variation in potential at different 
distances from the nucleus and hence to ascertain 
the electro field in which the electrons of the atoms 
oocur.—L. De Caro: The production of lactic acid 


and of phosphoric acid in ‘ri from thawing.’ 
Quantitative iments made by Fletcher on the 
production of acid in striated mammalian 


muscle subjected to low temperatures showed that, 
during the freezing of the muscle, there takes place 
no formation of lactic acid, but some change which 
i it to & more rapid formation of the acid 
when thawing 3 e resulta of the author's 
experiments on muscle from the frog, toad, and dog 
show that the production of phosphoric acid in the 
muscle at low temperatures follows a course parallel 
to that of lactic acid and that this behaviour remains 
even after the ion of the morpho- 
‘logical structure of the m tissue. ‘ Bison fors 
thawing’ is acoompanied by the same chemical 
as are encountered in the other normal or 
experimental forms of muscular contraction.—Caznillo 
Artom: Effects of cooling the spinal ganglia.—N. 
Passerini and P. Galli; Experimenta on the action 
of the sodium chlonde contained in irrigation water 
on certain plants. Under the conditions of pot tests, 
various annual and perennial plants exhibit for some 
time marked tolerance towards moderately con- 
centrated sodium chlomde solutions, but, owing to 
the rapid evaporation of the liquid and to consequent 
accumulation of salt in the soil, even dilute solutions 
result ultimately in death or to the planta. 
Although such accumulation of b is not to be 
feared in the open ground, it is not advisable to 
igation, water containing more than 
1 part of combined chlorme 1000. For the 
spontaneous of established meadow-land or 
for arable land with permeable subeoil, this limit ma 
be increased to 2 or, in some instances, 3' perta per 1009. 


VIBMNNA. 


Academy of Sciences, Jan. 19.—W. Figdor: The 
influence of light on the form of Bowiea volubilis 
and the increase and structure of ita bulbs. Both 
in the light and in the dark, the main and the side 
axes show opposite tendencies as to in . 
—K. Menger: Notes on theory of dimensions (4). 
The dimensions of irreducible contanua. 
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Jan. 26.—A, Franke and E. Giger!: Researches on 
the formation of benzal in ls.—A. Franke and 
R. Stern: Glycol from methylethylacetaldehyde and 
benzaldehyde.—F. Schweda : Calculation of the trans- 
versal end frame of open bri .—K. Monger: 
Metrical researches : (D Theory of convexity, (2) 
Euclidean metric, (8) n-dimensional metric.—A. 
Methiagi: Trombidioses in Austrian alpine countries. 
Various species of Trombicula are reported.—L. 
regenera pieni Rotes DIDA een flora 

magnesite and serpentine Boíls.—4A. ger: 
Geology and petrology of the Kor Alps. (5) Marble 
outcrops in the region of the map sheet Deutachlands- 
berg Woltsberg, i Dl . 
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Problems in Human Nutrition. 

T the acquirement of knowledge by the ex- 
perimental method, with the attention to ` 
minute detail which accurate and successful work 
demands, it is sometimes useful to pause & while 
and raise the eyes from the tesk in hand, and to 
take a general survey of the field—what has already 
been accomplished and what still remains to be 
done Some reflections on problems in nutrition 


.&re suggested by perusal of the thirteenth annual 


report of the Medical Research Council, more 
especially as one chapter of our knowledge of the 
elusive, but extremely important, accessory food 
factors appears closed, even though the next may 
be already partly written. The discovery that 
ergosterol is the precursor of vitamin D, and is 
converted into it on irradiation by ultra-violet light 
or by exposure to sunlight, has already been 
referred to in these columns (NaTrumm, vol. 120, 
p. 955 ; 1927): it is now possible for the first time 
to produce & vitamin from a pure chemical com- 
pound in the laboratory or even in the factory, 80 
that an ample supply should be readily available 
for all. 

Advances made, however, in one branch of 
nutritional studies, striking though they are, 
should not lead us to forget the importance of the 
other elements of the diet, the salts, the proteins, 
fate, and oarbohydrates, or even the water. All 
constituents of the diet are worthy of study: 
acientific knowledge of them is of especial im- 
portance to a country which importe the major 
portion of its food supply. Thus it is known that 
proteins differ in their ' biological value’; that is, 


-animals can maintain nitrogenous equilibrium on 


smaller quantities of some proteins, usually of 
animal origin, than of others which are usually 
derived from vegetable sources. What is both 
the most suitable and also the most economical 
source or sources of protein for human dietaries ? 
Again, it is possible for human beings to live on 
much smaller quantities of protein than are usually 
consumed, but it is doubtful if this minimum is 
also the optimum. Another problem of extreme 
importance is the relationship which the different 
constituenta of the diet should have to one another. 
Thus the quantity of vitamin B must bear a oertain 
ratio to the amount of protein present: and 
vitamin A oan only exert ite full effect on growth 
in the presence of vitamin D. 

The practical application: of some of our recently 
acquired knowledge is mentioned in the Medical 
Research Council’s report and has also been 
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referred to in Natuns (vol. 120, p. 440; 1927) 
by O. Rosenheim and T. A. Webster. The supply 
of milk fat is inadequate for the minimal needs of 
our population, partly owing to the greater cosb 
of animal fate as compared with vegetable. The 
chief sources of vitamins A and D have so far been 
animal fate : in this respect vegetable fat producta 
cannot replace animal. Heretofore, the richest 
known supplement has been cod-liver oil, but ita 
unpleasant flavour has made it more of & medioine 
than a dietary supplement to most people. Vitamin 
D can now be supplied by irradiation of ergoaterol, 
and vitamin A has been found to be present in 
large amounts in the livers of herbivorous animals, 
from which it can be easily extracted together with 
the fat. The supply of liver, fresh or frozen, 
should be sufficient to meet the requirements of 
our population for vitamin A; and the fat has the 
advantage that it is without the unpleasant flavour 
of the fish oils, so that it can be easily added to 
vegetable fats or other articles of the diet. 

A knowledge of correct nutrition has also a 
direct bearing on certain medical problems and 
the prevention of disease. It is only necessary 
to mention that inadequate intake, relative or 
absolute, of the appropriate vitamins, is the 
ultimate cause of scurvy, rickets, beriberi, and 
pellagra, and probably plays an important part 
in the initiation of dental decay. It is impossible 
to say what light future advances in nutritional 
problems may throw upon certain aspecte of 
preventive medicine. 

Much of our knowledge on this subject has been 
derived from animal experimenta: the conclusions 
drawn can frequently be applied directly to man- 
kind. But it must not be forgotten that resulta 
80 obtained have another aspect and may throw 
light on problema facing those who have to breed 
and maintain animal stock. In the case of the 
domestic animals, the problem comes back to 
human nutrition again, in the fattening of stock 
or in the production of milk of high nutritive value. 

Many questions, both of general scientific and 
practical interest, still await investigation and 
solution. The nature of the change that ocoura 
in ergosterol under the influence of light, leading 
to the formation of vitamin D, the further change 
resulting in the destruction of the vitamin when 
the irradiation is long continued, and the wave- 
lengths which are the most active in producing 
these effecte, are still undecided The solution of 
these questions has a practical bearing on the 
optimum conditions for effecting the transformation. 
Of more academic interest, perhaps, are such 
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problems as the source of the vitamin D which is 
found im the liver of the cod, or the reason for the 
&beenoe of this vitamin from mammalian liver. 
Leigh Clare has shown that the diatom Nitzschia 
closterium contains none of it, so that presumably 
the ood obtains it from the plankton and smaller 
fish it consumes, ainoe it is unlikely to be exposed 
to enough light to synthesise it for itself (Biochem. 
Jowr., vol. 21, p 368; 1927). Again, the body 
fat of fish is usually free from vitamin A, though 
it contains vitamin D, but the body oil of eels is 
rich in both these vitamins ; thus does scientific 
investigation confirm man’s empirical selection of 
certain of hia articles of diet. The prospects of the 
improvement in human well-being which may be 
expected to result from better knowledge of the 
influence of diet in the prevention of disease or 
ill-health make research work on nutrition and 
ita application of prime importance and worthy of 
generous support from the State and the public. ' 








Czechoslovakian Cytology. 

Structure and Development of the “ Living Matter." 
By Prof. F. Vejdovsky. (Published with the 
Assistance of the Ministry of Education of the 
Czechoslovak Republic.) Pp. vii + 860 + 24 
plates. (Prague: Royal Bohemian Society of 
Sciences ; Fr. Rivnss; London: James Smith, 
1926-7.) 1478. 


HIS volume is one of the largest contributions 
to cytology published by a single author in 
recent years. It is written in fairly good English, 
though in certain more technical parta the trans- 
lator has not got the equivalent English termino- 
logy. Prof. Vejdovsky's publications go back at 
least to 1888, when he brought out his first study 
on the “ Reifung, Befruchtung und Furchung’’ 
of the Rynchelmis egg. He is to be congratulated. 
on being at work forty years after. 

There are six chapters devoted respectively to 
the spermatogenesis of the crayfish, the development 
of the cleavage spindle of Ascaris, and of Rhynchel- 
mis, the structure and development of the somatic 
cells of Angiospermous planta, the spermatogenesis 
of the rook kangaroo, and finally a general dis- 
cussion of the cell constituenta. The book contains 
360 pages, and the plates are nearly all in colour. 

It should be said at once that Prof. Vejdovaky’s 
cytology has much in common with that of the 
celebrated German oytologist F. Meves—perhape 
with not so much of the latter'a remarkable powers 
of obeervation, for Meves, within the limite of his 
technique, never made a mistake. Prof. Vejdovaky 
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makes many mistakes, and he is a little querulous 
with those whose views do not coincide with his 
own. In justice to Prof. Vejdovaky, it should, 
however, be mentioned that the book was meant 
for publication before the War. As he himself 
says, he took two years reading up the periodicals 
he could not get during or just after the War. 
He has endeavoured to superimpose the resulte 
of his reading on his own pre oytologioal 
views. 

The book serves to throw into relief the extensive 
advances both in microscopical technique and, 
general oytology made by non-continental workers 
in recent years. Prof. Vejdovskf has not kept 
abreast with modern advances, and in some ways 
one even feels that he has not learnt what he might 
have done from the work of Jan Hirschler, F. Mevea, 
and Duesberg, whose publications must have been, 
accessible to him before he went to press. 

F.'Mevea was, in his later years, dominated by 
the idea that the cytoplasmic inolusions are 
bearers of the hereditary factors of the cytoplasm. 
This view is not acoeptable nowadays, exoept in & 
very moderate form, but Meves’s theory never 
injured his powers of observation. Prof. Vejdovaky, 
on the other hand, allows his theories to lead him 
into miginterpretations of descriptive cytology. 

The book is. dominated by two theories—that 
the acrosome of mammalian ratogenesis is 
derived from ‘ nuclear liquid,’ and that the Golgi 
bodies are a ‘mitotic apparatus.’ Now there is 
probably no field in cytology which has been more 
thoroughly searched than that of the formation 
of the mammalian sperm from the spermatid. 
Benda, Nieasing, Lenhossék, Hermann, Meves, 
Moore, Walker, Brown, Duesberg, Papanicolaou, 
and Stockard, and Woodger and the reviewer, to 
mention only a few workers, have brought out 
papers on this subject. In recent years, work by 





Schtitz, Bowen, Voinov, Hyman, and the reviewer . 


has been brought into line with the resulta of the 


workers on mammalian spermatogenesis, and con- ` 


. firmed by work im lower vertebrates and inverte- 
brates. Yet Prof. Vejdovsky attempts to show that 
the acrosome is formed as a sort of coagulum from 
“ Karyoóhyme or nuclear liquid " poured out of the 
nucleus on to the region of the “ mitotio apparatus " 
(Golgiapparatus). This view is at variance with the 
careful observations of past and present oytologista. 
The author has failed to study the spermatocyte 
and spermatid stages properly, and it is regrettable 
that he should have devoted so much space to this 
undoubtedly mistaken interpretation. Perhaps if 
Prof. Vejdovskf had chosen an insect or a molluso 
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instead of a ofayfish for his study of invertebrate 
spermatogenesis, his views would have changed. 

Before the War, and when he was nearly ready 

to publish his book, Prof. Vejdovaky had found the 
Golgi bodies both in supravitally stained cells 
and in prepared sections. He was impressed by 
the fact that in much of his material these bodies 
hovered near the astera during mitosis. Not 
being aware of the newer homology of the Golgi 
apparatus of nerve cells with these bodies, he con- 
sidered them to be a ‘mitotic apparatus.’ This 
quite natural mistake vitiates much that is good 
in his accounts of mitosis. We cannot definitely 
claim that the Golgi bodies in these cases do not 
contribute in some way to the amphiaster, but we 
do know that the amphiaster can form without 
Golgi bodies stuck on it, and the idea that the Golgi 
apparatus is a ‘ mitotic apparatus ' is unacceptable. 
It seems a pity that Prof. Vejdovsky has not fam- 
iliarised himself with recent work on dictyokinesis, 
such astthat of Ludford, Bowen, Da Fano, e£ alia. 
_ Prof. Vejdovaky has observed both mitochondria 
and Golgi bodies intra vitam. There is much in 
hia work of importance to the younger men, and 
his observations on plant cells should be taken 
into consideration by those who are now investi- 
gating plant tissues so successfully. 

The original coloured drawings of Prof. Vej dovaky 
are very beautiful, yet it is interesting to note that 
the three methods which are most used by modern 
workers, modified Kopsoh, Da Fano, and ohrome- 
osmium hematoxylin, all give ‘ blaok and white’ 
preparations, and the neoeesity for coloured plates 
to illustrate oytological articles is no longer so 
apparent. 

Zoologista who may be interested in cytology are 
advised to procure Prof. Vejdovak¥’s most interest- 
ing publication. . J. BRONTH GaATENBY. 





Acoustics of Buildings. 


The Acoustics of Buildings. By Dr. A. H. Davis 
and Dr. G. W. C. Kaye. Pp. ix+216+22 
plates. (London: G. Bell and Sons, Ltd., 1927.) 
1655. net. 

HE high standard of care in preparation and 
the wealth of illustration which are such 
notable features of Royal Institution lectures are 
paralleled in this volume, which is based on the 

Tyndall lectures of 1928. The account of the 

lectures Already given in Nature (vol. 99, pp. 603- 

606) indicates the scope of the book. 

The subject is full of fascinating problems, for 
so much is demanded of & public auditorium. In 


p 


012 


many towns the same hall has to be used for 
speech, chamber musio, or a full symphony or- 
chestra and choir. When we realise the minute 
amount of energy in a human voice, it seems 
remarkable that a speech in & large hall can be 
heard at all. R. L. Jones has calculated that if a 
million persons were to talk steadily, and the 
energy of their voices were to be converted into 
heat, they would have to talk for an hour and a 
half to produce enough heat to make a cup of tea 
(even if they were all politicians)! The minute 
amount of energy is, however, compensated for 
by the remarkable sensitivity of the ear, which can 
hear a sound of amplitude equal to the wave- 





length of a penetrating X-ray. Then again the 


smooth rigid parte of the walls of & hall act as 
better reflectors of sound than do the best mirrora 
for light. If, however, these reflecting parts are 
too far away, the time lag between the direct 
and reflected ray will cause confusion, and the 
reflecting power has to be reduced. 1 

The book admirably illustrates that the subject 
has reached a stage when an architect submitting 
to experts at, say, our National Physical Labora- 
tory, plans and details of materials for a proposed 
hall could be given trustworthy particulars of ita 
acoustios. The principles and necessary details 
are Bo clearly set out that he might even make 
the necessary calculations himself. It should be 
added that the mere act of consulting experta 
will not, however, lead to the production of a 
satisfactory hall if their advice ia not followed. 
This may seem a facetious remark, but it is based 
upon the reputed facta of a recent famous case 
when a hall was found, when built, to be quite 
unsuited for speech, although experta had been 
consulted. ‘ 

Whilst prevention is better than oure, the oor- 
rection of acoustical defects is now so well under- 
stood that the acoustios of a faulty hall can always 
be improved, and in many cases the defects can 
be entirely removed. One method which will make 
no appreciable difference is in use in our largest 
auditorium, the Royal Albert Hall in London. 
Across the oeiling is draped some half-dozen 
le of ordinary wide-mesh wire nettmg, no 
doubt & relio of darker ages. This eyesore should 
be removed out of consideration for the feelings 
of musical scientists who visit this monument of 
defective acoustic design. 

The use of draping or porous &ooustig plaster 
for rendering hospital wards lees reverberant 
would no doubt be unhygienio. In this and similar 
oases, such aa in typewriting rooms or underground 
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tube railways, the initial generation of sound should 
be reduced by suitable insulation of the vibrating 
objects. . l 

The book is admirably produced, and the authors 
have succeeded in giving all necessary quantitative 
details in such form that they oan be readily 
understood and applied, even by those with only 
an elementary knowledge of acoustics. Although 
there is no bibliography, adequate references are 
given in the text. W. H. Gzonan. 








A: Revised Physical Chemistry. 
Outlines of Theoretical Chemistry. By Dr. Frederiok 
H. German. Fourth edition, revised and partly 
rewritten. Pp. xiii+728. (New York: John 
Wiley and Sons, Ino. ; London: Chapman and 
Hall, Ltd., 1927.) 185. 0d. net. 


HE principal value of a review of & new 
edition ‘of & well-known book is to inform 

the reader of the review of the features in which 
the new edition differs from the old. In the 
present instance the author claims: ‘‘a fuller 
treatment of limiting densities and vapour pres- 
sures; & brief description of the latést and most 
accurate method of measuring heats of vaporisa- 
tion; & more comprehensive treatment of crystal 
structure and the methods of X-ray analysis; an 
enlargement ôf the section treating of the absorp- 
tion of light and ite bearing on chemical oon- 
stitution ; a thorough revision of the chapter on 
the elementary principles of thermodyn&mios ; 
& more disoriminating treatment of the pheno- 
mena of osmosis; the inclusion of the oonoepte 
of fugacity and activity in connexion with the 
subject of vapour pressures of dilute solutions; 
a fuller discussion of the theories of emulsification 
and gel formation ; an enlargement of the sections 
devoted to adsorption and the methods of prepara- 
tion of colloids; a more detailed account of the 
theories of catalysis; the treatment of the more- 
important practical applications of conductance 
and electrometrio methods in separate sections in 
the respective chapters devoted to electrical con- 
ductance and ‘electromotive force ; the simplifica- 
tion of the treatment of hydrolysis; the adoption 
of a uniform and consistent system for the repre- 
sentation of galvanic cells, thereby connecting 
their polarity with the direction of current-flow ; 
a fuller treatment of both the hydrogen electrode 
and oxidation and reduotion oells; the rearrange- 
ment and enlargement of the chapter on eleotro- 
lysis and polarisation ; & brief presentation of the 
quantum theory together with ite application to 
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the principle of photochemical equivalence; an 
outline of Baly's fascinating and suggestive re- 
searches in the field of photosynthesis ; and lastly, 
the complete revision of the chapter on atomic 
structure.” 

There can be little doubt that further changes 
will have to be made in the near future when the 
author has considered in fuller. detail how far he 
intends to maintain his hold upon Arrbenius’s 
theory of reversible ionisation and how far he 
proposes to admit the later theory of complete 
ionisation, since it is obviously unsatisfactory to 
devote a large part of one chapter to expounding 
one view and a oonsiderable part of another 
chapter to demolishing the foundations on which 
that view rests. The optical sections of the book 
will also require revision, in order to conform to 
the modern physical view that absorption of light 
of given frequency does not depend on a vibratory 
oecillation of given frequency in the molecule, but 
on the possibility of some form of activation in 
which quanta of energy of suitable magnitude are 
taken up. 

These two pointe serve to illustrate the difficulty 
that is experienced by every writer of books on 
physical chemistry in this transition period, and 
they are particularly acute when a book of well- 
established merit falls due for revision. The author 
has not spared himself in the work of revision, 
and, if further changes have to be made in the 
near future, this will only be a further proof of the 
vitality of the subjeot which he expounds with no 
mean skill. 





Our Bookshelf. 


Allen’a Commercial Organic Analysis. Vol. 5: 
Tannins, Writing Inks, Stamping, Typing and 
Marking Inks, Printing Inks, Aminés and Am- 
monium Bases, Analysis of Leather, Colouring 
Matters of Natural Origin, Colouring Substances 
in Foods, Benzene and tts Homologues, Aniline 
and tts Allses, Naphthylamines, Pyridine, Quino- 
line, and Acridine Bases. By the Editors and 
the following Contributors: M. Nierenstein, C. 
Ainsworth Mitohell John B. Tuttle, H. E. Cox, 
A. E. Caunce, W. M. Gardner, Walter E. Mathew- 
son, J. Bennett Hill, A. B. Davis, Fifth edition, 
revised and in part rewritten. Editors: Samuel 
8. Sadtler, Dr. Elbert C. Lathrop, C. Ainsworth 
Mitchell. Pp. xii+700. (London: J. and A. 
Churchill, 1927.) 30s. net. 

In the period of sixteen years since the publication 

of the corresponding volume in the fourth edition 

of “ Allen’s Commercial Organio Analysis," there has 

been & considerable advance in our knowledge of 

practically all the sections under review. In spite 
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of the enormous amount of data to be included on 
& t number of subjecta in a limited , the 
editors have presented a readable and connected 
book. They have avoided the temptation of pre- 
senting their material in the usual dull dictionary 
form now so common in many comprehensive 
treatises on specialised branches of science. 

Benzene and its homologues have been intro- 
duced as a first step on the road to coal-tar dyes, 
and are considered before dealing with amines and 
other dye intermediates. As natural dye colours 
are uel. largely as foundation material for the after 
treatment with coal-tar colours, they are included 
in this volume. Tannin materials and inks are 
considered in conjunction with natural colours 
which are rich in tannin products. Nearly one- 
third of the whole volume deals with the.subject of 
tannin,. and the qualitative and quantitative 
examination of tannin materials is treated ex- 
haustively. The constitution of acacatechin, as set 
forth by Nierenstein, is given, and while it is stated 
that this is not in agreement with the views of 
Freudenberg, it is left to the reader to look up the 
original papers, to which references are given, to 
examine the points of difference. 

Much of the material in the sections on amines 


i and ammonium bases, benzene and its homologues 


aniline, naphthylamine, eto. wil be found in 
general text-books on organic chemistry. If this 
materjal was restricted, more place might be given 
to the more specialised sections on natural colouring 
matters, inks, and leather analysis. ; 
The volume shows signs of careful editing, and 
only & small number of errors have been noted. 
The standard of the previous volumes has been 
maintained generally, and the subject index has 
been. greatly improved. J. RELY. 


y Dr. 

Pp. viii+834. (London 
and: Edinburgh: Gurney and Jackson, 1927.) 
308. net. 

(2) The Birds of the Island of Bute. By J. M. 
MoWilliam. . 128+8 plates. (London: H. 
F. and G. Witherby, 1927) 8s. 6d. net. 


(1) CLosn field observation and keen discrimination 
of racial differences have brought the number of 
British birds from 384 to 600 since the second 
edition of this famous ‘‘ Manual ” appeared twenty- 
eight years ago. Fortunately, the bulk of the 
third edition has not kept with the increase, 
for although all the additions are desoribed and 
many are illustrated, the editor has properly dis- 
tinguished between rare visitors an ular 
British birds by allotting leas space to each of the 
former. The essential plan is as in earlier editions : 
the occurrence in Britain, characteristic appear- 
ance, nesting habits, and migrations of each species 
are set out in a description which, with an illustra- 
tion in Woodeut or -tone, occupies roughly two 


Gant care has evidently been taken in compiling 
the accounts of ocourrences and breeding in the 
British Isles, one of the’ most useful features in 
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the book, since records are brought down to the 
year of publication. Ita compactness in a single 
volume, its accurate, full and readable descrip- 
tions, and ita definitive illustrations of ev 

ies, make this the most suitable of Briti 
bird booka for the ordinary ornithologist and 
naturalist. 

(2) Island faunas offer many points of interest to 
the naturalist, and although the viability of birds 
discounts the significance of many species, there 
remains a substratum of ‘residenters which illus- 
trate, more clearly than oan be done on the main- 
land, the history of the fauna. Mr. McWilliam 
fully appreciates this significance, and in his 
historical introduction and remarks about several 
species, pointa out how the island of Bute has 
suffered a gradual reduction. In all, 168 species 
have been recorded from this limited area, and a 
general survey shows that the avifauna is closel 
comparable with that of the mainland, althoeli 
island life has sometimes impressed -new habite. 
Thus of rooks, jackdaws, and starlings, it is noted 
that they make daily migrations to the mainland 
over the Firth of Clyde, setting out in the morning 
and returning at dusk, notwi ding that Bute 
itself apparently contains abundance of suitable 
feeding ground. Itis estimated that in the autumn 
the sixty square miles of the island may contain 
as many as 400,000 birds. 


A Treatise on the British Freshwater Alga, in which 
are included all the Pt yta hitherto 
found in British Freshwaters. By the late Prof. 
G. 8. West. New ahd revised edition, in great 
part rewritten by Prof. F. E. Fritach. Pp. xviii 
+634. (Cambridge: At the University Press, 
1927.) 21e. net. 


Mora than twenty years have elapsed since the 
late G. 8. West published his '' British Freshwater 
me The edition was soon exhausted, and the 
of a similar volume has since been acutely 
realised. Prof. Fritech has, therefore, done botan- 
ista in general a very real service in und ing & 
revision of the earlier work. He has su y 
tried to retain the character of the original volume, 
but the vast inorease in every branch of our know- 
ledge of the algs has necessitated the addition of 
an enormous mass of material, and the result is an 
entirely new work, which has gained.also an added 
Point is given to the general treatment of algal 
morphology ın the emphasis laid on the develop- 





ment of parallel es of morphological complexity 
in widely separated groups, a useful chart being 
given in illustration. The chief changes in - 


ment ocour in the Isokonte. The Cladophorales 
and Sphsropleales are now removed from the 
oe and grouped with Ulothricales, presum- 
ably on acoount of their metabolic similarity. The 
treatment of the Chlorococcales follows that of 
Brunnthaler in distinguishing Autosporine and 
Zoosporins. A considerable number of flagellate 
forms are added, these being grouped ae with 
the appropriate eoocoid and filamentous forms 
The Peridiness are also now included. No fresh- 


m 
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water Phsophyoces are recognised, the forma 
which were may described here having been 
more suitably erred to the Chrysophycem. 
The figures include one, at least, of every genus. 
Generic keys are given, and indications of the 
characters of at least the commoner species, while 
the valuable indications as to habitat have been 
retained and amplified. The book will be of great 
value not only to the algologist, but also to the 
teaching botanist, the student, and the amateur 
naturalist. W. H. P. 


By Lieut.-Col. Hugo 
Diemer. Pp. viii +230. (New York: MoGraw- 
Hill Book Co., Ino.; London: MoGraw-Hill 
Publishing Co., Ltd., 1927.) 12s. 6d. net. 


Tus flair for business which is so typical of 
Americans is peculiarly noticeable in their method- 
ical consideration of the problem, how to get the 
most effect out of men and materials. This does 
not imply that the American seeks to take advan- 
tage of his fellow-citizens; it is rather that he 
desires to use human effort (as he strives to use | 
mechanical effort) to the last ounce of advantage, 
so that the end in view may be achieved in the | 
most practically economical way. Col. Hugo 
Diemer’s treatise upon foremanship training con- 
siders one—and a very important—aspect of this 
for maximum effect. In a series of fourteen 
chapters he discusses that ible cog in the 
machine, the foreman, with the view of making 
evident the necessity for training him so as to be, 
in fact, something more than a mere part of a 
machine—to be a man with intelligent eral 
of the whole of the work ivive d and 

aving a human faculty for bringing out what is 
best in the employée over whom he has to exercise 
a measure of control. The auther drives home his 
arguments with a skill that is beyond dispute. 
P. L. M. 


A Book of Words: Selections from M rd and 
Addresses delivered between 1906 and 1927. By 
Rudyard Kipling. à vii 4- 209. ndon : 
Macmillan Co., Ltd., 1928.) 7s. 6d. net. ` 


Foremanship Training. 


Tra addresses which com the “Book of Words” 
were delivered in many lands to varied audiences 
through a Seien covering almost a quarter of a 
century. ional hes, however, especially 


when delivered in lighter vein, only have value 
outside the circumstances in which they are made 
when they contain, hidden it may be by phraseology 
uliar to the occasion, ideas of general interest. 
uch, in a measure, are these speeches. Almost 
every conceivable theme is touched upon from 
“ The pirit of the Navy” to the “ Virtue of 
Franoe,” from “ Independence " to the “ Handica 
of Letters.” Here and there, at greater length, 
occur other types of topics such aa the contribution 
of prehistorio man to modern military praotioe 
ind. naval science, in which imagination and & 
kindly regard for half truths have resulted in 
charming narratives. The delight of the book is 
in the reading. 
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Letters to the Editor. 
[The Editor does not hold himself responsible, 


ths writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice ts taken 
of anonymous communications. ] 


Lecture Experiments on the Hydrogen Ion 
Concentration Changes in the Rusting of Iron. 


For the rusting of iron, oxygen, water, and a trace 
of acid are required. In the process o is used 
up, also a certain amount of water, but the acid may 
be seid to act as a catalyst. It ia, in fact, regenerated 
when the ferrous salt first formed is oxidised to 
the ferric state, as was shown previously (Trans. 
Faraday Soc., 18, 310-317; 1023). This is at once 
evident when we consider that, on solutions of 
ferric or ferrous salte leas acid, ferric hydroxide is 
first p recipitated, at pH 35 to 5-5, and ferrous 
hydroxide comes down later, at pH 61 and onwards, 
& trace still in solution at pH T6. Oxidation, 
therefore, must result in a liberation of acid, accounted 
for by the ferric being hydrolysed to a greater extent 
than the ferrous salt. 

The reaction may be demonstrated as follows: 
Adding four drops of 0-04 per cent. brom .phenol 
blue to each 10 o.c. of a dilute solution of a ferric salt, 
the yellowish colour of the indicator denotes acidity 

ent to pH 8/2 or leas, namely, equivalent to a 
pune eee ee 
te ie a e colour with cator any 

Bes y bomo shore acd than pH ás. Tt is 
in e ab Ska pH 48. On standing for some 
dey the to the ferric condition is accompaniéd 

a change m reaction, as shown by the indicator. 
For lecture demonstration, however, it may be brought 
about instantaneously. By adding a few orystals of 
‘hyperol’ to distilled water, a solution of hydrogen 
peroxide may be prepared which is no more acid than 
pH 65-6. It is socordingly alkaline towards the 
indicator mentioned and gives with E a good cig se 
colour, as does also the 
solution.” On mixing these two duse the 
result is a solution acid to the indicator, namely, at 
about pH 8:2, which is a clear yellow. This somewhat 
paradoxical behaviour is accounted pi the 
tion of acid from the hydroly: ferric salt. 
Were metallic iron present, ao would be free 
to attack it. 

The action of carbon dioxide in solution can also 
be demonstrated. Bright iron wire is carefully 
washed free from the lime in which it is stored, bemg 
fmally dipped in dilute acetic acid and thoroughly 
washed with distilled water. It is then placed In a 
teat tube with distilled water to which brom thymol 
blue (0:04 per cent.) has been added. The full yellow 
colour of the indicator denotes the preeence of free 
carbonic acid, so that the water is at least as acid as 
pH 60. This indicator to & clear green at 
, pH 70 and is blue by pH 7-8. To demonstrate 

the ra idity of the change, one must work near the 
ne pomt and in an unbuffered solution; the 
water is therefore 2o t to a yellowish green colour, 
pH. 6-6-8-8, by the addition of either a trace of pure 
sodium bicarbonate or a few of Bea water. On 
standing, the very low acidi 6:8, is reduced by 
the attack on the iron; bye Gib utes there: 
&ction has become RUD. leas acid; within five 
minutes the change is readily recognised. For 
lecture demonstration the experiment may be started 
an hour beforehand, when the colour of the 
indicator will have been to an intense blue 
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round the wire. On shaking up, the whole tube 
becomes blue, but on allowing to stand, & green 
colour reappears in the parte remote from the wire, 

y near the surface, owing to the oxidation of 
the ferrous salt, with regeneration of acid. Inasmuch 
aa increase in acidity a to slow down the rate, 
there are reasons for that the constituent 


moat oxidised is the tion of the ferrous: 
salt which is h lysed to hydroxide. By its 
oxidation the rium ig upset and more ferrous 


bicarbonate hydrolysed to h; xide, the equivalent 
of acid bemg set free. The round 
the wire may be rol coved: 0H. &farsen- snd NO imade 
visible to the audience. 

With solutions which are alkaline at the start, 
namely, those containing fewer hydrogen ions than 
does pure water, the change proceeds, though more 
slowly. Using 0-02 per cent. Aaa T d & pk 


colour may be obtained, 
indicating pH 8. Using xylenol Bises & ee Us 


cd be obtained, ewag a reaction as alkaline as 
pH 848-6. Beyond this I have not succeeded ın 
going, f for the change being much slower, the liberation 
of acid through oxidation ents further increase 
mun Were T 2n however, to remove 

[o it seems ta ter alkalinity 
could be reached. ý dU 

On standing in a tube with distilled water, iron 
wire in rusting continues to absorb oarbon dioxide 
from the air to such an extent that when the acid is 
set free by ' hyperol ’ solution, as previously described, 
the solution, originally no more acid than pH 6-6-6-0, 
will give & good red colour with methyl red, showi 
that it is nearly saturated with carbon dioxide end 
is somewhere near pH. 4-0. 

Control tubes without the iron wire were used 
throughout and the tubes were of British resistance 
pue The water was freshly distilled in a room free 

m chemical fumes. 

The explanation gi here of the mechanism of 
du ceed Me ie e NY 

cheapo accepted, and the hydrogen ian 
revealed by the indicators support it. It 
follows that the enta described are against 
the view that an oxidation of the iron is the first 


stage in rusting. 
W. R. G. ATKINS. 


Marime Biological Laboratory, 
Plymouth, Mar. 13. 





The Disintegration of Radium E from the Point 
of View of Wave Mechanics. 


Exu and Wooster (Proo. Roy. Soc., A, 117, p. 109) 
have shown recently that in the disintegration of 
radium E the single 8-partiole emitted has an initial 
energy which may vary from 40,000 to 1,050,000 
volta. This meena that the result of disin tion is 
in some way indeterminate, a conclusion difficult to 
reconcile with the usual ideas of r&dio-aotivity. 

Some such result, however, is to be expected on 
the new wave mechanics, if the ejection of a B-partiole 
is produced by anything like a sudden explosion. 
In such & case one would expect that the wavé- 
group which accompanies, and on some views actually 
constitutes, the electron, would be of the nature ot 
a single pulse, that is, the damping factor of the 

Huius would be of the order at ihe wave-length. 


a ee very far from monochrom- 
atic, would sp: ae uci o to the 
large dispersion of the waves, wd so the 
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wie m IE Bing Rn edm. de 
Wil epist into epar equa M co by alee 
na, Just as w b is & priam. 
Xr pad rem dh ui ei ie id erba 
of the §-rays will find electrons in places co nd- 
ing to of various curvatures, that is, he will 
find & spectrum continuous over & wide range. 

This view can be checked numeri Darwin 
has ahown (Proc. Boy. Soc., A, 117, p. 258 ‘that if we 
assume, for convenience of "caloulation, & distribution 
of ‘ in ' (chance of the presence of an electron) 
in the initial wave of -exp - (@~a,)*/o, that is, an 
‘uncertainty of position ’ e, then there is an ' unoer- 
tainty of omens. in the group of amount ue 
and conversely. i olsun: 

inion wees dices I find that a 
fair fit to and Wooster’s result is got by taking 
the number of §-particles with momentum g pro- 


=J: 1 
portional to exp - [255 20me name T, Hence the un- 
certainty in momentum is 0-65 mc, and that in 
ponto Bee ie UU OMNE. 

A Ae Broglie’s relation 
‘Bc and the 


The mean wave-l 
is AzA[L =2x1] 

wave is heevily e d a aa qe ieee 
minimum being only 7 per cant. of that in the middle 
of the group. he group m laot tooks ben d ical 
pulse such as formed in & stretched ber 
cord by a sharp blow. It should be noticed that the 
value of s is much than the diameter of the 
nucleus, which might at first sight be expected to 
govern the uncertainty of position. 

G. P. THOMSON. 





'The Form of the Carbon Atom in Crystal 
Structure. 


A. Gasstéckas, H. Moller, and A. Reis have pub- 
lished an account of the crystal structure of penta- 
itol tetra-acetate (Zetisch. f. Kryst., 66, 355; 
Jan. 1928), in which they assign the crystals to the 
qe gronp C3,, with a simple tetragonal lattice (T). 
are two molecules of a preg hela tetra- 
acetate to the unit cell and the space-gro with 
a T, lattice eight asymmetric Pe Rar per 
unit cell. Therefore the molecules of pen 
tetra-acetate must have some kind of fourfold 
There are two types of fourfold sym- 
metry le in this space- ie = ather & simple 
fourfold rotation axis or a a a d alternating axis. 
Meaars. Gerstacker, Moller, and Reis have chosen the 
former, since it leada to a molecule which can be built 
into a chain-like structure, and the latter does not. 
The suthors base their expectation of a chain 
sbruoture on the prismatic habit of growth and on the 
shortness of the c-axis compared with the a-axis 
(c:a= 0-458), and claim that a chain structure, when 
present, has the length of the cham parallel to the 
axis of highest symmetry of the orystal. Now 
ence goes to show that prismatio growth dg t 
structure are not necessarily associated, either in the 
tetragonal system or in any other. There are many 
thin tabular crystals, which have a chain structure 
in which the chains are dicular to the plates, 
as, for example, the many -chain carbon cam- 
S usum undas, which have been investigated by X-rays. 
in theee long-chain oompounds the direction 
of the chains was found to be perpendicular and not 
Paanila to the axis of highest the 


IntereBiing of metallic tetraph 1 compounds 
ic en In 
(W.H. Gene, Erog. Roy. Soc., A, 118, 5 Jan. 1927), 
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which in the te nal system, are pris- 
matio in their habit of growth, but show no suggestion 


of & chain structure. 
The form of the molecule of pentaerythritol tetra- 


ee by the above authors is shown in 
reproduced from Fig. 1 of their paper). It 
a sacl is polar, and the 


four bonds from the central car atom must be 
directed away from it towards & square base. It does 
not appear that the authors have put forward any 
evidence which could yeay the adoption of a 
molecular form departing so 
completely from t would 
be from physical and 
chemical considerations. 

-In May 1927, in a 
communication to the Council 


of Girton Co I gave an 
&ooounb of an X-ray examina- 
tion of pen l tetra- 


acetate carried out in this lab- 
eeir My resulta led to the , 


Gear T Sho distinction betwoen 


EIUEIM depende depends 
bm the, Hg oun ide 


of all odd order rapotna i cm the (001) plane. I 
have been able to find only & second order reflec- 
tion from this plane, after making a most careful 
search for other orders both on the ionisation spectro- 
meter and by poe methods. Ina ee 
photograph Spode the [100] axis, using popes 
tion, a weak t is found on the zero layer line, which, 
me oe Ge tee UM UE 
reflection from the (001) plane for oo Ka rays 
to E first order reflection from the (011) m. Ded 
per KB rays. However, in & rotetion photograph 
anes the 10] axis, the spot did nob appear on 
zero layer line. The conclusion is that ıt is not due 
to reflection from the (001) plane, for if it were, it 
should still be found in the same position as before. 
In their paper, Messrs. Gerstácker, Moller, and Reis 
state that they find a first order reflection from the 
(001) plane and are thus led to the space-group Ca. 
Their only mention of pet reflec- 
e tion is in an oecillation photograph 
Í in which [100] is the rotation axis, 
' but neither the of the oso- 
i lation nor its relation to 
any plane appears to be stated. 
It is not possible to sey with 
certainty, therefore, to what plane 
the observed reflection is due, or 
that ıt is not due to the K§-refleo- 
tion from the (011) plane. It is 
: not evident that the authors have 
: taken any particular care to estab- 
; ‘lish the presence of the first order 
` (001) ion, upon which their 
group and, moreover, the 
moleoular which they propose, b dren 
For if, es I believe, the space-group is 
there is no longer any of & LS 
with a simple fourfold axis of symmetry, the only 
Lese molecular try then being & fourfold 
axis, the molecule having the form ahown 
a Fig. 2. On this betel therefore, the carbon atom 
lays the expected of it. 
à My ed anda of the dimensions of the unit cell 
differ from those of the German workers. They find 
a=12-34 A. o: 5:56 A. while the values I find are 
a=11-98A.,o= ide The density of the substance 
is 1-273. In a previ pe per of mine (Jour. Chem. 
Soo. Lond., 138, PU. ^19 8) an overlooked printer'& 
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error made it 1:218. With my figures and the correct ] 


value of the d 
oell works out at 1-00. 
Davy Faraday Laboratory, 
The Royal itution, 
`. London, W.1, Mar. 17. 


, the number of molecules in the 
I. E. Kaaaas. 





Science and Nature. 


Ir is undeniable that the attitude towards Nature 
which inspired the author of Narunm’s motto, is 
implicitly re ted by many of its readers. For 

iri intimacy between Nature and man, 
which formed the substance of Wordsworth’s 
is questioned and even re, jected by a large body of 
investigators. To them Nature is the sphere of 
essentially impersonal energy and law, ich are 
either abesle? indifferent or actively hostile to 
human ideals. Huxley, for example, regarded the 
* cosmic ' ag everywhere antithetio to ‘ social 
progress, thus unconscio destroying the continuity 
of evolution just where it mes of supreme value 
to humanity; and in precisely the same spirit Mr. 
Bertrand Russell foresees the ultimate extinction, 
natural agencies, of everything for which he him 
bids us strive. 

The validity praua evn lainly a matter 
of the highest scientific im For since science 
is the investigation of age any interpretation 
of Nature must reflect iteelf in the interpretation 
of science itself. Conversely, the implications of 
science must illuminate the character of Nature; 
so that quite apart from that fatal breach of evolu- 
tionary continuity postulated by Huxley, both the 
content and the expansion of modern science yield 
ample material for controverting his conclusion. oom 
the strictly peychological viewpoint, all functions of 
the human mind are fully as natural as those of the 
brain. It follows, ore, that reason, logic, and 
science are just as naturel as the cerebral processes 
which sustain them ; and even if any of these are 

‘emergent,’ still this involves no esential loes of 
continuity. Thus Nature is not only the object of 
science, but also the sole and primal source of science ; 
and this, still further, not in any merely passive nor 
indifferent way, but d y. For it matters 
not whether man’s intellect is the result of heritable 
ee characteristics or of natural selection, since 
in oth respects alike it is the culmination of the 
eens interplay of Nature's own e ond Reason, 

is in no fóreign to Nature; Nature 
therefore cannot be foreign; much less hostile, to 
reason and all that reason involves—to scienoe, art, 
“and morals. Only thus, in fact, can NaTUREREB 
motto be accepted in anything beyond a purely 
metaphorical ae. i 

M SR pcs d guine o content of science, it 
is clear b the logio of science reflects an order of 
Nature. This remams true even if we regard scientific 
principles as mere formulm which enable man to 
utilise and control Nature ; the sole alternative being 
the abdication of though + in favour of Bergsonian 

* intuition,’ which ig piai y suicidal go far as science 
itself is concerned. e truth surely is that science 
yields an insight, slowly growing in olarity and 
coherence, into the structure of Nature alike on its 
physical, vital, and ical levels. To what degree 
theee are continuous with one another is an Important, 
but here subordinate, problem, since it cannot affect 
the conclusion that Nature, not partially but bomen 
out ita whole extent—from electron to 
space-time to Shakespeare—is coterminous both with 
human reason and, so far as man dominates Nature, 
with human 

Th may ohil be agusi that thin Ses grostiy de 
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approaching ite final limita, ond which lies Nature 
nob merely as unknowable, but as inimical. This 
suggestion, however, definitely contradicts the inoee- 
gant expansion of modern science. For in all its 
details alike, scientific p: exemplifies the single 
fundamental principle tha Nature posseases a 
structure and order so systematic and mtricate, 80 
delicate and precise, that all current theories are 
far too simple to be at all adouat for their under- 
standing and explanation. e solution of every 
problem without. MAS reveals fresh problems 
of ever-ino ificulty ; but in spite of this, 


increased kn: shows these to be, in principle, 
soluble blems. In other words, they are not, 
easenti , intractable to human reason as such, but 
only to limited data with which reason, at any 


ven 
ae data elow] multiply, to that degree can more 
of Nature's rid: be read. Reason thus proves 
iteelf to find an ever-wi and favourable habitat 
within Nature's inmost which thus reveals 
iteelf to be no hostile region, but rather thought’s 

d od native sphere. 
evertheleas, the relation between science and 
Nature must always remain asymptotic ; it can never 
become exhaustive. But this again is no occasion 
for peesimimm and despair. tly understood, on 
the contrary, it plainly implies that Nature, far 
from mocking and defying human thought, beckons 
it ever onward to more intimate contact with herself. 
For her last secreta will be disclosed only to a reason 
and a science which transcend our own to the same 
degree that we transcend Hoanthropus. 
J. E. Tunwm. 





Light and Sight. 

I mava read Sir John Parsons’ article in NATURE 
of Jan. 21 and the lettera of Mr. Smith and Sir John 
(Narunn, Feb. 18) with great interest. Perhe 
may be allowed to make a few comments on them. 
Rb oho auspediiód Wu tual’ aires “the: rete 
sensation curve reaches its maximum not far from 
that of the energy curve, and since the two curves 
are not unlike in shape, there may have been some 
evolutionary process at work. Mr. Bmith's criticiam 
is that only on a wave- basis would this be the 
case. If, as is preferable, cies be taken, then 
the shapes of the two curves are quite different. ~ 

Now we cannot be sure that Mr. Smitb's criticism 
is justified until we have considered the conditions 
present in the eye. ee ee ee 
& pertinent reason for claiming one set of arbitary 
units (wave-lengtbs) to be better or worse than 
another set (frequencies) ? 


to e equal wave-l Non On & 
EA on the other hand, equal MONS oeny 
encies do not oocupy equal areas, since those of long 
wave-length are more condensed and those of shorter 
wave-length more spread out. Neither have all wave- 
lengths equal access, since the slit has to be narrower 
for short wave-lengths than for lang, to give equal 

frequency purity. 

Rar rb bi VET cdd ng to the presence 
oe of ion, aborter 
ao longt aso leas spread out, and the il is 
for shorb wave-lengths than for long. 
PE is, the conditions present are far removed from 
the frequency basis and approximate fairly closely 
to the wave-length one. In view of this, I can see no 
reason to prefer the frequency basis or to criticise 
Bir John’s suggestion &s being impossible. With 
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regard to Mr. Smith's alternative suggestion that the 
use, on one hand, of the near ultra-violet rays has 
-been avoided in vision because of want of contrast, 
and of the near infra-red rays, on the other, because 
of the blackness of the ows: if there were such 
difficulties in the use of these rays, one would expect 
AY non-colour-sensitive pho y to be 
adv y affected on one hand, and for these black 


shadows to become visible when the eye is made 
sensitive to rays betwean 6800 and 7100 A. on 
the other: $ 

Yet in my ience such is not the case. Is it 


not conceivable that the blackness of the shadows 
was due in R. W. Wood’s photographs to alight under- 
exposure, seaing that only recently have fast infra-red 
sensitive plates been available. To my mind, it is 
more likely that the exclusion of ultra-violet rays was 
due to the difficulty in producing living media trans- 
parent to these rays, and that the non-utilisation of 
the near infra-red rays (which do in point of fact reach 
the retina) is due to the absence of a suitable retinal 
pigment which will absorb and will undergo photo- 
chemical change as a result of the incidence of these 
rays. Now I will refer to the resolving power of the 
eye. Mr. Smith that there are ocular powers 
of discrimination t are more refined than the 
coarser features of retinal structure—the rods and 
cones—would lead us to expect. This is a ques- 
tion to which I have given & great deal of thought, 
and the conclusion to which I have come is that if 
we are prepared to t that the cones in some way 
are able to register mcreases or decreases of intensity 
of, roughly, 10 per cent. (which we should not find 
difficult, since we can prove by experiment that 
moderate sized areas of retina can register increases 
or decreases of intensity of leas than 1 cent.), 
then we oan adequately account for all the ocular 
powers. We can explain on this beais how, for 
example, the eye that oan just recognise the ‘ twonees ' 
of two point sources when they subtend at the eye 
M uM Dor Mu ME T Dan ie e Diane 
line when its width subtends at the eye an angle of 
only 8-1”; with cones, moreover, the diameters of 
which subtend at the nodal point of the eye an angle 
of about 44*. . 

Lastly, with to Mr. Smith’s letter in NATURE 
of Feb. 25 on “ Optical Paradox,” would not any 
method of measurement t ing on comparisons 
break down if put to a similar test? I would propose 
that the word ‘ optical’ be omitted lest it suggest to 
the uninitiated the idea that the paradox only applies 
to visual measurements. 

H. Harmas. 


The Density necessary to Produce the Nebuler 
Spectrum. 
. Iw a recent letter to Narur» (Jan. 7, p. 12) C. T. 
Elvey attempts to calculate the density, p, of the 
expanding gaseous shell of a nova at the moment 
when the nebular lines first appear. It is eesily 
shown that p= ,r,%/o% where p is the original density 
of the ahell when coincident with the stellar atmo- 
sphere, r, ita original radius, v its velocity of expansion, 
and ¢ the time elapaing between the outburst and the 
appearance of the nebular lines. The above ion 
involves the additional and somewhat questionable 
assumption that the thickness of the expanding shell 
does not . Elvey takes v from velpcity dis- 
placements on nova . For Nova A 8 
this is about 1700 km./sec. and £— 18 days. Henoe 
he finds, 
p=12-7 x 10-85.r.* gm./o.o. 

(r,inkm.). Binoe figures for eight additional nove give 
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coefficients for pyr." of the same order of magnitude, 
that “ the nove originate from stars 

of similar physical conditions and that there'is a 
limiting density above which the conditions are un- 
favourable for the production of the nebular spec- 
It is my opinion that the experimental evidence is 





‘far too meagre to draw any further conclusions than 


those just quoted. Up to this point the on 
of constant thickness for the us hell has boon 
unnecessary. It would have sufficient merely 


to that it varies at the same rate for all novæ. 
I that Elvey's attempt to caloulate an a, 
lute value for p is not justified. Taking a: 10- 


gm./c.c. (corresponding to a pressure of some 10-4 
atmosphere) and r,=6 x 10* , be finds for the 
mean density, critical to the nebular lines, 1-8 x 10-17 
gm.[o.c. Elvey’s use of &, — 10-* gm./o.c. is equivalent 
to assumption that the henomenon of the nova 
originates in that particular layer of the star’s atmo- 
sphere. There is no a priori reason why a value of 
Pa of 10* or more times the above should not have 
been employed in the calculation; the i 
shell would still be eesentially atmospheric. It is 
true that the value, 10-* atmosphere, is the preasure 
at which the stellar atmosphere is becoming opaque 
to visible radiation and hence marks a more or lees 
definite layer, but this fact does not demand that all 
atmospheric phenomena originate there. 

Bowen (Publ. A. S. P., 39, 205; 1927) has identified 
dico OE BARY, doubly, Mo CEPS lotes p. 
atoms o y, doubly, triply ioni o 
These transitions, at one time spoken of as ‘ forbid en,’ 
are presumably allowed in the very tenuous nebula, 
where the time between atomic collisions is extremely 
long. Ordinarily the time spent by an electron m an 
excited level is only about 10-* sec. The time it 
would remain in a metastable state is much ter— 
80 long, in fact, that before the natural atomic transi- 
tion can occur, a collision with another atom (impact 
of the second kind) will knock the electron from ita 
metastable orbit. Hence the ‘forbidden’ electron 
jumpe should qocur only when the time between 
collisions is lo the excited time, that is, in 

of low density. determination of the oritioel 
ensity, at which the metastable transitions begin to 
oecur, would furnish valuable information i 
their life-time, but Elvey's value for it—a hun 
Ec almost valueless for the reasons stated 
ve. 
The only fact that recommends Elvey’s computed 
engities ap to be the close correspondence be- 
tween them and the calculated-values ! for the planetary 
nebule (5 x 10-18 up A . If the latter be assumed 
approximately true for the nove, the more correct 
interpretation of Elvey’s work is that the phenomenon 
of a ove originates in the star’s atmosphere ab a 
ha the pressure is 10~ atmosphere or leas. 
more data ing the life histories of novæ 
have been obtained, and when the physicists have 
determined the metastable life of the atoms-under 
consideration, these facts may be used to solve the 
nove problem. One should not ect, however, to 
take into account photo-electric ionisation of the 
by the intense stellar radiation. Recent work by 
Bowen ( . Jour., 67, 1; 1928) shows that 
conclusions derived without considering this influence 
may be devoid of physical meaning. 
Dowxarp H. Muwrmr. 
Lick O : 


University of California, 
. 1. 


i potel, Dugan, and Stewart, "Astrophysics and Stellar Astronomy,” 
p. 
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An Apparent Failure of the Hund Theory. 


Tux Hund theory of spectra includes, as an essential 
part of it, & prediction of the individual levels of an 
ion to which component term. will converge. 
The evidence supporting the predictions seam reason- 
ably good in cases of spectra the character of which is 
determined by leas than half-filled electron groups. 
On the other hand, the following two items of evidence 
seem to indicate that the theoretical predictions are 
not fulfilled in spectra determined by nearly completed 
electron groups. 

1. The Paschen s terms in Ne I are, without doubt, 
the *P and 1P, which arise from an electron structure 
2p5ns (n23). The le terms can be arranged unam- 
biguously from both position and Zeeman effect as 
follows : 

3P, = 1a, ?P, = 1s, 3P,— loy, 1Py = ly. 
Consequently, if one aooe Paschen'a series, *P, and 
3P, converge to' one lmit ; and ?P, and !P, to a higher 
limit, the two limita together being the *P(p*) of Ne TI. 
This is in definite disagreement with the theory, which 
would reverse the limite of 3P, and !P,. Sinoe the 
nature of the terms is determined empirically in this 
case by the first members only and the limite by the 
higher members, it is possible to reconcile observation 
and theory, as Hund has done, by assooistimg 1s, with 
the s, series as ita first member ; and 1s, in the same 
way with the s, series. But there is now evidence 
against auch a change. The series of s, and s, terms 
combine with the lowest term of the 18, (2p*) 
to give a far ultra-violet series of pairs 18S,- na, 
1§,—s,. In this series the line 1S, — na, is the stronger 
of each of the pairs. This statement is based not only 
on the' published material, but also on personal obeer- 
vation of plates taken in this laboratory. Such a 
regularity of intensities is incompatible with Hund’s 
distortion of the series and leads definitely to the oon- 
clusion that the theoretical prediction is not satisfied 
for such sequences as the s-terms of neon. The whole 


argument applies equally to the corresponding terms 


of i rus 

2. The second item of evidence is contained in the 
spectre of atoms and ions, of which the structure is 
Pe ee Ni I, Cu OU, Pd I, Ag II all 

ow of *D, 1D terms of origin d’s convergi 
to the iDP) of the higher ion. In Cu II, Ni T ind 
Ag II only two series members are known, but they 
are ‘well verifled in ev case by intensities and in 
Cu II also by Zeeman effects. In all cases the calcu- 
lated limita of *D, and *D, fall close er, a8 do 
those of 3D, and 1D, contrary to the theory, which 
prediota coincidence of the limite in pairs p, 1D;; 
3D. *D, In Pd I the evidence is more striking, since 
three series members are . ‘To pick them 
correctly, it is necessary to identify consistently all 
the terms of the from intensities. This leads 
to an identification of the middle set of terms exactly 
as given by Bechert and Catalan and in disagreement 
with McLennan and Smith. The second member of 
the d*s sequence is then MoLennan's with 3D, and 1D, 
interchanged. In the third member, this in e 
is again necessary, and also the addition of McLennan’s 
3G, as *D,. These identifications are unambiguous. 
The limits calculated from a Ritz series formula lead 
to the same disagreement with theory as the similar 
two term series. The separation of the two limita 
1, and 1D, of Pd 1I, is so great (more than 8500 wave- 
numbers) that there can scarcely be any doubt of the 
reality of the coincidences of the real limits even 
though the calculated limite differ by 80 unite in one 
case (1D, and *D,) and 20 units in the other (*D, 
and 1D,). 

The disagréements with the Hund theory here 
pointed out are the only ones of which I am aware. 


No. 3051, Vor. 121] 


trum 


NATURE 


619 


More evidence is certainly advisable and it is being 
sought in this laboratory. 

I cannot offer any lanation of these apparent 
failures of the theory. It seems that the operations 
with the electron vectors which lead to the predictions 
may be carried out ma t variety of ways and lead 
always to the same t so long as they are treated 
consistently in both series and limit terms. 

A. G. SHENSTONE. 





Palmer Physical Laboratory, 
Princeton University, - 
Princeton, New Jersey, 
Feb. 16. 
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A Change of Wave-length in Light Scattering. 

FURTHER observations by Mr. Krishnan and myself 
on the new kind of light-ecattering discovered by us 
have been made and have led to some very surprising 
and interesting resulte. _ 

In order to convince ourselves that the secondary 
radiation observed by us was a true scattering and 
not a fluorescence, we proceeded to examine the effect 
ın greater detail. The principal difficulty in.obeerving 
the effect with and vapours was ite excessive 
feebleneas. In the case of substances of sufficient 
light-scattering , this difficulty was overcome 
by using an enclosed bulb and heating it up so as to 
secure an adequate density of vapour.. Using & blue- 
violet filter in the track of the incident light, and a 
complementary yellow fllter'in front of the 
obeerver'a eye, iis modified scattered radiation was 
observed: with a number of organic vapours, and it 
was even possible to determine ite state of polarisa- 
tion: It was found that in certain cases, for example, 

tane, it was y polarised, while in others, aa 

or example naph e, it was only feebly so, the 
behaviour being parallel to that observed in the liquid 
state. Liquid carbon dioxide in a steel observation 
easel was studied, and exhibited the modified scatter- 
ing to a notable extent. When a cloud was formed 
within the vessel by ion, the modified scatter- 
ing brightened up at the same time as the ordinary 
or classical scattering. The conclusion is thus reached 
that the radiations of altered wave-length from 
neighbouring molecules are coherent with each other. 
r surprise was provided by the - 

scopio obeervations. Using sunlight with a blue filter 
as the illuminant, the modified scattered radiation 
was readily detected by the appearance in the spectrum 
of the scattered light of radiations abeent from the 
incident light. ith & suitably chosen filter in the 
incident light, the classical modified scatterings 
appeared as separate oe in the spectrum separated 
by & dark region. is encouraged us to use & 
meroury aro as the source of light, all radiations of 
longer wave-length than 4858 A. being cut out by & 
filter. The scattered radiations when examined witb 
a pe showed some sharp bright linee addi- 
tional to those present in the incident light, their 
wave-length being longer than 4358 A.; at two 
such lines were prominent and a to be accom- 
penied by some fainter linee, in addition & con- 
tinuous . Therelation of encies between 
the new lines and thoee present in incident hght 
is being in’ igated by photographing and measurmg 
the spectra. e pe i visual observations 
appear to indicate t the position of the principal 
modified’ lines ia the same for all substances, though 
their intensity and that of the continuous spectrum 
does vary with their chemical nature. 


210 Bowbazar Street, 
_ Calcutta, Mar. 8. 


C. V. Raman. 
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Limits of Form and Magnitude in Desert Dunes.? 
By Dr. VAUGHAN CORNISH. 


EVIEWING in the light of later publications, 
partioularl Sven Hedin's “Scientific Re- 
sults " and Dr. W. F. Hume’s “ Geology of Egypt,” 


vol. 1, the observations of sand dunes which 1 made 

more than a quarter of a century ago, I have been 

. led to recognise the dynamical significance of the 

peaked structure which is so marked and pi 

eaque a character in the sand seas of the Gobi, the 
On the sea shore, loose, 


sand is arranpa by 
the wind in little waves, which travel and’ keep 
station with one another as they move. They are 
a few inches from crest to areet, with short, steep 


looking across the direction of ibe wind, but a level 
sky-line when looking up- or down- wind. The 
drawings of M. Binosi in the western desert of 
Egypt, of Dr. Sven Hedin in the Takla Makan, 
that made from the notes of Sir Francis 
Younghusband in the Gobi (“The Heart of a 
de re show that, in whatever direction 
we loo e -line is unotuated by ah 
all of which attain about the same height tae 
whereas the little sand-waves or ripples are normally 
level-crested and Jong-crested, the large sand 
waves or dunes which rise from & sea of sand sub- 
ject to stormy winds are usually peaked and 





Fe. L—The level cresta of wollen sand ripples. 


front and long, gentle slope to windward. These 
little solian waves, or ripples as A ike are called, 
are remarkably level-created and ong-crested, 
these characters being much more pronounced than 
in the wavea which travel on water during the 
action of a breeze (Fig: 1). 
In the extensive deposite of dry sand which are 
called sand seas, these me and level-crested 
lea pattern the slopes of the larger waves, 
ebd dunes. The average steepness, or ratio of 
height to length, of the dunes is comparable to 


that of the lea but generally rather lees. The 
profile of the waves, or dunes, is of the same 
general character as that of the ripples, a short, 


steep front and a long, gently-slopmg back ; but 
the section at t anglea to the wind is very 
different. A m viewing & landscape of solian 
sand ripples would see & succession of peaks when 


by Wa per on * Waves in Granular Material Formed and Propelled 
and Ourrenta," Monthly Yotwes af the RAS, M oophyuiqal 
BT nent july Weer, 
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frequently short-crested.* The peaked form has 
been ascribed to a breaking of the level topped 
rye i by wind from a direction inclined, or at 
les, to that by which the nea were built. 

Ip ig evident that such seasonal change of wind 
would furrow the ri and make them otherwise 
irregular, but from observations which 1 made in 
Egypt i in 1899 I infer that -and-saddle form 
can be produced by strong wind constant in direo- 


_tion, and that this is in fact the form of the maxi- 


mum sand waves produced by such wind in a sand 


Bea. 

On a dried-out sandbank pf the Nile near Helwan, 
where the sand is finer and more mobile than that 
of the desert, I watched a group of many little 
dunes, about twenty inches high and thirty feet in 
wave-length, during the process of transformation 
PG idus [Dat beori produced Dy Dr. I eee 


ad een m whioh 
of elevation is of the same order of 
it s measured." 
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from the level-crested to the peak-and-saddle 
crested form, the direction of the wmd remaining 
constant. It can easily be understood that if the 
wind increase after the ridges have attained their 
maximum steepness the crest will collapse here and 
there, but the natural expectation would be that 
the parte then left y vice would goon give w&y, 
thereby levelling the crest, whereas in fact the 
undulation of the oreet rapidly inoreased. It 
follows that if any lowering at the peaks occurred, 
it must have been less rapid than at the saddles, 
but in point of fact there was no indication that 
any lowering had occurred at Pie ree The 
action of the wind, as well as I could ascertain, 
was as follows. In ing thro the ‘notches 
or saddles it neither conformed to the profile of the 
surface nor circulated round a horizontal axis, but 
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When I crossed the Suez Canal at Kantara and 
went east along the El Arish route to view the sand 
sea, of northern Sinai, I found the western edge of 
the buried country, where the sand is not deep, was 
all in rounded, billowy undulations like those of 
gently rolling chalk downs; but farther on, where 
thed t was thicker, the dunes had the character- 
istic desk-shaped profile. Their ridges, however, 
although of considerable crest-length, were neither 
level nor merely undulating, but punctuated by peaks 
the height of which above saddle was comparable 
to the height of saddle above trough. The moderate 
breeze which was blowing daily at the time of my 
visit was in the reverse direction to that of the wind 
by which the dunes appear to be formed, not 
oblique or at right angles thereto. As the height 
of peak above trough is sometimes as much as 








swirled spirally. It is significant that the ripples 
at the saddles were larger and the sand coarser 
than elsewhere. Under the lee of the k the 
right- and left-handed spirals met. en the 
dunes were losing more sand than they received, 
and the wind was strong, the action of these 
converging currents under the lee of the peak 
' was to scoop out the loose sand, lowering the 
trough, sometimes-down to the bare floor. en, 
however, there was no depletion, a longitudinal 
“bank of sand was piled against the lee of the peak 
where the conve currents met. 

I measured the height and wave-length of a lo 
series of these dunes which had level crests, and o 
another series the crests of which had marked 
peak-and-saddle form, and found that the average 

' steepness was the same, a result which pointe to 
the conclusion that as much sand is piled on the 
peaks as is eroded at the saddles. 
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“Fie. 2—A peak on the crest-ridge of a sand dune, 


three hundred feet, it is evident that the force of 
the wind at the crests must be considerably greater 
than that to which the sand on the shallow margin 
of the sand sea is exposed. This would account 
for the more pronounced form of profile. It is 
evident, however, that the increased force of wind 
due to vertical deflexion must set a limit to the 
growth of peaks: there will be a certain height at 
which the top will collapse. 

On the west side of the Suez Canal, near Ismailia 
and cloge to Lake Timsah, was a transverse ridge 
of dune from which rose ii eerie peak so sh 


the monumen 


that ita a ce 
pyramids o: gypt (Fig. 2). As I P the 
peak from the lee side ın order to obtain a nearer 


view, the vibration of my step caused a considerable 
landslide, the soft sand of the lee side breaking away 
from the crest-line where it abutted on the more 
compact sand of the weather slope. The &ocom- 


Q2 


- 
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panying pho ph was snapped at the moment 
when ali M rim The oocurrence emphasised 


ping . 

the seen ttre that such peaks are forms of aooumu- 

lation, not erosion. 
From the foregoing observations I infer that if 
& country be silted with loose, dry sand under the 
&olion of strong wind constant in direction until 
the dunes attain maximum height, the sky-line will 
be serrated by peaks not only when viewed at right 
angles to the wind but also when looking up- or 
down-wind ; that these peaks are not remnants of 
erosion, but accumulations; and that the normal 
crest-line of maximum dune in a sand sea subject 
to strong wind of constant direction is not level, 

but peaked. ` 
Dr. Sven Hedin records in his ‘‘Scientific Resulta ” 
that in the eastern part of the desert of Lop, the 
windward part of the Tarim basin, small dunes are 
formed during the dying-down of a storm, but 
when the wind gathers force in the next storm are 
i . Mr. A. E. Douglass* and Prof. 8. I. 
ey * reoord that in the windward part of the 
Peruvian desert of Islay the sand, which is derived 
from an extraneous source, oolleota in isolated 
dunes lesa than four feet high which are not per- 
manent, being dis after a time, blown to 
ieces by the wind. As soon as a height of four 
eet is attained, permanence is assured, but does 


* Appalachia, vol 12, No 1. 
Astronomical 


5 Annals of the Obeervetory of Harvard College, 29, 
Part IL 
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not ocour nearer than twenty miles from the wind- 
ward edge of bis desert. From this position the 
moving mounds grow during a v ort course 
of travel from four feat to fifteon eet in height, 
which is the characteristic maximum throughout 
the remaining twenty-five miles of desert plateau. 
The dimensions and movement of a dune near La 
Joya railway station have been recorded for several 
years. The rate of pro was remarkably 
uniform, 62, 57, 63, 63, eet in successive years, 
and the height and breadth of the crescentio mound 
was almost constant. The length and direction of 
the tapering cusps or horns varied, but the quantity 
of sand added to or subtracted from the cuspe was 
very small in proportion to the total mass of the 
dune, not, I think, greater than the quantity oon- 
tained in one of the rudimentary dunes which form 
and disperse in the windward part of the desert 
according to the vicissitudes of weather. 
It is well to bear in mind that most of the re- 
corded observations of the movement of sand- 
ins in deserta have been made during moderate 
reezes, when the effect of a mound of sand is to 
provide shelter to leeward. During storms the 
atmosphere in a sand sea is usually so blinding and 
suffocating that no precise observations are made, 
but in this weather the increased force of wind at 
the summit of the dune is sufficient to cause dis- 
persal, a reversal of the mode of action which we 
commonly observe. 





High Frequency Sound Waves of Small Intensity and their Biological Effects. 


By Prof. E. Nswron Harvuy, Princeton University, 
and ALFRED L. Loomis, the Loomis Laboratory, Tuxedo Park, New York. 


W. WOOD and one of us (Loomis) have 
e described (PMI. Mag., 4, 417; September 
1927) oertain physical and biological effects 
observed with high frequency sound waves of t 
intensity. To obtain this great intensity, pies 
potentials (of the order of 50,000 volte) are required, 
and the oscillating piezo-electric quartz 
must be operated in an oil bath. is method is 
not suitable for observing biological material under 
& microscope. . 

For this purpose we have construoted a special 
device whieh can be attached directly to a micro- 
scope and operated by an oscillator of relatively 
low power but must be accurately tuned to reson- 
&noe with the quartz crystal. The entire oscillator 
(Fig. 1) is Mad compaot and weighs only eighteen 
pounds. It takes ourrent directly from the 110 volt 
A.C. lighting oirouit and employs a 75 watt tube 
(Radiotron 852) with two small transformers (one 

iving 8 volta for the fllament, the other 1100 volta 
fos the plate). The microscope with quartz crystal 
is set up about three feet from the oscillator and 
connected through a shielded lead, so that move- 
menta of the operator will not materially vary the 
capacity and thus the frequency. Two ‘controls 
which connect with the oscillator are operated 
from the microscope, one varying the plate and 
filament ourrent and the other the uenoy. 

The crystal mounting consists of & elite ring 
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which is placed directly on the microscope : 
Fastened to the top of this ring is a thin foil 
electrode connected to the high tension lead. 
The quartz crystal is placed on top of this electrode. 
The crystal is 54 mm. in diameter and 7-02 mm. 
thick. It is cut with ite electric axis dicular 
to the plane of the disc. Its na frequency is 
406 kilocycles per second. The specimen to be 
examined is placed on the centre of the upper sur- 
face of this disc and protected with a cover glass. On 
top is placed the upper electrode, which is earthed. 
The frame of the ‘microscope is also earthed. A 
small hole through the centre of the lower electrode 
permits adequate illumination of the specimen, 
and a similar hole through the upper electrode 
permits the light. from the specimen to enter the 
microscope objective. 

O0 ing under & high-power microscope, it has 
been ible to follow the progressive destruction of 
frog blood corpuscles. The oval tells at first become 
warped and twisted. Strained areas appear and. 
the colour fades, leaving & pale distorted shadow. 
Human blood corpuscles are likewise twisted and 
sometimes broken up into many small globules 
like an emulsion of oil. Individual bacteria can 
be studied, but while they can be violently agitated, 
we have not yet been able to observe their destruc- , 
tion under the microscope. 

If a fine emulsion of ollis examined, an individual 
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droplet of oil can be 
rotate rapidly in either direction at that 
can be accurately controlled by varying tly the 

uenoy of the oscillating circuit. 

excellent material to illustrate the effecta af 
these waves is a leaf of Elodea, two oell layers in 
thickness. The protoplasm with suspended.chloro- 
plasts forms & layer about the cellulose cell 
wall ‘enclosing the vacuole of oell sap. High 
frequency sound waves of low intensity 
through these cells cause the protoplasm to rotate 
very much as in the normal rotation or oyolosis of 
Elodea. ‘Increasing the su eae sims intenaity in- 
creases the movement until the whole ocell is a 
rapidly whi masa of protoplasm, fragmenta of 
whioh are torn loose and rotate as small balls in the 
vacuole. The effect is very striking and might 
almost lead ‘one to conclude that the normal 
oyclosis of this plant was caused by high frequency 
vibrations. The normal protoplasmic rotation of 
Elodea is stopped by the waves unless they are of 
very low intensity. Rotation begins again pro- 
vided the irradiation has not been. 
too stro Sugar - plasmolysed 
Elodea are affected in the 
same manner p are the unplas- 


molysed ones, the whole to- 
plasm rotating iiis vinti], with 


led out and made. to 


HHO V. 


ching lasta, still whirling, through- 
out tho cell. Nitella cells when 

to radiation have the 
chloroplaste torn from the walls 
of the cell and whirled rapidly, 
leaving a clear area which had 


ee RA di 


colour. 
This of the cell oon- 
tents is one of the most characteristic effects of 
gu nios. The smaller the cell the more 
dinis it is to stir, but we have observed the 
rapid rotation of the 2o in moss cells the 
diameter of which av The phenomenon 
is not connected with Erag celis only, but may be 
observed in Elodea killed by heating or by chloro- 
e ee a greater intensity is necessary 
rotoplasm is coagulated on death, and 
ted mass is only churned with some 
dmat 
This microscopic method offers a promising 
means of attack upon the problem of influencing 
the development of omm. of various species, aa 
forces can thus be applied inside an egg at different 
stages of ita development without the necessity of 
eturing the oell wall or ave opg membrane. 
Tuo results immediately suggest the’ interesting 
. Possibility of converting an egg with determinate 
` cleavage into an indeterminate one by thoroughly 
mixing and aes the organ-fo 
stanoes of its interior e are now upon 
this &nd allied roblems, the resulte of which we 
Mg cin to publish in due oourse. 
of the waves have been noted that 
could be clearly traced to an influence on chemical 
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processes in cells, although it is known that high 
N waves influence certain chemical systems, 
especially metastable ‘ones (W. T. Richards and 
A. L. Loomis, Jour. Am. . Joc., 40, 3086 ; 
1927). The phenomena i in living organisms, apart 
from temperature rise, are connected with mech- 
anical effecta, the most striking of which might be 
best described aa ‘ intracellular 

In certain biological studies where great intensity 
is desired, and ‘it is not td observe 
under the microscope, & high-powered oscillator ia 


er such an oscillator and placing the material 
to be treated in test tubes which were sibjected to 
the Mor aee Wood and Loomis caused the 
rupture of filaments of Spirogyra, the tearing of 
Paramecium and the laking of red blood corpuscles. 
This latter effect is v striking, defibrinated 
mammalian blood Leer in physiological salt 
solution laking completely in one minute before the 
average temperature of the fluid had risen to 37? C. 
They also noted the killing of small fish and frogs, _ 


D shielded lead 





but the cause of death was not determined. Using 
the same high-powered oscillator, we have taken 
small o i like Englena or Paramecium and 
encloged them in capillary. tubes sealed at the ends. 
When one end of such a tube is subjected to 


intense vibrations the o isms are wn in 
piles ly spaced (about 2 mm. apart, depend- 
Ing on the diameter of the capillary) the tube, 
from which they are unable to swim. ese piles 


represent nodes of transverse vibrations set up in 
the capillary. It is not ~~ the o swim 
into these nodes but the ively carried into 
the nodes, and fortuna o, or between the nodeg 
they would be subjected to mechanical ing that 
would disintegrate them. Thus, red bl oor- 
puscles in-a capillary tube are thrown into the 
nodes and quite unharmed by ten minutes’ ex- 

ure to radiation, whereas the same corpuscles 
in a test tube, where convection currentis carry 
them about, are laked in one minute. Even 
luminops bacteria and particles of form 
stris in capi tubes, but colloi oe (as 
of benzo-purpurin, arsenic sesquisulphide, or ferric 
hydroxide) do not. 

An emulsion of luminous bacteria in sea water 
in a test tube, exposed to radiation until the 
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temperature rose from 1-5° to 21-:5°, luminesces 
considerably less b htly than & control tube 
heated from 1-5° miu The turbidity is also 
leas in the irradiated tube, indicating that some of 
the bacteria have undergone oytolysis., Control 
experiments showed that the deii was not 
due to the electrio field. The luminescence of a 
mixture of Cypridina luciferin and luciferase was 
unaffected by irradiation in any way that could 
not be accounted for by rise in temperature. 

One might expect that high frequency mech- 
anical vibrations, carrying as much energy as they 
do, would be capable of stimulating muscle or nerve 
tissue. All attempts to demonstrate a stimulating 
action have failed The sciatic nerve of a frog 
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connected with the gastroonemius muscle may be 
touched (either nerve or muscle) to a test tube 
violently oscillating or be immersed in 4 galt 
solution in such a test tabe without stimulation 
and without mjury. Both nerve and muscle are 
later found to be quite irritable to electrical stimuli. 
The high tension field is unable to stimulate because 
of ita high pe ene A bull frog’s heart mounted 
in Ringer’s solution in a test tube touching the oil 
and connected with a heart lever for reco 

movement, shows no peculiarities of the contrac- 
tion, but an irregularity and usually & slowing of 
the rate, despite the rise in temperature b 
accompanies the irradiation. Further observations 
will be necessary to analyse these peculiarities. 





Obituary. 


Mr. W. B. Crorr. 
ILLIAM BLEADEN CROFT died at Win- 
chester on Mar. 23 at the age of seventy-six 
. Born in 1851, the sixth son of a surgeon, 

. C. I. Croft, he went to Christ's H ospital, and 
thenoe as a scholar to Pembroke College, Oxford, 
and obtained first classes in the achools of mathe- 
matics and natural science, besides rowing bow in 
the Pembroke boat at the head of the river. 

Croft was a very remarkable man. He was ap- 


inted mathematical and then science master at 


Winchester College in 1874, but for the last twen 
years of his servioe he Aerie only physics. He 
retired in 10165. this time he never 
missed an hour’s este through ill-health. He 
was a fellow of the Physical Society, at the meetings 
~of which he was a regular attendant, and was 
elected to the council in 1903. He served several 
times on the committee of Section A of the British 
Association, and examined for the final honours 
school in natural science at Oxford. 

Croft took little interest in chemistry, but he was 
a born physicist. Had he been trained in one of 
the great university schools of to-day, he would 
have achieved a fame far beyond that which fell 
to his lot. He had the gift of a vivid scientific 
curiosity, an uncanny power of pitching upon the 
first hint of a new discovery before others were 
fully awake to ita importance, and a talent for 
experiment that almost amounted to genius. He 
was a constant reader of NATURE and other scien- 
tiflo periodicals, and he carefully out out articles 
and pasted them into acrap-books, which he filled 
with commenta and annotations. If anything 
struck him as likely to lead further, he at once got 
into touch with the writer of the article or letter, 
and repeated for himself any enta that 
could be com in his laborato, developing 
them in promising directions. Thus, for example, 
it came shout that he was the first man in England 
to make a Branly coherer and to perior further 
e ents with Hertzian waves. 

Croft was always at work on pieni of 
common oocurrence, and never rested until a 
and some special pupils, understood its ph 

cance. Did a question arise about or 
fiddles Croft set to work immediately upon the 
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fundamentals and harmonics of coll bells, and 
called in the assistance of the musical staff. His 
photographs of diffraction phenomena were extra- 
ordinarily good, and still enrich the pages of Edser’s 
“Light for Students.” ight and sound were 

haps his chief interesta, but he did good work 
in electricity also. 

A teacher for the few rather than the many, 
to those of his pupils who by rc) and 
aptitude proved Miorisclsen worthy of the meti- 
culous care which he bestowed upon his 
Croft im &ll that they could receive of 
of and reverence for science, and 
veg si resi eager eee i 

ental approsdi z, and he kept tou 
with them in after years. A permanent memorial 


of him is left in the collection of interesting 
apparatus which he gathered in the College labora- 
tory; but above all, he will be remembered by 
his pupils, his co ee, and his many friends for 


infinite courtesy and thoughtfulness. He leaves 
& widow, three sons, and a daughter. 





Wa regret to announce the following deaths : 


Prof. Wilhelm von Branca, emeritus professor of 
logy and palwontology in the University of Berlin, 
dietus ash for his work on the evolutionary history 
of man and other animals and for work on the 
development of flight, on Mar. 12, aged eighty-three 


years. : 

Prof. Elmer E. F. Creighton, of the General Electric 
Co., Schenectady, a -known consulting electrical 
engineer, on Jan. 18, at the age of forty-nine years. 

Mr. Alerander E. Outerbridge, of the Wiliam 
Bellera Company, professor of metallurgy at the 
Franklin Institute, known for his work on the mole- 
cular physics of iron, on Jan. 18, aged seventy-seven 
years. 


Mr. E. A. Reynolds-Ball, author of many travel 
and guide books, including ‘“‘ Mediterranean Winter 
Resorta,” aged sixty-nine years. 

M. Emile Senart, president of the Société Asiatique 
of Paris and an honorary fellow of the Royal Asiatic 
Eee of of M Britain, and author of “ Castes 

," on Feb. 21, aged eighty sharia 

Mr. G. end Williams, a distinguish 
in the medical use of X.r&ys,; on April 1 
aixty-three years. 


is an 
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The Physical Basis of Light Therapy.?: 
- By Prof. F. Lr. Horwoop. 


Tus SPECTRUM OF RADIATION. 
HE visible spectrum is only a small portion 


of the complete spectrum of ethereal waves.. 


Beyond the violet with progreasively decreasing 
wave-lengths, come successively the radiations 
called ‘ ultra-violet,’ soft X-rays, hard X-rays, the 
gamma rays of radium, and the very penetrating 
radiation, the ‚so - called cosmic rays, which have 
only recently been proved to be of extra-terrestrial 
origin. Similarly, beyond the red, in progress- 
ively increasing wave-lengths, come in turn infra- 
red and the Hertzian waves used in radio com- 
munication. 

Table L gives the approximate wave-lengths of 
the various radiations, but it must be noted that the 
divisions are quite arbitrary and that the various 
regions may overlap ; differences in properties arise 
solely from differences in wave-length. 


Tanrm L 
Type of Eadlation. Approximate Range of 
Hertian waves kilometres to a few 
oentimetres. 
Infra-red. , A few millimetres to 
7000 A. 
Visible speotrum 7000 to 4000 A. 
Near ultra-violet . 4000 to 3000 A. 
Middle ultra-violet . 8000 to 2000 A. 
Far ultra-violet 2000 to 1000 A. 
Soft X-rays . 100 to 1 A. 
Medium and hard X-rays (used in 
diagnosis and 0-2 to 0-05 A. 
Gamma rays from from radium C. 0-02 to 0-001 A. 
Cosmio rays. 0-0005 to 0-0003 A. 
f Now. |^ > 
1 A. —1 Angstrom unit =one hundred-millianth of 1 om. 
=10 om. 


LIGHT UBED IN THERAPY. 

Both natural and artificial sources of light are 
used for therapeutio purposes, and considerable 
differences of opinion exist as to their relative 
merits. These differences arise very largely from 
the fact that the relative distribution of energy 


3 Eee after Tovigiot eod With additione, fronsk Bartholomew’. 
Hospital Reports, 1 


amongst the infra-red, visible, and ultra - violet 
portions of the spectra of the different sources varies 
over wide limits. 

Numerous observers have noted the close parallel- 
ism between pigmentation due to exposure to light 
and beneficial therapeutic resulte. Experiment 
has shown that the solar radiations which are most 
active in producing pigmentation of the skin and 
hsamobactericidal effects are those between 2900 
and 3000 A., or, in other words, those which aré 
situated in the middle ultra-violet part of the 
spectrum. Infra-red and visible radiations may 
certainly influence the rate at which these effects 
are produced, but in general cannot themselves 
produce them. 

On account of the spectral region used and the 
effecta produced, light therapy is often called 
‘ultra-violet light treatment,’ ‘ phototherapy,’ or 
‘actinotherapy.’ More often these terms are used 
in connexion with artificial sources of light to 
distinguish such treatment from ‘ heliotherapy,’ or 
sunlight treatment. 

SUNLIGHT. 

The natural source of ultra-violet radiation is the 
sun. The spectrum of sunlight after filtration by 
the earth’s atmosphere extends continuously from 
the infra-red to the middle ultra-violet regions 
(30,000 to 2000 A.), but ite limita are influenced by 
the seasons, height of the sun above the horizon, 
altitude of the place of observation, water vapour 
content of atmosphere and atmospheric pollution. 
The lower the sun is in the heavens, the greater is 
the length of path through the earth’s atmosphere 
that its radiations have to traverse, and the result- 
ing &beorption considerably shortens the range of 
the spectrum. The intensity of ite ultra-violet 
radiation reaches ita maximum about one hour 
after midday onaclearday. Dull, cloudy weather, 
coupled with atmospherio pollution due to smoke 
and chemical fumes, may practically reduce to zero 
the intensity of these active rays in the neighbour- 
hood of a large city. 

It is important to note that the total ultra- 
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violet radiation from the sky is more than that from 
the direct sun. Even with the sun at ita zenith the 
ultra-violet radiation from it does not exceed 90 
per cent. of that from the blue sky, whilst with a 
low sun the sky yields far more. This addition to 
the amount of ultra-violet radiation which & patient 
receives from the direot sun is due to the scattering 
of the sunlight by the smallest particles of the 
atmosphere. The effect is the more pronounced 
the shorter the wave-lengths involved. As Ray- 
leigh has shown, the amount of energy scattered by 
& particle of given size varies inversely as the fourth 
power of the wave-length, and consequently the 
phenomenon. exhibita iteelf more in the ultra-violet 
than in the visible spectrum. Thus—a fact of 
great practical importanoe—it is not essential to be 
i See A E EE ae 
benefite of heliotherapy. 

The above considerations show us that treatment 
by natural sunlight (heliotherapy) is intimately 
associated with geographical and climatic oon» 
ditions. In the Alps, at altitudes of above 5000 ft., 
pure, fresh, dry air and an almost ‘constant daily 
supply of sunlight are easily obtainable, whereas in 
England the sun appears only erratically, and ita 
ultra-violet component varies rapidly within wide 
limits, rendering dosage difficult and regular treat- 
ments’ impossible: For these reasons, artificial 
sources of radiation have been developed by which 
constancy of output can be strictly controlled. 





ARTIFICIAL Souncas OF. ÜLTRA-VIOLET 
RADIATION. 


-All the artificial sources of light used for thera- 
peutic purposes are heterochromatic (that is, emit 
a broad band of wave-lengths), since, up to the 
present, no one has designed & practicable source of 
monochromatio radiation of sufficient intensity to 
be of definite therapeutic value. 

The chief sources of ultra-violet radiation are 
electric arcs. Incandescent’ electric lampe with 
their bulbe made of fused quartz or of glass manu- 
factured for ita special transparency in this 
region of the spectrum (such as Vita-glass) are 
occasionally used for some purposes, but their 
low energy output makes their general use im- 
practicable. ` 

The arc-lampe usually employed are of two types, 
namely, (a)-open aros, and (b) enclosed arcs. 

(a) Open arcs havé electrodes of iron, tungsten, 
metallic alloys, or carbon. Carbon electrodes 
may be either solid, ‘neutral cored,’ or ‘im- 
pregnated." Neutral cored carbon electrodes have 
a soft core of carbon powder mixed with a 
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small amount of some substance such as potassium 
silicate to ensure quiet, steady burning. Im- 
pregnated carbon electrodes have mixéd with the 
carbon powder, either salts of various metals, 
powdered metals; or a central wire core. Thus 

* white flame’ carbon electrodes usually contain 
the fluorides of the rare earths obtained as residues 
from monazite sand; ‘blue flame’ carbons con- 
tain iron. The ultra-violet radiation emitted by 
those arcs varies greatly with the chemical compoai- 
tion of the electrodes and the current between them. 
A high current density is necessary for high 
efficiency. 

(b) Enclosed aros are mercury vapour lampe with 
fused quartz (not glass) envelopes. 

All these lamps produce ultra-violet radiation of 
sufficient intensity and satisfactory quality for 
therapy. Each differs from the rest m spectral 
range and haa its special advantages and defeota. 

‘One of the varieties of carbon aro is usually 
employed in institutions when group treatment is 
given, and a mercury vapour lamp for individual 
or localised treatment. The order of the maximum 
relative percentage of ultra-violet radiation of 
wave - lengths leas than 3200 A. in. the total 
radiation emitted by the above sources, is 

Meroury arc. 

Impregnated carbon aro. 

The sun. 

. Neutral oored carbon aro. 

Incandescent electric lamp. 
The radiation from ‘the neutral cored, or solid 
electrode carbon aro is similar to that of the sun, 
in that it is relatively weak in radiation of wave- 
lengths lees than 2900 A. It is, however, strong - 
in infra-red radiation of wave-lengths longer than 
30,000 A., which the earth’s atmosphere has 
eliminated from the solar rays. 

Special dispositions are required to maintain 
metallic aros on an alternating current supply. 

We know that radiations from the middle ultra- 
violet region can exert marked bactericidal proper- 
ties 15 vitro, and also ‘ activate ' certain substances 
such as ergosterol, eto., in such a manner that when 
ingested they tend to cure rickets. We also know 
that the bactericidal power of the blood is enhanced, 
and the mineral metaboliam promoted, when the 
living animal is subjected to these rays. Some 
effects, such as the erythema following irradiation, 


‘only appear after an interval of time—called the 


‘latent period '—has elapsed since the exposure 
terminated. How these effects are produced is not 
known with certainty, and light therapy is still 
mainly empirical. 
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For every substance there are radiations which 
will cause some of ita atoms to eject electrons and 
consequently leave the stripped atoms positively 
charged. This phenomenon is called ioni&ation or 
photo-electric emission. For it to occur, it is only 
necessary that the wave-length of the incident 


radiation should be leas than a critical or threshold - 


value, which is characteristic of the atom ionised. 
For most substances the critical wave-length lies 
in the ultra-violet spectral region, but for some it 
occurs in the visible spectrum, and for cmaium is 
actually in the infra-red region (see Table IL). 
. The wave-length which will cause maximum 
emission of electrons from any element is approxi- 
' mately two-thirds of the oritical wave-length for 
that element, and for sodium, potassium, and 
oægium lies in the visible spectrum. The velocity 
of emission of photo-eleotrons depends on the wave- 
length of the exciting light, whilst the number 
emitted depends upon the intensity of the light. 


Tasna II. 
Orliaoal Wáve-length in A. 

Hiement. for Plioto-electris 
Graphite . 2615 
Co . 2665 

- Selentam 3870 
Iron . 2870 
Cadmium 8130 
Zino . 
Bodium | .  .  . 8000 (about) 
Potamium . . . 7000 ,, 
Cesium š 7 g » 


As the emission of photo-eleotrons from an 
illuminated surface is very susceptible to the 
presence of condensed surface films of gas or vapour, 
it is necessary for reproduction of photo-eleotrio 
effects that the surfaces be prepared, and main- 
tained, in high vacua. - ] 

. FLUORBSOHNOB AND PHOSPHORESOENOB. 

Certain substances, when stimulated by radiation 
of one wave-length, emit radiation of a different 
wave-length. If the emission only appears whilst 
the stimulus is being applied the phenomenon 
is called fluorescence, but if it persista after the 
stimulus has ceased it is called phosphorescence. . 

Phosphorescenoe is only exhibited by solids: 
fluorescence by solids, liquids, and gases. Al- 
though Stokes stated that fluoreasent light was 
always of longer wave-length than the exciting 
light, we now know that this rule, though generally 
valid, is not invariable. 

Fluorescence is caused by the return to a more 
stable position in an atom, of, electrons displaced 
by the exciting radiation. 
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PHoTO-OHEMIOAL ACTION. 


That chemical action can be brought about by 
light has been known for a very long time, and is 
familiar to everyone through photography. Photo- 
chemical actions are usually divided into three 
classes, namely : 

(a) Photo-estalytio actions in which light only 
&coelerates an irreversible process. Here the light 
cannot be regarded aa gtored up in the tranaformed 
substance as chemical energy. The action only 
occurs in the presence of a catalyst. Thus, in the 
presenoe of colloidal uranium, formaldehyde may 
be synthesised from carbon dioxide and water, by 
exposure to sunlight. Without the uranium no 
formaldehyde is formed. : 

(b) True photo-chemical equilibria in which the 
equilibrium of some reversible reactions is altered 
by light, and again brought back to the initial state 
on standing in the dark. (Compare the behaviour 
of a selenium oell which conducts electricity better 
when illuminated than in the dark.) 

(c) False chemical equilibria, which are irre- 
versible processes oompoged of two or more photo- 
oatalytio reactions. 

In certain cases the initial action of radiation is 
to decompose some substance (called a ‘ negative 
catalyst ’) which hinders the chemical action which 
takes place some time after the irradiation of the 
system has proceeded (af. erythema and pigmenta- 
tion). 

Photo-chemical actions are subject to the follow- 
ing two laws: i 

Grotthus’s Law.—Radiation must be absorbed in 
order to bring about the reactions which it produces. 

Bunsen-Roscoe Law.—The amount of substance 
decomposed by radiant energy is proportional to the 
amount of tadiant energy absorbed—that is, is 
proportional to the product of the intensity of the 
radiation, by the time for which it is applied. 

In connexion with the above, it should be noted 
that radiations of different wave-lengths may pro- 
duoe different actions on one and the same sub. 
stance. It appears to be a fairly general rule that 
of two radiations which produce opposite effects, 
it is the longer wave-length which produces the 
oxidising action and the shorter wave-length the 
reducing action. The deooloration, by infra-red 
rays, of glass which has been coloured by ultra-violet 
rays, illustrates this. i 

Several writers have claimed that they have 
detected a similar opposing action, or physiological 
interference, of infra-red and ultra-violet radiations 
in the production of erythema of the akin, or the 
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immobilising action on bacteria in vitro. These 
observations, which have not yet been confirmed 
beyond doubt, are of great interest from the point 
of view of choice of an artificial source of radiation 
and the measurement of dose. 

Unlike most chemical reactions, in which rise of 
temperature produces a marked increase in the 
‘velocity of reaction, the effect of temperature on 
photo-chemical reactions is usually very small. 


ABSORPTION, TRANSMISSION, AND- REFLECTION. 

Certain substances strongly absorb light corre- 

* sponding to some parte of the spectrum, and 
transmit -the remaining light unchanged. This 
phenomenon: is called selective absorption. It 
produces dark bands, called absorption bands, in 
the spectrum of the transmitted light. 

Absorption bands are characteristic of the 
absorbing substances and serve to identify them by 

' examination with a spectroscope, for example, the 
bands of hæmoglobin and chlorophyll. 

By making use of the selective absorption bands 
of different substances, it is poasible to make light 
filters whioh will transmit narrow bands of wave- 
lengths in chosen parts of the spectrum. 

The reflecting, transmitting, and sbeorbing 
powers of a substance for light in the visible 
spéotrum give no trustworthy indication of these 
properties for radiations in the infra-red or ultra- 
violet regions. 

The percentage penetration of dead human akin 
by ultra-violet radiation is given in Table MI., 
which records some measurements by Hasselbalch. 


M Tasta OL 
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Wavelength in A. 
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The practically negligible penetrative power of 
the biologically active ultra-violet rays indicated 
by this table is very marked. Definite clinical 
evidence is available, however, whioh shows that 
‘ultra-violet radiation of wave-lengths shorter than 
2900 A. can produce marked physiological effects. 
The difficulty of explaining these effecta by any 
direct or indirect action has recently been oon- 
_Aiderably lessened by the work of Macht pnd his 
co-workers. These investigators have shown that 
the penetration of ultra-violet radiation into being 
tissue is greater than for dead tissue. This is 
brought out by comparing the figurea in Table ITI. 
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with those pene by Macht and summarised in 
Table IV. 
Tarın IV. 


(Transmission of monochromatic ultra-violet radiation 
through living animal tissue, 1-175 mm. thick.) 
Wave length j 
: 3660 | 3130 2800 | 2650 | 2587 
(per n 16-8| 11-4| 19-5| 27.2, 56-3) 288) 42-8 

Infra-red and luminous rays can penetrate more 
deeply than ultra-violet. rays. Sonne has-shown 
that the luminous rays oan produce a greater 
elevation of temperature below the skin than the 
infra-red rays, and asserts that this heating effect 
due to absorbed luminous rays amsiste in, the 
destruotion of toxins and formation of antibodies. 

Ordinary window glass transmite & portion of 
the ultra-violet nearest the visible region of the 
spectrum, but cute out completely all wave-lengths 
leas than 3100 A. It thus abeorbs all the solar 
radiation which produces pigmentation, eto. Fused 
quartz, and water transmit ultra-violet radiation 
quite freely down to wave-lengths of about 2000 A. 
Corning glass 980 A. transmits all solar radiation 
almost aa freely as the more expensive fused quartz. ' 
Vite-glass resembles Corning glass 980 A. in ite 
properties, but is not so transparent for equal 
thicknesses, and also exhibita some deterioration in 
transmission after exposure to sunlight. 

* Wood's' glass, which outa out most of the 
visible spectrum, transmits a band of wave-lengths 
in the near ultra-violet region about 3600 A. and is 
therefore useful for fluorescence experiments. ` 

Snow is & good reflector of ultra-violet radiation, 
and snow-blindness is due to the reflection by it of 
the short waves of sunlight. 

Polished surfaces of magnalium, nickel, and 
aluminium make the best reflectors of the middle 
ultra -violet region of the spectrum for ordinary 
purposes ; silvered mirrors are much poorer. 

The biological effect produced hy uninterrupted 
exposure to ultra-violet radiation appears to be 
directly connected with, and in proportion to, the 
energy absorbed (Bunsen-Roscoe Law). The- in- 
tensity-of the incident radiation and the time of 
exposure are the external quantities, and the 
absorption coefficient of the skin the internal. 
quantity, which determine the quantity of energy 
absorbed, and therefore the biological effect. 

Tt has already been pointed out that all sources of 
radiation used in light therapy are heterochromatic, 
and that radiation from them is absorbed differanti- 
ally by the skin. Reference has also been made to 
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Sonne’s assertion concerning the effecta of luminous 
rays, and also to the possibility of antagonistic 
action between infra-red and ultra-violet rays. 
Throughout this article it has been assumed that 
exposure to wlira-violet radiation is easential for 
the production of the recognised benefite of light 
“treatment. This assumption seems to be perfeotly 
in agreement with experience. What is not yet 
satisfactorily settled is whether (and if so, what) 
other wave-lengths are also useful or harmful. 

It is this lack of knowledge which renders the 
physical measurement of the therapeutic efficiency 
of an-aro-lamp uncertain. 

DETARMINATION OF QUALITY. 

The quality of the radiation emitted by a given 
source may be determined by passing the radiation 
through a spectroacope and examining the emergent 
beam. As glass absorbs both infra-red and the 
middle and far ultra-violet rays, it cannot be used 
for this work, dnd therefore the prisms and lenses 
used are of quartz or rock-aalt. 

For the visible and ultra-violet regions down to 
wave-lengths lees than 2000 A., this examination 
may be done by direct observation, the rays in the 
ultra-violet being detected by the visible fluorescence 
caused either in uranium glass or in a smear of 
vaseline. Alternatively, these regions may be 
recorded on a photographic plate. For the infra- 
red spectrum we must use one of the methods 
mentioned later. When examined by any of the 
above methods, it will be found that whereas the 

` spectra of tungsten and meroury consist mainly of 
bright lines, that of pure carbon is praotióally a 
continuous one, being similar in character to the 
solar spectrum. From the known constanta of the 
apparatus, or by making use of reference lines of 
known wave-lengths, it is possible to determine the 
range of wave-lengths in a spectrum and the wave- 
lengths of any bright limes in it. 

DurmmersATION oy IwrHWBITY. 

, In determining the intensity of radiation pro- 
ceeding from a source and falling on a surface, we 
have to decide which of the following three er 
ties we wish to measure : 

1l. The total intensity. 

2. The intensity of & group of radiations of 
differing wave-lengths. 

3. The intensity of the radiation of a single 
wave-length. 

In measuring the total intensity, no preliminary 
analysis of the radiation is required. To measure 
the intensity of a group of radiations, either colour 

filters-must be used to isolate it, or some instrument 
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employed which is only sensitive to radiations in the 
given region. 

For the measurement of the intensity of the 
radiation of a single wave-length, the total radia- 
tion is first resolved by means of a spectroscope and ~ 
the particular radiation caused to pass through a 
narrow slit to the measuring instrument. 

Whichever of the three intensity measurements 
is to be made, the following methods are available: 
(a) Thermal, (b) fluorescent, (c) chemical, (d) elec- 
trical. 

THERMAL METHODS: 

Either a thermopile or bolometer may be used. 

The thermopile consista of a number of thermo- 
couples or pairs of electrical conductors of different 
metals, and is used joined in series with a galvano- 
meter. Whenever one junction of a thermocouple 
has ita temperature raised above that of the other, 
&n electric current will flow through the galvano- 
meter. By allowing the radiation to fall on the 
junctions of a thermopile which have been covered 
with lamp-black and by using a sensitive galvano- 
meter, measurements may be made over the 
complete range of wave-lengths used in light 
therapy. 

The bolometer consists essentially of a blackened 
fine metallic wire the rise in temperature of which, 
when radiation falls upon it, alters ita electrical resist- 
anoe. This change in resistance, when measured by 
suitable means, gives the intensity of the absorbed 
radiation. The mensitivenees of both thermo- 
couples and bolometers is increased by mounting 
them in evacuated vessels to reduce the coolmg 
effect of the surrounding gas. 


FrvoRsscENT MerHops. 

In practice these methods are only Épplicable to 
measurements made in the ultra-violet region. 
They depend upon the fact that the intensity of the 
fluorescent light emitted by such substances aa 
barium-platino-cyanide and zino sulphide is directly 
proportional to the intensity of the exciting 
radiation. 

CHEMIOAL MwrHODS. 

_ A great variety of photo-chemical reactions have 
been proposed and used for measuring either total 
or ultra-violet radiation. The effect most fre- 
quently used is the reduction of silver chloride as 
in photography. Here, instead of weighing the 
silver liberated, the resulting blackening is used as 
a measure of intensity, either by finding the time 
necessary to produce a standard blackening, or the 
blackening produced in a definite time. 

Leonard Hill has devised a system of measure- 
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ment of the ultra-violet radiation of wave-lengths 
shorter than about 3600 A. by making use of 
their bleaching effect on & solution of methylene 
blue in acetone. 

The standard solution ia exposed in a quartz 
tube and the ‘ exposure’ measured by comparing 
ita tint with some standard tints calibrated in terms 
of the lethal effect on infusoria. The scale adopted 
is quite an arbi one. 

Janet Olark has suggested using the blackening 
effect of ultra-violet radiation on lithopone (a 
pigment containing zinc oxide, rino sulphide, and 
barium sulphate) for intensity measurements. 
This substance, when moistened with water, darkens 
under the influence of rays-of wave-lengths leas than 
3200 A. It thus appears to afford a simple colori- 
metric method of measuring those rays which 
oan. produce an erythema of the akin. 


ExxorgioaL Mernops. 

These generally make use either of the photo- 
electric property of some metal—generally zino or 
oadmium—or the fall in electrical resistance of 
selenium when illuminated. A glance at Table II. 
will show what metal is best suited to the particular 
radiation to be measured. In principle, a photo- 
electrio cell consists of an insulated plate of metal 
connected to an electrometer or gold-leaf eleotro- 
soope, the system being negatively charged. Under 
the influence of a suitable radiation, the plate loses 
ita charge at a rate dependent upon the intensity of 
the radiation. 

The action of a E cell’ is somewhat 
different. As ordinarily used, the change of re- 
sistance of the cell when illuminated is measured 
by the change in current through a microammeter 
connected iif series with the oell and an energising 
battery. ` This effect- can be produced by infra-red, 
visible, ultra-violet, Röntgen, and gamma radis- 

` tions, and is not the normal photo-electrio effect. 

It is easily seen that any of the instruments 
described above oan readily be used to give a 
trustworthy check on the emiasion of a given source 
at different times. Their value in comparing the 
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different emissions of different sources is not quite 
BO certain. 
Inversa Squana Law. 

The intensity-of the radiation falling on a sur- 
face can only be assumed to diminish according to 
the law of inverse squares (1) when the active 
dimensions of the source are small compared with 
its distance from the sufface, and in addition (2) 
when no reflector is used. 


DANGERS AND PREOAUTIONS. 

Three common sources of danger in connexion 
with the use of artificial sources of ultra-violet 
radiation, and the precautions neceasary to avoid 
them, are : 

(1) The production of a severe conjunctivitis, 
through looking directly at an arc. Operators and 
patients should always wear protective goggles or. 
shades. 

(2) Over-exposure through continuing a course 
of treatment after replacing an old mercury vapour 
arc-lamp by a new one, or substituting different 
electrodes in an open arc. An intensity measure- 
ment should always be made when using & new 
source. 

(3) Electric shock through touching ‘live’ 
electrical oonduotors. Several fatalities have 
oocurred through the use of electrical apparatus in 
bath-rooms, where the conditions for short circuiting - 
the supply through the body are almost ideal. 

No installation should be set up in such a position 
that & patient can touch a ‘live’ electrode and a 
water-pipe or ‘earthed’ conductor at the same 
time. It is advisable to use a floor OTe of - 
linoleum or carpet, 


. CowrBa-IwDIOATIONS TO LiagT Possis: 

In addition to the purely physical dangers 
mentioned in the last paragraph, there are many 
physiological and pathological oonditions—such 
as menstruation in women, low blood preesure, 
fever, hyper-photo-sensitiveness, eto.—which are 
contra-indications to the therapeutic use of ultre- 
violet radiation. The discussion of these lies 
outside the scope of the present article. 


Biological Action of Ultra-Violet Rays. 
By Prof. Leonardo Hirn, M.B., F.R.S. 


ADIATIONS from sources of energy—sun, 
stars, etc.—are conducted by Waves me 
"hypothetical ether with a velocity of 186,000 
miles per second in the case of light. Ether 
radiations include the Hertzian waves used in 
radio with wave-lengths extending to a thousand 


metres or more, then the infra-red, with wave- 
lengths from 60,000 to 700 uu, then the visible- 
with wave-lengths from 700 pu (red) to 400 py 
(violet).. Beyond the visible lie the invisible 
ultra-violet rays with wave-lengths from 400 uy to 
100 py, and beyond these come the soft X-rays and 
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then the hard X-rays and the rays of radium with 
wave-lengths so short as 0-01 pp. 

- The body of a man is screened by the horny 
layer of the epidermis, varying in places from some 
0-02 to 0-5 mm. thick, beneath which lie the living 
cells of the epidermis in layers’ of corresponding 
thickness to the thin horny layer. These cells are 
myriad in number, and are naturally exposed to 
the influence of light in wild naked men. Beneath 
these comes the derma or true skin, in which 
circulates the blood through close woven networks 
of capillaries, in streams some 0-01 mm. thick. 
Among the living cells of the epidermis and in the 
darma are nerve endings. The epidermis reflects 
and scatters a part of the rays which fall upon it, 
but some of the visible rays penetrate and are 
absorbed by the blood beneath, warming this. The 
infra-red rays, on the other hand, are absorbed by 
the least layer of water; caught therefore by the 
wet layer of the epidermis, they warm this and warm 
the blood in the derma indirectly by conduction. 


The biologically active or middle ultra-violet rays. 


are also very largely absorbed by the epidermis, 
and exert their effect there. The shorter ultra- 
violet rays, powerful to kill microbes, fail to pene- 
trate the horny layer and so have no action on the 
akin. The longer ultra-violet rays, like the visible 
rays, reach the blood in the capillaries of the 
derma and are converted into heat. 

. The skin screens itself from excessive light by ite 
horny layer and by pigment. The horny layer is 
thickened by ultra-violet rays killing the living 
cella of the epidermis, and protection is thus 
quickly afforded from sun burning. Pigment 
lying in the deeper cells of the epidermis, by ab- 
sorbing visible 4nd ultra-violet rays, screens these 
deeper cells and the blood in-the derma. It con- 
verts visible rays into heat, and this heat, stimu- 
lating the nerve endings in the skin, may reflexly 
lessen body heat production while increasing body 
heat loss by provoking sweating and dilatation of 
cutaneous blood-veesels. Increased transpiration 
of water is the chief method of warding off ex- 
cessive radiant heat when shade is not available. 
The increase of heat and transpiration by the visible 
ny is important in the treatment of wounds, eto. 

` The sterilising power of the ultra-violet raye, 
first established by Downes and Blunt (1877), is 
not nearly so important as has been thought, for 
the rays oan only kill the surface bacteria; they 
- cannot penetrate into filth any more than through 
the epidermis. Tubercle bacilli rotated in serum 
in a quartz flask under a mercury vapour lamp are 
not killed, so great is the protection afforded by 
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the proteins of the serum which abeorbs the 
ultra-violet rays (Eidinow). In the case of tissues 
or infusoria screened by mesentery, there is a 


_ partial, by the skin complete, protection from the 


lethal action of ultra-violet rays. The penetration 
of the biologically active ultra-violet rays is not 
more than 0-25 mm. in an organ exposed to the 
mercury vapour lamp for an hour or two, aa is 
demonstrated by the depth of the lesion thereby 
produced. 

The intensity of illumination received from a 
point source of light is inversely proportional to 
the square of the distance from the source. The 
law is only accurate from a source sufficiently 
amall or far enough off to be treated as a point. 
It does not hold for sources with reflectors behind 
or lenses in front of them. Only these rays 
which are absorbed exert an effect. When light 
passes through a layer of absorbing substance, the 
fraction tranamitted depends on the nature aad 
thickness of the substance and the wave-length ; 
the transmission coefficient is the fraction trans- 
mitted by a layer 1 om. thick. 

If light passes two absorbing layers successively, 
the final fraction transmitted can be caloulated by 
multiplying together the fraction transmitted by 
each layer alone. Thus, if each layer transmits 
1/10th, two in succession transmit 1/100th. Epi- 
dermis 0-1 mm. thick transmite about 1/10th, and 
therefore epidermis 0-2 mm. thick transmite only 
1/100th of the amount of active ultra-violet rays. 

The biologically active region of the ultra-violet 


r&ys is round about 300 uu. Hausser and Vahle, 


using equal energy values, found the maximal 
erythema effect at 297 uu. Four per cent. of this 
effect was found at 313 uu and 16 per cent. at 250 pu. 
The longer ultra-violet rays are little absorbed by 
the epidermis, and so have little action; the 
shorter ones are very active, but are absorbed by 
the horny layer of the epidermis and so do not 
reach the living cells. Owing to the absorption 
by the horny layer of the epidermis and ite screen- 
ing action, the living cells beneath are protected 
from the short ultra-violet rays of artificial sources 
which penetrate into and are most powerful in 
killing microbes, infusoria, and ciliated cells of the 
wind-pipe. The ultra-violet rays of the sun 
extend scarcely beyond 300 uu, and the sun exerta 
ita sun-burning action. by ultra-violet rays longer 
than those of artificial sources such as the long 
flame 1hetal cored carbon aro or mercury vapour 
lamp, the active rays of which are mostly of wave- 
length shorter than 300 py. Vita -glass lets 75 
per oent. of the active ultra-violet rays of the sun 
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through, but largely reduces the active rays of the 
mercury vapour lamp, so that the lethal exposure 
for infusoria is made much longer when this screen 
is interposed. The rays which activate ergosterol 
and form vitamin D are in the region of about 
280-300 up; it is, then, clear skies and high sunlight, 

which afford rays about 300 pu, having this effect. 
' Mist, smoke-pollution, glass windows, walls and 
roofs, and clothes, cut out the sunlight and deprive 
us of the effect which the sun naturally exerts on 
naked wild men and animals, for example, on 
ergosterol, whioh, eaten in the food, is present in 
the akin, and there awaits activation into vitamin 
D by sunlight. It must be borne in mind that the 
bright sky shine is a source of ultra-violet rays, 
affording more (from the whole sky) than the high 
sun affords directly. Owing to this faot, cool 
ultra-violet treatment can be had from the sky 
without exposing febrile patiente to the direct hot 
sun. Skyshine and earlier morning sum can be 
used by febrile cases of tuberculosis. To heat. 
such patiente is a disadvantage, hence the exoel. 
lenoe of the alpine climate. Exposure to cold air 
stimulates the tone of the muscles and the appetite, 
and works, under proper control, as much good on 
the naked body as light does. 

Riokety, weakly children kept in an open-air 
shed without artificial heat throughout the winter 
do wonderfully well, and become robust and full 
of life and energy. The clean cool air, absence of 
orowd-infeotion, and indoor dust, heat, and noise, 
work their good effeote as well aa light. It must 
always be borne in mind that the open cool air is 
at least as important as light m treatment of 
tuberculosis, wounds, eto. 

We can take in vitamin D from cod-liver oil, or 
nowadays Sat it in tabloids, the product of labora- 
tory irradiation of ergosterol. 

Not only rickets, but also osteomalacia, prevalent 
in the purdah women of Kashmir (Vaughan), is due 
to want of sunlight and vitamin D. With rickets 
go decay of teeth, liability to catarrhal and low 
infections. Open-air treatment and ultra-violet 
irradiation are powerful to prevent these troubles. 
In fowls kept under glass, ultra-violet irradiation 
improves the egg laying and hatching, and prevents 
leg weakness of chicks. Similarly, it improves the 
stamina and milk of cows kept in byres. 

In the treatment of surgical tuberculosis and 
wounds, carbon aros have advantages in yielding 
abundantly visible and infra-red rays as well as the 
ultra-violet rays. The meroury vapour lamp is 
relatively a cold source, but incandescent lampa 
oan be added to it so as to make good the defi. 
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ciency. The monkeys, iguana lizards, and tor- 
toises at the Zoo do well under incandescent lampe. 
The monkeys are also given acoeas to open air. 
‘The conversion of visible light into blood heat is 
most important to all these animals. The lizards, 
heated up by the visible rays of the lamps, become 
active, hot-blooded animals as they naturally do 
by day under the tropical sun. Babies exposed 
naked under incandescent lamps and given also 
exposure to cool open air, would thrive as well 
as the monkeys do, the diet chosen being of 
course one fully provided with the necessary 
vitamins, and those other qualities required for 
growth and health. 

The ultra-violet rays reaching the living cells of 
the skin and absorbed therem, cause change in 
&tomio structure (displacement of electrons from 
their orbits with consequent rearrangement of 
molecules), which result in chemical changes ending 
in coagulation and death. The increasing granu- 
lation of the protoplasm of infusoria oan be 
observed under the microacope when these animals 
are exposed in a water-cooled quartz chamber to 
the mercury vapour lamp. The same sort of 
change is produced whether longer or shorter 
wave-lengths of the active region of ultra-violet 
rays are used to kill. There is no evidence of 
specific changes set up by one or other.of the 
different wave-lengths absorbed by the skin, other 
than possibly in the case of activation of ergosterol. 
There is no evidence that one group of the active 
ultra-violet rays is more or lees harmful to living 
cells than another; the result depends on pene- 
tration and absorption. Given a sufficient dose 
of rays absorbed, coagulation and death takes 
place. The damage of the living tells in the skin 
produced by sunburn provokes secondarily & local 
hyperamia, edema, and leucocytosis, followed by 
desquamation and pigmentation. The inflamma- 
tory reaction increases the power of the blood to 
kill staphylococci as tested in vitro. In some way, 
as yet unexplained, it provokes better feelmg of 
health and vigour, but overdosage may have the 
opposite effect. The inflammatory reaction helps 
the skin to recover from infections such as lupus. 
‘This terrible disease is cured by local and general 
light baths. ` Surgical tuberculosis is benefited by 
light and open air. 

The ultra-violet rays can be used successfully 
for certain affections of the eye as well as skin, but 
all this is the province of the medical practitioner 
skilled in such treatment. By the general publio 
light baths should only be used in mild doses for 
taking the place of natural sunlight. The body 
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can conveniently be divided into four parta: 
l, front of body; 2, back of body; 3, front of 
legs; 4, back of legs. One part is bathed at a 
time. Two baths a week suffice. Using a long 
flamed aro with iron-cored carbons or a mercury 
vapour lamp, a 5-minutes’ exposure, 2 ft. away, 
suffices. Large doses result in a thickened horny 
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layer and pigmentation which preventa the reaction 
of the skin. It may be as well to intermit the light 
bath for a month at the end of two months, and 
then start again. If a vita-glass screen is used, 
the artificial sources are made more to resemble 
sunlight and much safer to use. Overdosage can 
do more harm than good. 


The Physiological Action of Ultra-Violet Radiation and its Use in the Home. 
By W. Keer Ruossurr, M.D., B.8. (Dunelm). 


HE founder of the science of actinotherapy 
was Finsen, and he published his first paper 
on the subject of ultra-violet radiation in 1898. 
His efforte were directed to the cure of lupus (the 
wolf), that disfiguring disease of the akin caused 
by the tubercle bacillus, a disease which so often 
causes those attacked by it to hide themselves 
away in order to avoid the gaze of their fellows. 
This new local form of treatment devised by Finsen 
was & wonderful guooees, and it was only Finsen's 
early death, at the age of forty-three years, that 
prevented him from carrying out other moet 
important applications of the treatment. He left 
at his death the complete designs for a clinic in 
which investigations were to be undertaken for 
the purpose of ascertaining more exactly what 
affections would lend themselves to treatment by 
general light baths, and among the diseases in 
which this treatment was to be used, he expressly 
mentioned tuberoulosis. 

Describing his proposed carbon arc bath, Fimsen 
said it consisted of a oiroular room in the middle 
of which were two gigantic aro lights of 100 amperes, 
suspended about six feet from the floor ; by numer- 
ous radiating partitions, bath chambers were 
arranged in which the patiente could lie naked on 
couches. It was, however, only after a visit to 
Switzerland, where Reyn, Finsen’s brother-in-law, 
saw the successful work of Bernhard and Rollier 
in the cure of extra-pulmonary tuberculosis by 
regulated exposure to the sun’s rays, that he 
instituted the general light bath treatment at the 
Finsen Institute in 1913. ‘Then came the War, 
. and though it is trué that hundreds of thousands 
of wounded men were treated by physiotherapy, 
and that the conflict was largely responsible 
for bringing physical methods of treatment into 
prominence, it has only been during the last 
few years that general ultra-violet treatment has 
received the recognition in Great Britain which 
it deserves. 

Actinotherapy is still in ita infancy, and a great 


deal of research work is necessary before the | 


reproach of empiriciam can be removed. This 
makes it imperative that it should only be em- 
ployed with great osre and discrimination. One 
must also remember the cruel fate which has over- 
taken so many of the pioneers of X-rays,and though, 
judging by the experience of the Finsen Institute, 
it is very improbable that a similar catastrophe 
will befall the actinotherapist, the need for the 
exhibition of great caution is obvious. Dosage ia 


*a very important factor in all forms of medical 


treatment; we make use of the beneficial action 
of heat when we apply & poultice to relieve the 
pain of inflammation, but in exceas, those same 
heat rays can act destructively and cause a painful 
burn. This is the case with X-rays, where ulcera- 
tion and even cancer can be caused. Ultra-violet 
rays, too, are harmful in excess ; the same applies 
to drugs, most of which, given in too great doses, 
can act as dangerous poisons. 

It is obvious that the prevention and cure of 
disease should principally be the concern of those 
who have been specially qualified by suitable train- 
ing to perform this important work. Therefore, the 
only persons at the present moment who should 
undertake ultra-violet treatment are embers of 
the medical profesion. Unfortunately, anyone can 
at the present time administer ultra-violet or X-ray 
treatment to others. It is no longer fashionable for 
the quack to sell pills in the market-place ; he much 
more probably nowadays administers physical treat- 
ment in some fashionable part of the town. It has 
been said that there is no part of medicine which 
is so nearly allied to quackery as is physical treat- 
ment, and this stricture will last so long as the 
present chaotic state of affairs is allowed to continue. 
The quack, with his power to issue blatant advertise- 
ments, will continue in his present affluent state, 
indiscriminately maltreating suffering humanity. 
Tt all reminds one strongly of a character in Shaw's 
sparkling play, “ The Doctors Dilemma,” whose 
procedure was to give his advice free, the fee for 
the course of treatment to be paid in advance, and 
oure guaranteed. A correct diagnosis is the essential 
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factor in the satisfactory treatment af any form 
of disease. 

Recently, owing to the ill-advised propaganda of 
certain manufacturing flrms and individuals who 
have allowed their commercial zeal to outrun their 
discretion, the tendency has been rather for lay 
interest to exceed medical in regard to ultra-violet 
radiation. 

There are two ways in which the ultra-violet 
rays can be utilised for curative purposes—exposure 
of the body to the sun’s rays, or irradiation with 
an ultra-violet lamp. Ultraviolet treatment can 
be general, local, or internal, and in the writer’s 
opinion the only form of ultra-violet treatment 
which should be used at home is general treatment, 
that is, exposure of the whole body to the rays. 

In regard to the most suitable form of ultra- 
violet lamp for use in the home, the obvious choice 
is the carbon aro.. The extreme power of the quartz 
Mercury vapour lamp, which renders it a most 


valuable instrument in the dootor's hands, is a’ 


source of real danger when it is used in the home, 
and for the same reason, the home use of the 
tungsten aro with ita short erythema-producing 
dose is also undesirable. Mercury vapour lamps 
can, however, be purchased where either the burner 
is made of translucent quartz, or & screen of the 
same material, or of vite-glass, is placed in front 
of the burner; in both these cases the time of 
exposure is greatly lengthened, and the risks of 
over-dosage considerably minimised, so that no 
objection can be taken to the home use of lamps 
of this kind. 

The disadvantages of the carbon arc are the 
initial cost of a trustworthy model with automatio 
regulation, and the cost of the electric ourrent 
necessary for the proper functioning of the lamp, 
which is considerable. Incidentally, several persons 
can be treated with one carbon aro lamp simul. 
taneously, so that it seems that one solution of the 
difficulty is the formation of special clinics where 
ultra-violet treatment can be administered col- 
leotively at & reasonable charge under medical 
supervision. Special physical treatment clinics are 
increasing daily, especially in Germany, where 
there are many excellent establishments for the 
treatment of rheumatic disorders. However, the 
careful home use of ultra-violet radiation is justified 
by intelligent persons in good health who wish to 
make use of ita tonio effects, but the treatment of 
disease is an entirely different matter, and the 
great temptation of a layman who haa installed a 
lamp to treat various ailing friends and neighbours, 
should be firmly resisted. A doctor’s advice and 
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supervision are imperative in the treatment of 

The dangers of unskilled radiation treatment are ` 
very real, and many fatal cases of exfoliative 
dermatitis have ocourred. A few years ago an 
&ooident took place m which a patient, who had 
been in the habit of givmg himself ultra-violet 
treatment with a quartz mercury vapour lamp at 
home, while lying on his bed, fell asleep. Instead 
of his usual ten minutes’ exposure, he was irradiated 
for one hour and ten minutes. Marked reddening 
of the skin ooourred and peeling followed. Twelve 
days later, a general redness of the skin developed, 
and at the end of another five days, the heart 


` became gravely affected and very irregular; the 


patient was seriously ill for four. days and then. 
gradually he began to improve. Meanwhile the 


.peeling of the skin continued, and after tho lapse 


of a further two weeks, a hemorrhagio rash ap- 
peared all over the body, and afterwards the patient 
slowly recovered. A short while ago an acquaint-: 
ance of the writer’s bought a mercury vapour lamp, 
and his first irradiation was so ill-timed that a 
marked erythema developed, and as & consequence 
the expensive lamp was promptly laid aside. 
Though the ultra-violet rays have very little 
power of penetrating the skin, they are neverthe- 
leas able to produce two striking peripheral effeota, 
namely, erythema or reddening of the skin, and 
tanning, or pigmentation. Actinio erythema, un- 
like that produced by the infra-red raya, comes on 
after a latent period of four to twelve hours, and 
pigmentation follows the erythema, It must be 
remarked that the skin exercises an important 
protective function against excessive irradiation ; 
it is also an insulating medium, an excretery and 
an endocrine organ, and it contains many arterioles, 
and is the most extensive sensory organ of the body. 
There are many theories regarding the action 
of the ultra-violet rays. One is that some of the 
rays penetrate to the capillaries in the vasoular 
layer of the skin, where they are absorbed by the 
blood and chemical changes occur, leading to & 
general body effect. Another theory is that the 
rays have a direct photo-eleotrio effect on the nerve 
endings in the skin, and yet another that the rays 
act photo-chemically on the skin fat-producing 
vitamin D, the bone-forming vitamin. Probably 
all three theories are partly true. An important 
action of ultra-violet rays‘is their power of killing 
bacteria. Five seconds’ exposure to the rays from 
a mercury vapour lamp is often sufficient to kill 
some virulent organism. Water, which is probably 
the most transparent liquid to the ultra-violet rays 
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that we know, can be sterilised readily by them. 
The sun is Nature’s universal disinfectant, and it 
is only in darkness that the organisms which are 
harmful to man and other animals can flourish. 
Irradiation of the body generally leads to a fall 
in blood pressure, and Finsen proved that there 
was & seasonal variation in the- numbers of red 
blood corpuscles, the number being greatest at the 
end of summer and least at the beginning of spring. 
So that if the red blood corpuscles are reduced in 
number, they generally increase after exposure to 
the ultra-violet rays. The hæmoglobin colouring 
' matter of the red cella also increases in amount, 
and this proves an analogy with planta which, 
. when grown in darkness, are deficient in chloro- 
phyll. Changes ocour also in the white blood 
corpuscles ; the polymorphonuolear cells decrease, 
and the lymphocytes and, moet markedly of all, 
the eosinophilic cells, become more numerous. 
There are alterations in the blood serum, and if 
there is an excessive quantity of blood sugar 
present, it is reduced. The amount of tyrosin in 
the blood serum inareases, but decreases when 
pigmentation oocurs, and a basic hydrogen ion 
concentration generally takes place. The vaso- 
motor reflexes of the body are stimulated by ultra- 
violet irradiation, and this leads to an improved 
regulation of the body temperature, so that a body 
habitually stifled by wearing an excessive amount 
of clothing becomes able to tolerate with comfort 
greater extremes of heat and cold. It is a common 
experience that leas clothing is often worn after a 
course of irradiation. 

Ultra-violet radiation provokes certain metabolio 
changes. It has already been mentioned that 
hyperglycemia is reduced ; fate are also oxidised, 
particularly by natural sun baths, but the moet 
profound action is on the mineral metabolism, the 
body calcium, phosphorus, iron, and iodine being 
all increased in amount. The calcium salts play a 
very important part in the body economy. They 
have a tonio effect on the heart, they stimulate 
the peripheral circulation and decrease the per- 
meability of ‘the lymph and blood-veasels; in 
bleeding, their presence is essential before clotting 
can oocur. Calcium salts also stimulate the phago- 
oytes in the blood, and play an important part in 
repairing the local ravages of disease. 

Ultra-violet rays probably influence the ductleas 
glands through the médium of the sympathetic 
or vegetative nervous system., They stimulate the 
thyroid and sexual glands and cause depression 
of the suprarenal glands. It has been found experi- 
mentally that irradiation diminishes the avidity of 
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the gastric juice. The ultra-violet rays act on the 
oentral-nervous system, and cause mental stimula- 
tion. The cheering effect on our spirita of & bright 
sunny day has long been realised, and artificially 
produced ultra-violet rays generally have the same 








‘effect. Intelligence teste carried out at the Treloar 


Cripples’ Hospital, Alton, proved that the children 
there were about a year in advance of orippled 
children of the same age living in London. Ultra- 
violet, like the infra-red rays, have an analgesic 
effect on the peripheral nervous system, thus 
relieving pain. 

The ultra-violet lamp in the home can be installed 
in a bedroom, or preferably in a large spare room. 
It is certainly ‘unwise to put it in the bathroom, 
because here the electrical dangers are very great, 
and many fatal cases of electrocution have been 
reported. Moreover, the steam rising from hot 
water in the bath would condense on the unlit 
lamp and cause certain metal parts to become rusty, 
and dampnees damages insulation. For home use, 
a suspension type of lamp would probably prove 
most convenient; a beam should be found and a 
pulley securely fixed into it—the lamp should be 
oounter-weighted so as to make it possible to 
raise or lower it at will. An arc with cored carbons 
often gives off unpleasant fumes, so that the ultra- 
violet room should be satisfactorily ventilated— 
cross ceiling ventilation is the ideal, but the creation 
of draughts must be avoided, as the open arc is 
very sensitive to air currents. It should be possible 
to heat the treatment room to a temperature of 
about 70°, as general treatment is always given to 
the nude body. Satisfactory wiring, able to carry 
the required load, must be installed, and if it is 
available, the direct current should be chosen. It 
is generally possible to obtain permission to use the 
ultra-violet lamp on the power circuit, and power 
rates are generally much cheaper than the rate for 
lighting. The polarity of the two terminals must 
be known, and a three pin, or non-reversible type 
of plug should always be fitted. There should also 
be a quick-break type of protected double pole 
switch to turn on and off the current. The fuses 
should be of the easy replacement type and some 
spare fuse wire should always be available. The 
lamp resistance can be mounted on the wall. 

In my opinion the most trustworthy types of 
carbon aro lamp are (1) the ‘short flame’ aro taking 
20 amperes, made at the Finsen Institute, Copen- 
hagen, which can only be used with direct ourrent 
(with 240 volte three lamps can be used in series), 
and (2) the ‘long flame’ aro (with 240 volts two 
can be used in series) designed to take 30 amperes. 
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- The disadvantage of the short flame arcs is that 
the maximum exposure with them reaches 24 hours, 
whereas with the long flame arc it never exceeds an 
hour, and when two long flame arcs are used 
simultaneously, one in front and the other behind, 
the time needed for treatment can be out down to 
half an hour. The direction of the radiant emission 
from these two types of lamp varies congiderably. 
The greatest ultra-violet emission from Finsen 
lampe is given off at an angle of about 45° to the 
lower carbon, whereas the maximum emission from 
the long flame aro is given off by the flame itself, 
and is therefore greatest in the horizontal direction. 

With the Finsen aros, irradiation is given while 
the subject is lying on a couch, first in the prone 
and then in the supine position. The subject should 
be seated on a chair during exposüre to the long 
flame arc, and first the front of the body and then 
the back irradiated, the aro flame being on exactly 
the same horizontal plane' as the lowermost ribs. 
If preferred, irradiation oan also be made in the 
reclining position on a couch, the subject lying on 
his side and facing the lamp, and then lying on his 
other side with his back to the lamp. With carbon 
arc dampe, the distance of the subject from the 





lamp should be as short as the heat comfortably 
allows, but not too short, because burning with the 
infra-red rays oan, of course, oocur. The initial 
exposure to each side of the body with the short 
flame aro should not exceed ten minutes, and should 
be gradually increased to a total of seventy-five 


minutes, back and front. With the long flame aro - 


fitted with white flame carbons, an exposure of 
each side of the body for five minutes, at a distance 
of approximately four feet from the arc, should be 
made. This time is gradually increased to a 
maximum of thirty minutes. 

A trustworthy slarm system should be installed 
to give warning at the termination of the exposure, 
but it is generally safer for a second person to be 
present. 

During exposure the eyes must be carefully pro- 
tected with suitable glasses or some other material 
which is opaque to the ultra-violet rays. 

Irradiation is generally carried out every other 
day, and can be continued regularly for months, 
though it is only fair to say that many aotino- 
therapista consider that it is advantageous to 
make an intermission of about a month after 
every twelve exposures. 


Ultra-Violet Radiation for Domestic Use. 
By Prof. S. Russ. 


T seems very natural for people to want to 
make use of ‘ artificial sunlight ’ in their homes, 
especially during the rather sunlees seasons, but 


there are some points which should be considered 


before it becomes a general practice, especially 
among those who seem to get along very well as 
they are. 

In the first place, how nearly are artificial 
sources of radiation a copy of sunlight as it reaches 
most of us, nearly at sea-level? Perhaps the 
nearest approach to this is given by a high tempera- 


ture filament lamp, though this will err on the side. 


of having too big a proportion of radiation in the 
red and yellow part of the spectrum. Such lamps 
are of course largely used therapeutically, but 
mainly for the radiant heat which they give in a 
very convenient form. 

All the forms of arc lamps, carbon, oarbon-oored, 
tungsten, titanium, or mercury vapour, give out a 
composite radiation which is very different from 
sunlight, as it oonteins a large-proportion of ultra- 
violet radiation. So that none of these sources 
which are often described as providing artificial 
' gunlight can be said to do so unless a large part 
of the ultra-violet is screened off, and the remain- 


ing part of the spectrum very carefully compensated 
80 as to resemble sunlight as nearly as possible. 
In the second place, even if a source were 


“invented that gave a fairly exact replica of sunlight 


as it comes into our houses, would it be used to 
any extent, and if so, for what purpose? This 
raises the question rather at the root of the matter ; 
Why this quest for body irradiation? Undoubt- 
edly puch more attention is now given to housing, 
particularly to ventilation and lighting; it seems 
in fact an inevitable part of the hygienio trend 
which aims at abolishing the smoke pall of big 
cities, and the basement life which many seem able 
to survive. But we shall probably not be far 
wrong in attributing the demand for some source 
of artificial sunlight rather to & wish for ultra- 
violet radiation, and this in turn is probably due 
very largely to the discovery that irradiation with 
ultra-violet rays can cure rickets in children. It is 
perhaps not so much this plain fact as the story of 
ita unfolding that has appealed so strongly to the 
imagination. This discovery has shown how a 
deficiency disease can be cured by exposing the 
body to radiation which penetrates but a fraction 
of a millimetre into the skin. The inferences 
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. drawn from this have of course been boldly acted 
upon, and in consequence the substance in the 
skin which when irradiated produces vitamin D, 
the anti-rachitic factor, has been tracked down. 
The whole sequence of discoveries following on 
that of Mellanby in 1915, that ricketa was a 
deficiency disease, forms a most impressive er- 
ample of what well-directed scientific effort can 
achieve. 

. The question now before us is whether, in view 
of the admitted value of ultra-violet radiation in 
the treatment of rickete and general deficiency 
diseases in children, it would be a good thing for 
the general public to make good the deficiencies 
in diet (which undoubtedly affect a big proportion 
of the population) by exposing their bodies to 
frequent, perhaps daily, doses of ultra-violet 
radiation. The position taken up by the writer 
is that it is inadvisable on many grounds, and 
probably nationally uneconomical. 

One need perhaps not lay great stress upon the 
fact that such a daily ray bath would oost an appreci- 
able sum. A source suitable for home installation 
has to be gafe ; therefore it would probably have to 
be some form of closed arc, such as a mercury 
vapour lamp requiring no handling of leads from 
the mains. The initial cost of such a lamp, if the 
demand were on a big scale, might be so low as 
£5 or £6. Consumption might reasonably be 
4 amperes at 200 volta, say 800 watta; if used 
daily for 10 minutes for one-half of the year, the 
running costs, apart from breakage and deprecia- 
tion, would be 12s. per annum, taking power at 
6d. per BiO.T. unit; for many households a coat 
that need not be taken into account, but on a big 
scale—a big item. 

Some count should be taken of the risks run by 
repeated exposure of the body to & form of radia- 
tion to which it is quite unaccustomed ; almost as 
foreign to it, in fact, as X-rays or gamma rays. 
Without in any way wishing to become an alarmist 
on the subject, I think that definite risk would be 
run by anyone exposing his body to repeated 
doses of ultra-violet radiation unless he were under 
proper medical supervision. The various reactions 
of the skin to ultra-violet radiation, which happen 
soon after the exposure, are well recognised by 
medical men, but it is too soon yet to know much 
about later reactions which may occur as they 
sometimes do after exposure to X-rays. 

One very well recognised feature of prolonged 

- exposures is the pigmentation that ocours in most, 
though not all, akins. If the thing were carried 
to extremes and people in the winter months 


637 


pigmented themselves very considerably, it is open 
to doubt whether this would be a very good thing. 
Pigmentation means opacity to radiation generally, 
ultra-violet or luminous; and it could well be 
argued that in winter months one is far better 
guarded against heat losses by having a skin 
rather devoid of pigment; the general feeling of 
well-being quite likely depends on the tissues being 
illuminated to some extent by daylight. 

People who spend a good part of their time in 
the tropics generally appear to lack vitality. There 
are lota of factors contributing to this, quite apart 
from the diseases -peculiar to these zones; high 
temperatures and’ excessive humidity no doubt 
account for a good deal, but the continual exposure 
to solar radiation, besides tanning the akin, may 
set up other changes in the body which react 
upon the general vitality. 

Experimentally it is found that when ergosterol 
is exposed to the full radiation from a mercury 
lamp, the amount of vitamin D gradually inareases 
with the exposure up to a certain point, but a stage 
is reached when this stops. Whether this is due 
to the gradual forniation of & neutralising body 
perhaps cannot yet be stated, but a recent report 
on nutrition by the Medical Research Council 
mentions that there are constituents of diet which 
appear to nullify the action of vitamins. 

The reason for mentioning this here is that it 
seems a doubtful thing to advise people to install 
sources of ultra-violet radiation in their homes 
until more is known about the effects of repeated 
doses of these rays upon the body. 

It is indeed relevant to inquire on what grounds 
it can be advocated. It is known that these rays 
can help those on an inadequate diet to avoid 
some of the consequences of such deficiency, but 
this can be done equally well by supplying the acoes- 
sory food factors at much lower cost, and in & far 
more certain manner than by the population taking 
such medical matters Into their own hands. 

It may, however, be argued with considerable 
weight, that ultra-violet radiation does far more 
than this for people. There are some who poesi- 
tively hunger for sunlight and feel much fitter for 


.Bome ultra-violet radiation, and the question is 


whether there is any valid reason why they should 
not have it when it can be got so easily. 

The enormous sale of patent medicines throughout 
the country shows how willingly people will do 
without medical help, especially if they think the 
ailment & trifling one, so that there is of course 
nothing to prevent people getting any of the various 
appliances for generating ultra-violet radiation and 
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using them in their own homes, but surely they 
should not be advised to do so. Suppose, for ex- 
ample, that it were a part of the regular equipment 
of & household, and normally healthy children were 
periodically given doses of this radiation, could it 
be looked upon as anything short of an experiment t 
lf so, are such domestic experiments on a large 


scale to be encouraged? There are many. who’. 
will feel that the balance of health is maintained 
by so many factors, many of which are clearly 
recognised, that on such slender grounds it is 
better not to bring into this delicate balance a 
kind of radiation that no living race has been 
accustomed to before. 


Medical Aspects of ‘Artificial Sunlight’ in Private Houses. ' 
By P. R. Pasooox, M.B., B.S. 


d ise: ultra-violet therapy has been prao- 
tised in an empirical way from the earliest 
times, the association of sunshine with good health 
being in the nature of a primitive instinct, it is only 
during the past thirty years or so-that any serious 
attempt has been made to establish it on a scientific 
Systematic clinical observation gradually led to 
an appreciation of the value of the alpine climate 
in the treatment of tuberculosis of the bones, joint, 
and lymph glands, and the establishment of centres 


for treatment of this crippling disease by helio- | 


therapy in the Swiss ‘Alps was largely a result of the 
patient work of Bernhard, followed by ‘Rollier and 
others. The notable extension of ultra-violet 
. therapy by Finsen brought the curative rays within 
the reach of those in comparatively sunleas countries 
and marked the start of the modern pratti of 
artificial &ctinotherapy. 

The success of ultra-violet treatment for ‘surgical’ 
tuberculosis, saving as it has many children from 
mutilating operations, is undoubtedly one of the 
reasons for the popular desire for ultra-violet rays, 
but the more recent and far more spectacular series 
of discoverige linking the demonstration by Mellanby 
. of the nature of rickets with the subsequent rapid 
strides of research, culminating in the synthesis 
of vitamin D from ergosterol by Rosenheim and 
Webster, probably constitutes an even stronger 
influence. 

Ti sn an wall ohera iden of tio real janie: 
cation for ultra-violet therapy before considering 
the type of pseudo-medical publication or manu- 
facturers’ advertisement, from which it might be 
concluded that ultra-violet rays will not only 
prevent and cure all known diseases, but will also 
regulate even minor variations from the physio- 
logical standard of normality. Such one-sided 
propaganda has beeri much in evidence ip recent 
years, and that it has borne fruit is easily judged 
from the number of hairdressers and beauty 
specialists who make a fine thing out of ultra-violet 
and ‘ violet-ray’ treatments, not to mention the 


bottles of ‘ultra-violet lubricant’ and ‘ radio- 
active’ bath salts, for both of which commodities 
the writer: les hodn sarorod that scree di good 
demand. 

‘In addition to the specific cure of rickets and the 
successful treatment of surgical tuberculosis, the 
value of ultra-violet rays in the treatment of septio 
wounds and burns was abundantly proved during 
the War. There is evidenóe that actinotherapy 
is of value in disturbanoee of the parathyroid gland 
and deficient calcium metaboliam ; possibly. the 
Tôle of ultra-violet rays is the game in these oondi- 
tions as in the case of rickets, since there appears to 
be an intimate association between vitamin D and 
the absorption of calcium from the alimentary 
tract, Certain conditions are also directly benefited 
by the local reaction of the exposed part, increasing 
the blood supply and facilitating the removal of 
toxic producte of the morbid state ; the successful 
treatment of chilblains and of varicose ulcers is 
probably to be explained on these lines. .. 

The powerful bactericidal action of ultra-violet 
rays is well known, but this property is rarely made 
direct use of in practice, owing to the very alight 
penetration of the rays, and to the fact that many 
of the bacteria that normally infest the skin are 
effectively screened from the rays in the sweat- 
glands or hair-follicles. 

These few pointe have been selected from a great 
many known facts in order to emphasise the import- 
ance of recognising that actinotherapy is based on 
established facta, and it is only on such lines that it 
should be used. There are, however, many who 
would spoil a good case by overstatement, or 
hide their ignorance of the facta, and & dislike for 
critical investigation, behind a mass of plausible 
speculation as to some mysterious property of this 
or that type of aro lamp, and hinting darkly that 
science cannot detect properties of the rays with 
which nevertheless they themselves are familiar. 

As there are specific cures, so there are specific - 
diseases due to light and ultra-violet rays, and, 
although these are fortunately rare, they should be 
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considered by the advocates of wholesale light 
therapy. Xeroderma pigmentosum is the worst of 
all ‘light’ diseases and, in the unfortunate children 
affected, manifesta itself as a malignant spread of 
pigmented spots under the influence of light, usually 
terminating fatally in early adolescence. ` 

Equally rare are those cases of excessive sensi- 
tivity to light due to the presence of hsemato- 
porphyrin in the blood as a congenital abnormality, 
resulting in an eruption not unlike that of smallpox 
on the regions of the akin exposed to light. 

Probably the greatest danger to the publio from 
carelese use of arc lamps ig that of damage to the 
Bight, & very real danger whioh, if not guarded 
against, may lead to many cases of permanent 
injury. Exposure of the unprotected eye to intense 
sources of light such as the tungsten or mercury 
vapour arc leads to acute conjunctivitis within a 
few hours, an experience that would probably induce 
gréater caution on subeequent occasions, as few 
conditions are more painful. Deliberate staring at 
powerful sources of actinic light may lead to per- 
manent blindness, or short of this to restriction of' 
the visual field, the so-called ‘ring scotoma.’ There 
is a good deal of evidence that repeated exposure 
to unscreened aro lampe may lead to the develop- 
ment of cataract, and this is not surprising, since it 
is the lens of the eye that absorbs most of the ultra- 
violet rays. 

If the dangers of this form of treatment have been 
rather stressed, it is only with the idea of emphasis- 
ing that means of protection should never be 
neglected by anyone frequently exposed to the rays. 
As regards the akin, over-exposure is not as a rule 
followed by any permanent damage, though very 
painful burns and blisters are the penalty of care- 
leas handling of the lampe. 

As there is no restriction of the supply of aro 
lamps or other apparatus for the production of 
ultra-violet rays to the public, the position is 
similar to that of patent medicines other than those 
scheduled under the Dangerous Drugs Acts. In- 
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evitably, as in the case of proprietary drugs, a 
certain amount of amateur experimenta] medicine 
would follow the installation of aro lampe in private 
houses, and it cannot be too strongly peinted out 
that these rays are not to be regarded as practically 
foolproof, and should be treated with as much 
respect as a redhot poker or a loaded firearm. 

Those who install lampe and wish to take regular 
doses of ultra-violet rays, would be well advised to 
begin by being medically examined and passed as 
fit for such treatment. Lamps should never be 
switched on until the eyes have been protected by 
gogglea, which should be of glass tested and certi- 
fied as cutting out the ultra-violet rays, and these 
should not be removed until the lamp has been 
turned off again. The technique of treatment does 
not oome within the soope of this article, but it may 
be remarked that individual susceptibility varies 
greatly, and that this should be tested cautiously 
before starting general irradiation, otherwise exten- 
sive light-burns may result. The best thing would 
be for those who contemplate the installation of a 
source of ultra-violet rays to ascertain in the first 
instanoe whether they really benefit from such 
treatment, as by no means everyone is obviously 
improved by it. 

One cannot help — whether the people 
who can afford to install aro lampe in their homes 
are those who would.derive most benefit from 
the rays, since they are probably taking ample 
vitamins in their diet and live in relatively open 
and healthy neighbourhoods. 

For the poor, whose diet is short of butter, eggs, 
milk, and fresh foods generally, there are already & 
number of clinics where they can be treated, with 
the best resulta, under proper medical ,Buper- 
vision. d 

Extension of such clinics would appear to be the 
safest way of overcoming the defects of the rather 
sunlees climate of Great Britain, though the intelli- 
gent use of artificial ‘sunlight’ in the home may 
be & means of improving the national health. 


Lamps for Light-Baths. 


By T. C. 

LTRA- VIOLET light between well-defined 
wave-lengths is one of the necessary socom- 
panimenta of primitive life in natural surroundings 
the tonic effects of which the human body is not only 
able to withstand, but without which it suffers a 
definite want. There can be no objection, therefore, 
to town-dwellers, during a European winter, who, 
while not being ‘ ill,’ are still often in need of light 


ANGUS. 
and its good effects, making use of occasional light- 
baths from sources which emit ultra-violet light of 
moderate intensity. In fact, many such persons 
have followed this course for some time with oon- 
siderable' beneflt, and there is little doubt that 
others will follow their lead. 

A practical biological measure of the strength of 
ulira-violat light is the time for which it is necessary 
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to expose the skin to these rays for an erythema 
(reddening) and ite after-effeote to be produced. 
This e ema does not begin to appear until some 
hours after the a saa and reaches ita full 
intensity about 12 hours after the exposure, 

followed by a brownish pigmentation or ‘sunburn. 
A band of cardboard or thick can be put 
across the abdomen, and small windows out in this, 
BO that the skin is exposed to the source 2 ft. away 
for 5 or 10 minutes and the erythema observed in 
each area. The dose required is that giving & 


pu 
of various kinds capable of uoi 
these effecte after exposures abes little ro 
five minutes are now obtainable through the medical 
stores, and can be fitted up in doctors’ houses and 
in hospitals. Such pow sources of light should 
only be used after the test of d y skilled 
people, or severe burns will result. “This is obvious 
when it is remembered that it usually requires 
exposures of an hour or more to the summer mid- 
day sun in England to produce a sunburn on the 
skin of the neck or arms, so that an arc or meroury 
vapour lamp capable of producing this effect in 
five minutes must emit much more potent rays. 





LAMPS SUITABLE FOR Domamstio USB. 
The Mercury Vapour Lamp. 


In this well.known souroe of ultra-violet light 
the radiations &re produced from an arc or stream 
of electrons carried by & column of meroury vapour, 
the whole enclosed in a quartz tube. The spectrum 
shows many characteristic lines of great many 
in both the near and far ultra-violet on, Wi 
much visible blue light and very li 
and red. 

A very small lamp of this kind would be suitable 
for the domestic use we are considering, and such 
a lamp would not take more than an ampere and a 
half atten sb had heen ight for a few minutes. 

The mercury vapour p is efficient and cheap 
in curren consumption, whilst the cost of the 
quartz burner is lower than it was formerly, so that 
in ae the mercury vapour lamp sage is well 
with ite rivals, and a very small lamp of this kind 
will be all that is desirable for dome use: 
Elaborate stands and reflectors do not add to the 
efficiency of & lamp as they add to ite cost. The 
quartz mercury vapour burner only requires & safe 
and simple support and a resistance and starting 
switch. The is fairly cool, perfectly silent 
and oy to handle, though the burner is easily 
broken by shook or impact. The more powerful 
meroury vapour lamp commonly used for treat- 
ment might well be adapted for domestic use by 
in ing a thin filter or screen of vita-glass, 
which has the power of cutting off all the shorter 
ultra-violet rays and a proportion of those of 
medium length, whilst transmitting freelp the near 
or longer rays: which last do not constitute a v 
pow component of the mercury vapour lamp's 
output. The disadvantage of using such filters is 
that it is difficult to produce numbers of them with 


e yellow 
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a consistent absorption, and that it would be more 
economical to use a much smaller and cheaper lamp 
to give much the same affect. 
e running expenses of the mercury vapour 

lamp are due to current consumption, which is v 
amid and to deterioration of the burner, whic 
usually has to be replaced or reconditioned after 
from 600 to 1000 hours’ use. The atmospherio type 
of lamp laste longer than the vaouum type. 

Mercury vapour lampe oan be made to work with 
direot or alternating ourrent, lampe for the latter 

ing rather more costly; or rectifiers can be 
obtamed to make use of alternating current to 
work the direct current type of lamp. 


The Arc Lamp. 


This lamp has gained an unfair reputation for 
low output as a result of the perpetuation of 
obsolete designs by some manufacturers. As a 
result of recent improvements in lamp design and 
in the composition of the electrodes or carbons, 
therapeutic aro lampe are now obtainable that can 
give their effects as clad or more quickly, than 
the mercury vapour lampe commonly used. 

Aro lamps using a current of three amperes, and 
therefore capable of being used on an ordinary 
lighting cirouit, are now made, and these should be 
suitable for domestic use. . 

The quality and intensity of ultra-violet radia- 
tions from an aro oan be varied over & wide range 
by the use of different electrodes—carbons cored 
with different metals and salta—so that the strength 
of the dose can be varied at will. The arc lampe 
used by Reyn of Copenhagen maintain & short arc 
between two plain carbons, the top one of which is 
the positive electrode. The distribution of light 
and ultra-violet light from such a lamp is greatest 
at an angle of 46° below the horizontal, and the 
relative strength of the biologically active rays is 
small compared with that of the visible light and 
the heat rays. Such lampe use very high currents, 
and the patients require exposures to them of an 
hour and more. 

It was shown by Eidinow that the arc can be made 
a much more efficient source of ultra-violet light 
for treatment by lengthening the distance between 
the carbons, and by Angus by making the bottom 
carbon the positive instead of the top: the putting 
of the positive pole below ensures the diffusion up 
of the ionised gases and an effective flame from 
which most of the ultra-violet rays come. The 
distribution of light intensities from such an arc is 
nearly spherical, so that patiente are beet placed 
on the same level as the lamp. If & carbon cored 
with iron icles or a mixture of iron and cerium 
is used at the bottom, a much more powerful 


 erythema-produoing radiation is produced with 


which dosage time may be reduced to 2 to 5 minutes ; 
it is then found that a plain and consequently 
cheaper carbon can be used in the top (negative) 
holder with practically no diminution of intensity 
of ultra-violet light from a direct current aro and 
a 20 per cent. diminution in an alternating current 
aro ; this makes for a considerable saving in running 
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coats, because the top carbon is always the more 
quickly consumed. 

The advantages of the aro as a source of ultra- 
ar light may be given as : 


and intensity of e can be varied 
SP the electrodes 


2. No deterioration or loas of bed with age 


3. A large output of warm le light as yal as 
ultra-violet, the treatment pleasant. 

4. Not easily bro bro en or put out of order. 

The disadvantages 


1. Uses more ent than an equivalent mercury 
vapour lamp. 
. Carbons have to be renewed when they burn 
away 
3. amo gets hotter than meroury vapour lamp. 


` PRECAUTIONS. 


Oven should not be possible with lampe 
used for domestic self-treatment: lampe 
enough to produce overdoses should only be 
under the control of a doctor. 

Fire.—Lamps should be thoroughly stable and 
not go easily overturned that fires t be caused. 
All wiring and connexions should be of the best 
possible FOR i ed i 

Shocks.—Unlike the ordinary glass lamp 
in a use, ultra-violet lamps have one or two 
points where bare wires or pointe are exposed and 
may be touched when, by oversight, the current 
is switched on and the lamp is therefore ‘alive,’ 
although it may not be burning, and an unpleasant 


and even us shock may thus be obtained. 
This may gd aue with the m vapour lamp 
when oleaning fhe buco: with ilobak as th as ina makers 


recommend, and with the carbon arc when chang- 
ing or renewing the electrodes ; although, of course, 
both these operations should be carried out before 
the lampe are switched on at all. This being always 


i 
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a potential risk, it may be well to install lampe for 
home treatment in the bedroom rather than in the 
baihroom ; this because the latter place is one in 
which possible shocks are far more likely to be 
serious on account of the large number of earthed 
metals and the state of moisture of floors, objects, 
and particularly of the body. Also, it may be well 
if bu an aro lamp to specify one where proper 
provision is made for changing electrodes without 
risk of shook should the switch be ipsdertently 
left ‘ on." 

Care of the Kyes.—The cornea and conjunctiva are 
very sensitive to ultra-violet light and should always 
fet peek cd P ht trest- 
ment; these ghould have 





side pieces. 
The relative ‘ cost of lamps ’ is as follows : 
amperes. volta. 
Short flame Finsen aro 70 x 1102 7700 watts. 
Long flame arc 25x 110=2750  ,, 
Tungsten arc ` : 5x 110 — 550 » 
Mercury vapour lamp .- 4x 110 = 440 M 


The carbon aros require purchase of carbons. 
The tungsten &ros require expensive tungsten eléo- 
trodes. 'The meroury Moin lamp ugually wanta 
renewing after about 1000 boum run, but is 
the cheapest 

A self- Ps long flame aro costs about £20- 
£25. A meroury vapour lamp without stand or 
reflectors costa about £10. A hand-fed tungsten 
aro oan be made for £1 or £2. Then there are the 

of resistance coils, wiring keys, eto. 

Fhe price of lampe is put up by provision of 

lated reflectors and stands. meroury vapour 
Jio wih an dedu oE Bind wad 9 tie On on 
board screen suffices. Domestic mercury v. 
me are now sold complete for about £10 direot, 
18 alternating current. Hand-fed aro lampa 
ech eon and cerium cored carbons oun ba hadi 
about £5. These can be run off the house oirouit. 


Selection of Ultra-Violet Lamps for Home Use. 
By B. D. H. WATTHRS. 


"q'HE idea of employing ultra-violet radiation at 
home is & new one, and there is as yet no 
wide selection of lampe made for this purpose. 
Those at present on the market must be regarded 
as largely experimental attempte to meet the new 
demand. The majority of them are of the type 
used for general irradiation in hospital practice, 
but reduced in size, and it is not generally realised 
that an and live el which is safe 

' enough in the laboratory or clinio in the hands of 
trained workers, may be. quite definitely dangerous 
in the home. 

The first of these lampe whioh were put on the 
market were all carbon or carbon arcs, iind 
recently the quartz mercury lamp has been 
duoed commercially in a small size. The car 
lampe burn either plain carbon electrodes or ea bod 
cored, with some metallic mixture which volatilises 
and adds the characteristic trum of that metal 
to that of the carbon aro. e metals or mixtures 


of metals selected are such as to enrich the aro 
with deir, of the shorter wave-lengths. From 


key utio point of view, there seems little to 
the different corings. 
2 CARBON ARO. 
Ajaz, Lid.—The lamp is known as the ‘ Uviray,’ 
and is & etically controlled tungsten-cored aro. 
It is remarkably steady in running owing to the 


automatic control The aro is housed in a deep 
hood supported on a stand which contains the 
series resistance. A small knife switch is fitted to 
break the oircuit, which serves the purpose admir- 
ably, but the fact that the contacta are so much 
is & weak point in an otherwise good 
deign. ° The ourrent oonsumed is 4-6 amp. 
Price £5 10s. 
Apex Sun Ray, Lid.—The No. 1 model made 
by this firm is a small aro made between two 
thin pencils of carbon which are mounted almost 


. for b 
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parallel in a deep metal hood. Very little adjust- 
ment is required. The series resistance is mounted 
on the large base of the instrument. The beam 
is somewhat concentrated by the narrow hood. 
Price £6 6s. i 

Arnold and Son (John Bell and Croydon).—The 
* Arnold’ artificial alpine sun lamp is a large and 
expensive instrument on & heavy stand which 
carries two oarbon arcs in series. It is made in 
two sizes for 5 and 10 amp. respectively. Such a 
lamp is more suitable for use in & hospital than in 
an ordinary house. Not only is the heavy ourrent 
of the larger model more than the fuses and wiring 
of an ordinary installation can handle, but the out- 

at of radiation is more intense than is necessary 
or the simple tonio treatment required. Price 
£20-£26. 

Bower Electric, Lid.—The ‘ Uvral' lamp is an 
interesting form of double aro. The whole instru- 
ment is housed in a teak outer case, a window being 
raised to expose the beam. - On the side of the cass 
is a ial timing switch termed an ‘ meter.’ 
This is set for some predetermined period and the 
lamp switched on. At the end of the period the 
lamp is automatically switched off, thus reducing 
greatly the d of too long exposure. The 
general deaign shows that much care has been 
taken to avoid accidental shock. The degree of 
safety has to be paid for as the pie is relatively 

igh. Current 45 amp. Price 24 guineas. 

e ‘ Junior’ U-V ray apparatus, Ls game 
firm, is a much smaller apparatus. ve pea 
carbon pencils are mounted in the hood. 
The series resistance takes the form of spiral coils 
mounted round the inside of the hood. These 
reach a dull-red temperature when the aro is run- 
ning and radiate a oertain amount of heat. The 
lamp requires more care and attention to use than 
the more expensive models. Current 4-5-5 amp. 
Price £5 15s. 6d. 

Brodie, Oakley and Co.—' Arteun' lamp—a hand- 
controlled carbon aro mounted in a reflector hood. 
The electrodes are narrow pencils and stick out at 
top and Bottom of the instrument quite unpro- 
tected. Price £4 17s. 6d. 

i Ray Lamp Co.—This is also a hand- 
controlled carbon or cored carbon arc, but of an 
unusual type. The carbons are mounted hori- 
zontelly in the centre of a shallow dish-sha 
reflector which is covered with a grid of stout wire. 
The mesh is open and does not cut down the total 
radiation appreciably. The series resistances are 
radiator heating unite which are also mounted in 
front of the ector, so that a certain amount of 
heat is radiated as well as ultra-violet radiation. 
A switch on the back of stand serves to short- 
oirouit the arc, when the lamp functions as a heating 
radiator of the usual type. 

The carbons used are of medium size and burn 
fairly slowly, pa ix method of roping them is 
clumsy and is likely to result in burnt’ fingers. 

E de Adeo Hie Bini EwHteh car the at p^ Haale 
ing the circuit. As the carbons burn 
readjusted after a run of 

lated by the makers 





away they have to be re 
about ten minutes. This is o 
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as an advantage, as it reduces the chance of an 
overdose owing to the patient going to sleep. At 
the same time, the output of radiation varies oon- 
siderably during the ten minutes. 

Rouse and Sons.—Rouse No. 1 Junior U.V. lamp. 
This is & simple carbon aro, the carbon alls 
being moun almost parallel in a metal hood 
supported on a light tripod. The series resistance 
is & separate unit. electrodes can be 
obtained as well as plain carbon. 


Murouny LAMPS. 


Medical Supply Association, Cox Cavendish Itd., 
and other firms.—The ‘Homesun’ lamp is made 
with two types of burner for D.C. A.C. In 
either form, the lamp is more constant than any 
of the carbon arcs, and the current consumption 
is only 2-0-2-6 amp. The radiation is also richer 
in the shorter wave-l of the ultra-violet, 
but whether that is an advantage or not is a ques- 
tion. The D.C. burner operates when the 
current is flowing in a certain direction, but, unlike 
the big mercury arcs, it is not injured by bei 
used. with the polarity reversed. e mounting 
the lamp is in a hood on a stand containing the 
series resistance. The heavy starting current which 
is characteristic of mercury lampe necessitates the 


Fai ic cae ae 6amp. Price, D.C. £10; 
A.C. £18. f 
Medica S8 , Association. —The: * Medisun ' 


lamp is & ilar instrument to the above, but 
requiring even less current (on D.C. 1-0-1-2 amp.). 
An indicating ‘on and off’ switch is fitted. So 


‘far as running costs only are concerned, this must 


be the most economical source of ultra-violet 
wig available at the moment. Price, D.C. £10; 

.C. £18. - 

Stanley Coz, Itd.—The simple type ' Actinosun’ 
No. 2 is a mercury lamp similar to the others 
described, and though not made specially for use 
at home, would be quite suitable for that purpose. 
Half-power burners can be supplied. The lamp is 


. obtainable in two models for D.C. and A.C. re- 


spectively. Price, D.C. £9 15s.; A.O. £12 10s. 


FILAMENT LAMPS WITH VrTA-GLASS. 


The use of ordinary incandescent filament lampe 
with a vita-glass bulb for home irradiation has been 
somewhat superseded by these newer and more 
powerful lampe. The Tinay warming screen 
sold by the Modioal Supply Association is a light 
radiator using ordinary pss but, if the bulbs 
mentioned above are substituted, the soreen acta 
as a source of weak ultra-violet of the lo. wave- ` 
lengths. Such an apparatus would be from 
any of the risks attendant on the ignorant or in- 
cautious use-of any of the lamps dedoribed above. 


SurmormG A Homm-Rapration OUTFIT. 


For the purchaser and the deei of ultra- 
violet lampe for the home, the foilowing pointe 
should be noted : 

1. The live leads, etc., should be protected by a 


- 
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deep hood or wire grid and should be as few as 
possible. 

2. The lamp should be fitted with a good switch, 
in which the moving rwr m ean to 
' preclude all chance of arcing. ouble pole 
Soul be of advantage to ensure both ace 
being dead before they can be touched in the re- 
placement of carbons, eto. 

3. A well-fitting pair of goggles should always 
be worn. The use cf coelis is so essential, especi- 
ally with the small m arcs, that it would be 
an exoellent thing if manufacturers to mark 
all lampe intended for home use with the inscrip- 
tion, " Goggles must be worn when using this 
lamp.” At present it is to be regretted that in &: 
number of catalogues, eto., the artist has tried to 

the pleasures of basking in artificial sun- 
light, but has omitted in his pictures the disfiguring 

es. The necessity of using goggles is mentio 
in the catalogues, but a pen illustration is often 
remembered when the written instruotions have 
been mislaid. There are many satisfactory makes 
to be obtained, but, if there is any question, the 
only certain test is by spectrometer. - A good pair of 
goggles should not transmit any ultra-violet radia- 
ams at all, not even of the longer wave-lengths. 
e of falling asleep during the e 

is a perfectly definite one, as ultra-violet radiation 
often has that effect. In such a case it is possible 
for the patient to experience & severe blistering of 
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the skin due to over-expoeure, as this skin-burning 
does not appear until some time has elapeed. The 
simplest manner of guarding against this danger ia 
to make it a rule always to stand up for an ultra- 
violet bath, -and never to gib or lie down. 

The most suitable place for the installation of 
these lamps is s matter for careful consideration. 
The bathroom, as has been pointed out elsewhere, 
is not the safest place, because of the danger of a 
bad shock due to the moisture present. On the 
other hand, it should be remembered that this 
radiation is & powerful bleaching agent, and 
that the colours ot fabrics, eto., will fade, and often 
the materials themselves perish, if exposed oon- 
stantly to the rays. 

The lampe reviewed here have been considered 
from the point of view of the man who wishes to 
have ultra-violet radiation available in his house 
as a tonic during the dark winter months. To use 
it for the treatment of any definite disease without 
the direction of & qualified physician is highly 
dangerous, for it must be realised that the irradia- 
tion used in medicine is often only & part of oura- 
tive treatment. Further, there are conditions 
and diseases which can be made worse by ultra- 
violet radiation, and in spite of the enthusiastic 
pamphlets and catalogues which record its applica- 
tion in every human ill, it cannot be too strongl 
insisted that ultra-violet radiation is not a uni- 
versal panacea. 


The Ultra-Violet Transmission of Transparent Materials. 
By Dr. L. C. Mann. - 


WE may be forgiven for a little scepticism 
regarding the highly ooloured reporta 
which have been current during the last few years 
er Mrs possibilities and effects of ultra- 
iolet iation. It must be admitted, however, 
that there appears to be a considerable measure of 
truth in aioli accounts; the physicist must assist 
in aging the errors in weighing the 
enoe. à 
Tl he shortest wave-length for which light is visible 
to the eye is roughly 0-304, but the um of 
sunlight extends, albhough faintly in the end, to 
&'wave-length of about 0-2054 at sea-level; the 
cornea, the outer transparent coat of the , 
transmite down to about the sunlight limit. e 
‘lena’ of the eye is more opaque; it will not 
tranamit beyond 0-376n, &nd can be made to 
fluoresce by radiation of about this wave-length 
reaching it through the cornea. Severe inflamma- 
tion of the conjunctiva can be caused by exposure 
to intense radiation of wave-lengths shorter than 
about 0-3054. Physiological and germicidal actions 
oocur with radiation of still shorter wave-lengths 
down to about 0-214, but beyond this point we soon 
reach the region 0-1934 to 0-185u, where air becomes 
practically opaque. The region of interest in ultra- 
violet” transmission measurements for present 
“purposes extends, then, roughly from 0-4 to 0-2y. 

In connexion with the various sources for the 
production of ultra-violet radiation for clinical 


purposes, the transmission of the globes, screens, or 
containing vessels has to be ied; the trans- 
mission of window glass is also a ial case. It 
may be added that the photometric study of the 
emission of the source is of no lees importance. 
Naturally, the ultra-violet emission of man 
sources such as MAE jum filament lamps, for whic 
the familiar ‘ black-body’ radiation laws are & 
sufficient guide, is extremely low in pfoportion to 
the total radiation. Much more energy, relativel 
speaking, is derived from aros and ks which 
give bright line spectra. The region 0-4u to 0-2u 
can be studied with the aid of fluorescence or 
photography. In some cases the absorption of 
media grows very rapidly with changing wave- 
length in & certain on; thus the simplest kind 
of information in some cases is the short 
wave-length limit of the transmission. 

Quartz in the crystalline state is fairly trans- 
parent down to 0-184 in pieces 2 om. in thickness ; 
the quartz RT as made by the firms of 
Hilger and i and Stanley, in which the 
whole optical system is made in quartz, projeota 
the entire visible and ultra-violet spectrum He to 
about 0-1854 on a photographio plate; the sub. 
stitutidn of a sareen of uranium glass for the plate 
converts the oe ee an ultra-violet 

troscope in whic ines of the spectrum are 
sen by fluorescence. Wave-lengths can be given 
by.a scale marked in the glass. An iron aro or 
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tungsten aro gives a wealth of lies in the ultra- 
violet spectrum, so that if a piece of the substance 

under test haa sufficiently surfaces it may be 
held i in the path of the light reaching the alit, when 
its ‘limit of transmission’ may become manifest 
by the darkening of the spectrum beyond a oertain 
point. Such tests are useful for protective glasses 
or goggles. A com ultra-violet spectroscope 
for hand use is made by Meers. R. and J. Beck, Ltd. 

Fluorite is one of ‘ths most mt media 
for the ultra-violet (when pure it transmits down 
to 0-1254), but it is diffoult to obtain imens 
of any size, so that even ita optical use is rather 
restricted; but this crystal, together with rocksalt 
and gertain other crystals and gems, has important 
possibilities for scientific rn 

duet: caedi ed oubly refracting, 'and is 
little leas e quartz ; it 
has great resistance to feet and ita extremely high 
melting point makes it specially suitable for contain- 
ing the meroury aro, one of the most BOUTO68 
of ultra-violet radiation. In spite of a great deal 
of research carried out for ey: riods, it has not 
yet been found possible to uoce the material 
in a truly homogeneous state; there is always a 
residual structure showing small local variations of 
refractive index. Even tho microscope lenses 
are made from it, they could be improved if the 
homogeneity were perfected. 

The coat of using fused quartz for windows would 
be prohibitive, but since the of transmission 


of glass can be made to include the whole sunlight 
range, it is unnecessary. Common soda glass is 
ically opaque beyond 0-334, but in Hovestadt’s 
“Jena Glass” the increased ultra-violet trans- 
A to the use of barium is pointed out. 


speaking, the O diminishes 

with E portions lead in the flint 
. Researches in the effect of the composition 

of glass on the ultra-violet y have been 
made by Zachimmer, who found that boric oxide 
t. The use of sodium oxide 


was transparen 
in a glass decreased the transparency more than 
potassium 8xide. Useful and curves are 


iven by Schulz (“Das Glas,” Munich; 1923. 
deel and Pustet) from.the results of H. A. Kruss. 
Particulars are also given of the ‘ Uviol ' Jena glass 
which has been most useful for spectroeoopes and 
other since it transmits down to 0-280,. 
Fri hse pu haa published partioulars of & made 
from calcium fluoride and boric oxide which is said 
to be transparent down to 0-185p. 
Comparatively recently, Méasrs. Chance Bros. of 
Birmingham have brought out their ‘ Vite-glass ’ 


made to the tion of Lamplo In & 
plate 2 mm. thick this will still transmit 1 cent. 
at 0-272. Also, the Co Glass W have 


announced & ultra-violet transmitting glase 
(not yet available in large pieces) for which an even 


vois irene perenne is olaimed. 


Supplement to “ Nature,” April 21, 1928 


The measurement of the tranamission is usually 
made with the aid of the spec ph. Half the 
slit is illuminated by t transmitted by the 
i by an exactly similar 
of which oan be diminished (in 

ite ratios by a special device. 

di na aay gaa into two; we find the 
wave-lengths at which the intensity has been 
diminished by the specimen to those ratios used 
for the above device, by com: tho densities 
of the two o parts of eaoh epoctrum photogra h. The 
action in varisble beam can be A by a 
eann device or by a rotating sector ; in the 

tter case it seems to be sufficiently accurate to 


' assume that the reciprocity relation is valid for the 


plate. The optical arrangements for aa out 


these testa have been so far standardised that they 
can be used without difficulty to obtain trust- 
worthy results. 


Special apparatus for ultra-violet speotrophoto- 
metry, for which and ease of worki 


is claimed, has been developed by 8. J 
Lewis. Mention must also be made of en ene 
aaa methods in which special non-selective 


loyan such methods have been 
xu out t (chiefly or the visible region) by Mees, 
Dobson, ani othe: in some cases they can be 
ppa to the ultra-violet. 

e durability of the new Ee nue Oe 
can only be tested pro experience. One. 
important matter 18 aped iab a under the 
continuous action of ultra-violet radiation. Some 
glasses containing small amounta of manganese are 
well known to develop a pink tinge when used in . 
globes round arc lamps; such action under ex- 
posure to intense radiation is likely seriously to 
prejudice the ultra-violet transmission, and effects 
of & similar kind should be looked for even in the 
absence of . Naturally, the relation 
between the conditions of normal use and the 
conditions of the test would have to be. carefully 
consid 

Important uestions are likely to arise in oon- 
nexion with the screening off of undesirable oom- 
ponents of the radiation ; it is possible that liquid 

filters ’ may become in such cases. Much 
information on recent work on the transmission of 
had is given in Luckieah’s useful book on 
tra-violet Radiation,” and recent work on the 


transmission of solutions has also been carried out ' 


by Dahm. 

In conclusion, it may be said that photometric 
methods are so far developed that it should not 
be difficult to measure and to control the charaoter- 
isti and intensity of any ultra-violet radiation 
used for medical p . In the somewhat 
arbitrary and imental condition of present 
ee ee 

efinite in the specification of Baye, condi 
tions. 
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News and Views. 


Ix an addres on * Science and the Civil Service,” 
given in November last to the Professional Institute 
of the Crvil Service in Canada, Prof. J. C. McLennan 
reminded his audience, which included members of 
the Canadian Cabinet, of the benefits which scientific 
workers employed by the State have conferred on the 
populations in the Dominion. So far from scientific 
men being mere ‘ high-brows,’ unpractical dreamers, 
and visionaries whose services are worth a mere 
pittance, they are more practical than the arm-chair 
politicians who despise science. It was a member 
of the Geological Survey of Canada, Dr. Dawson, 
who discovered the famous gold-bearing belt in the 
Yukon territory. It was largely owing to Prof. Miller 
and his colleague, Mr. Thomas Gibson, that & mining 
policy for the development of the silver, nickel, 
copper, gold, and other metallic -mineral flelds in 
Ontario was inaugurated. Canada’s remarkable 
succees in agriculture was based on the work of two 
public servants, Dr. William Saunders, who created 
the Experimental Farm System, and his son Dr. 
Charles Saunders, who discovered the Marquis variety 
of wheat. To another, Dr. Gordon Hewitt, who 
developed the Dominion Entomological Service and 
devised means for the control of grasshopper pesta, 
must be given the credit of saving Canadian farmers 
millions of dollars yearly. The list of services 
rendered to the material prosperity of Canada by 
scientaflo workers in the publie services could be 
extended indefinitely. For the most part they have 
worked for wretched salaries and, in some cases, with 
but the most meagre recognition of their great works. 
It is time the statesmen of the Dominion realised the 
immense potentialities of properly endowed scientific 
services. 

Pror. MoLxWwNAN did well to point out to the 
statesmen and other public men present that if the 
soientiflo services are starved in Canada, the best 
brains of the community will continue to migrate to 
ita great neighbour, where they can expect greater 
enoouragement and more freedom ,to apply their 
discoveries. The tendency on the part of the wealthy 
and financial houses to send money to the neigh- 
bouring State for investment 1s & direct consequence 
of the apathetic attitude of the Dominion Government 
towards acientifio research. Money now goes for 
investment and people of ability for employment 
to placea where science is appreciated, where invention 
and discovery find application ın industry. Scientiflo 
workers, by the discoveries and advances they are 
making continually, not only stabilise industries, but 
also point the way for still greater developments. 
The best protection for Canada is the adoption of & 
policy “Science in the Civil Service and Science in 
Industry.” Canada badly needs a National Research 
Institute in which those scientifically inclined, or 
those ın control of industries, can have their problems 
investigated. With this view the Hon. Charles 
Stewart, Minister of the Interior, entirely agreed, 
and made the useful suggestion that the scientific 
workers of Canada, led by Prof.-McLennan, should 
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go out into the highways and byways and convert 
the laymen of Canada, who wield the ' big stick’ to 
urge on or frighten members of Parliament, to the 
need for and value of scientific research. 


At the risk of appearing tedious, anthropologists 
continue, and wisely, to urge the importance of their 
studies for purposes of administration among back- 
ward races. The latest pronouncement is by Mr. 
J. H. Hutton, of Assam, who is well qualified to speak 
both as an anthropologist and an official. In his 
presidential address to the Anthropological Section 
at the Calcutta meeting of the Indian Science Con- 
gress last January, he argues ably for the utility, and 
indeed the essential need, of a knowledge of the 
principles of the science in dealing with such a people 
as that with which he is most familiar, namely, the 
Nagas. He pointa his argument with many an apt 
illustration in which knowledge of sentiment and 
custom, especially in the judicial field, has been an 
essential condition to secure the right handling of 
incidente such as crop up daily in the path of the 
administrator. He deals with the difficult question of 
missionary activity temperately, even though he is com- 
pelled to conclude that their influence is in practice 
harmful, as it breaks bonds which form part of the 
tribal complex, but for which Christianity affords no 
substitute to help the native. Supporters of the 
Missionary, it may be noted in passing, who think 
that Christianity should be able to afford the necessary 
influence to replace tribal custom, in arguing from 
the analogy of a Christian society, overlook the fact 
that ethics are fundamentally cultural even when 
they have a theological sanction, and to a great 
extent cannot be transposed from one sytem to 
another. Mr. Hutton’s careful analysis of the resulta 
which arise from culture contact between east and weat 
to the detriment of the health and numbers of the 
native population constitutes & warning against the 
too hasty introduction of civilising influences, which 
deserves careful pondering by those who aresintereated 
in the advance of backward peoples. 


A PAPER was read on Mar. 30 by Mr. D. Brownlie, 
before the Diesel Engine Users’ Association, on the 
subject of liquid fuel from coal. He pomted out how 
necessary a supply of liquid fuel produced in Great 
Britain will be if the Diesel engine is to attain an 
importance commensurate with ita thermal efficiency. 
This supply may be derived from coal by carbonisa- 
tion at high or low temperatures, by hydrogenation, 
or by synthetic proceesea based on carbon monoxide. 
The author dealt with these methods seriatim — in 
particular with the carbonisation of coal at low 
temperatures, on which he listed seventy-five differ- 
ent processes, describing thirty of major importanoe 
which have bean in more or less continuous operation 
in large-fcale plant. Hydrogenation and synthetic 
fuel production were descmbed in outline. The 
author deplored the slow advance of the production 
of liquid fuel from British coal, and indulged in & 
jeremiad on the abaenoe of scientiflo development of 
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our home resources. It ıs easy to exaggerate here, 
for there has been no lack of ingenuity applied to the 
carbonisation of coal by British workers. About & 
third of the processes scheduled by the author are of 
British origin or development; undeniably capital- 
ists have not withheld ample financial support, aa 
meny of them would ruefully agree. The author 
himself throws light on the slow progress when he 
enlarges on the development of mineral oil production. 
Oil can be produced from coal, but must be sold in 
competition with natural petroleum, and present- 
day economic conditions do not lighten the task 
of those who seek to manufacture liquid fuel from 
coal. * ] 


“Tar Agricultural Depression, its Causes and 
Possible Cures," was the subject of an address by 
Mr. W. C. D, Damprer-Whetham at the ordinary 
general meeting of the Surveyors' Institution, held 
on April 2. A comparison of the present situation 
with previous depressions shows that all have occurred 
during times of falling prices in both agriculture and 
industry and are ultimately due to monetary inste- 
bility. After discusmng the theory of prees, Mr. 
Dampier-Whetham showed that the general changes 
in price level from 1843 to 1014 are explained by the 
varying relations between the world's supply of and 
demand for gold Whereas plentiful gold invanably 
results in an increase of prices and proapenty for the 
farmer, depressions arise from a falling average level 
of prices, whether this be due to shortage of gold as 
m 1878, or to deliberate deflation as in 1920, when 
efforts were made to restore the gold standard. 
Protection or free trade has less effect on prices than 
changes in the value of money. As regards possible 
remedies for the existing depression, much may de- 
pend on the policy of the Federal Reserve Board and 
possibly on some future international agreement as 
to the control of the world’s gold supply. A system, 
other than the gold standard, may ultimately be 
devised for the management of currency and credit, 
which will tend to keep the index number of whole- 
sale pricet, constant, and counteract the effects of a 
probable world shortage of gold. Although such funda- 
mental changes may be premature, some measure of 
relief will be obtained if efforte are made by the 
farmers themselves to reduce costs and charges in 
every possible way, particularly in the sheltered 
industries, and the questions of marketing, import 
control, and agricultural credit are still further ex- 
plored by the Government. The only radical cure, 
however, is stabilisation of the general price-level, 
that is, of the value of money. 


Taa contrast between the Building Exhibition of 
to-day and those that were held in former years at the 
Agricultural Hall is very marked. Those at Islington 
were well attended, 1t is true; for architecta, builders, 
and others of sueh groups went there in order to gain 
up-to-date knowledge of marketed goods «nd pro- 
cesses; but it was purely as a duty that the journey 
was undertaken. Since Mr. Greville Montgomery has 
organised the show at Olympia, the duty of attend- 
ance has become a real pleasure. Environment and 
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district have not a little influence in the change of 
sentiment; Kensington egainst Islington, for north 
is north, and west 15 west, ‘‘and never the twain shall 
meet." But the character of the display is & more 
powerful influence still. One outstanding feature 1s, 
that all the exhibitors may be regarded as having 
some association with building; and, agam, there 
are no extraneous attractions, with the exception of 
good music. The Government shows ita sense of the 
value of the exhibition by having representative de- 
partments there; there is the Empire Marketing 
Board, the name being self-explanatory ; and at this 
stall are to be seen several interesting tests results 
upon timber beams carried out by the Forest Products 
Research Laboratory The Department of Scientific 
and Industnal Research supplies information as to 
the work carried on at the Building Research Station 
near Watford, to which reference was made lately in 
our columns. As the majority of people are interested 
in building in one form or another, the attendances 
at Olympia are naturally large; the goods are 
attractively displayed, and inquiries are dealt with 
intelligently. The work of various arts and orafte 
training institutes forms & feature, and there is also 
an admirable loan collection of antique and modern 
furniture, the latter from the designs of well-known 
architects and others. Altogether, there are close 
upon four hundred exhibitors. 


Tue trans-Atlantic fight from east to weat by & 
heavier-than-air machine has at last been acoomplished. 
Capt. Hermann Kohl, Commandant James Fitzmaurice, 
and Baron von Hunefeld started from Baldonnel 
aerodrome, near Dublin, in the Bremen, early m the 
morning of April 12, and landed at Greenly Island in 
the Strait of Belle Isle on the following day. Capt. 
Kohl, manager of the night-flymg department of the 
Deutsche Lufthansa, and Baron von Hünefeld, with 
a mechanic, flew from Berlin to Dubhn on Mar. 26, 
where they had to await favourable weather conditions 
for their Atlantic flight. The mechanic was replaced 
by Commandant Fitzmaurice, acting officer Án command 
of the Imsh Free State Air Service, who ected as 
second pilot whén the flight began on April 12. The 
Bremen is a Junker metal monoplane fitted with a 
200 k.w. Junker engine. A rough analysia gives 
aeroplane weight as 1:2 tonnes; crew, etc., 0:2 tonne; 
fuel and oil 16 tonnes, giving 40 hours’ flight at 
cruising speed 160 km./hr., that 18, a range of 6000 
km. in calm air. The actual geographical distance 
covered was about 3500 k.m., so that changes in 
course and head winds reduced the effective speed to 
about DO k.m./hr. Herem lies the patent secret of 
previous failures. A small circle of about 3500 km. 
with Dublin as centre graxes the North American 
coast at Greenly Island, the landing point, from which 
we may infer that another disaster was averted by & 
aound decision, good navigation, and the last litre of 
fuel. Capt. Kohl end Baron von Hinefeld attempted 
& trans-Atlantic flight from east to weet last August, 
but, after making their way from Dessau across 
England and Ireland. they were forced to turn back 
by bad weather and lack of fuel. 
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A PRELIMINARY notice of the International Meeting 
of Geologists to be held in Copenhagen on June 25-28, 
on the oocasion of the fortieth anniversary of the 
Geological Survey of Denmark, has already appeared 
(NATURE, Deo. 17, 1927, p. 890). The provisional 
programme of excursions has now. been revised. 
Exoursions before the meeting are as follows: June 
17-20, to Bornholm ; June 21-24, to South Sjælland 
and the Island of Moen. After the meeting & longer 
excursion, June 29-July 9, is bemg organised to 
north-west Sjelland, Fyn and the Island of Lange- 
land, and Jutland. Geologists who are returning to 
England or France from Esbjerg will have an oppor- 
tunity of seeing the Yoldia clay of the Mindel-Riss 
interglacial episode. The number of participante in 
each exopreion is to be limited, and notice of intention 
to attend should be sent as soon as possible, &nd in 
any case before May 1. Full details of cost, itineraries, 
and accommodation will be found in the second 
invitation circular, which oan be obtained from the 
Secretary, International Geological Meeting, Dan- 
marks Geologiske Undersogelse, Gammelmont 14, 
Copenhagen K, to whom all othet relevant inquiries 
should be addreased. 


Marston TAYLOR BoaGERT, senior professor of 
organic chemistry at the Columbia University, New 
York, who celebrated his sixtieth birthday on April 
18, spent the past winter in Prague as the first visit- 
ing professor for international relations to Czecho- 
slovakia sent by the Carnegie Endowment for Inter- 
national Peace. As the guest of the Charles’ Uni- 
versity he delivered five highly interesting lectures on 
his original researches on thiazoles and selenazoles ; 
odour and chemical constitution; science and in- 
dustry; science, the individual, and the State; 
science 1n the interest of peace. He also gave sumular 
lectures at the Universities m Brno, Moravia, and 
Bratislava, Slovakia. The Charles’ University Medal 
has bean awarded to Prof. Bogert for his work for 
the advanoement of saience, and the honorary degree 
of Doctor Rerum Naturalium of the Charles’ Univer- 
sty has been conferred upon him for his discoveries 
and researches in organic and applied chemistry. 


Psor. Yoxrom OsSAXA has recently retired from the 
chair of physical chemistry which he has held for 
twenty-three years at the Kyoto Imperial Univeraity. 
An account of his career by 8. Horiba, with a photo- 
graph, is given in the Bulletin of the Chemical Soosety of 
Japan for January. Prof. Osaka came to Europe in 
1898, having already had some experience of teaching 
chemistry, and studied under Ostwald and Nernst. 
Four years later he was appointed to the chair of 
applied electrochemistry at Kyoto, but very soon 
became professor of physical chemistry. He is beat 
known for his work upon heterogeneous equilibria, 
although he has also conducted researches upon the 
catalytic effect of the hydroxyl ion and upon over- 
voltage. Prof. Osaka is sixty years of age, and his 
latest paper also appears in the above journal. 

Dr. Roy CHAPMAN AnpREws, after mamtaining 
the headquarters of the Expedition of the Amencan 
Museum of Natural History to Central Mongolia 
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immobile at Peking for & period of two years owing to 
political troubles in China, has now left Kalgan to 
resume work in the desert. According to the Peking 
correspondent of the Times in & dispatch ın the issue 
of April 17, he hopes to ensure the safety of the expe- 
dition by a capitel payment to the Chief Officer of 
the brigands of the area, a monthly subsidy, and a sum 
equal to the first capital payment if the expedition 
returns safely. The expedition consists of ten Ameri- 
cans, experte in paleontology, geology, archwology, 
and topography, and a surgeon, 4 photographer, and 
two motor experte, with twenty-six Mongols and 
Chinese. The expedition will continue ita search for 
traces of earliest man, and ın addition of the five-toed 
horse, beheved to be the progenitor of the four-toed 
foseil horse of Europe and America. 


As promised, the resulta of Prof. Trombetti’s 
researches in the Etruscan language, following his 
investigation of the ‘‘ Liber Linteus," the linen book, 
in which the mummy of an Etruscan lady, discovered 
in Egypt and now at Agram, had been wrapped, were 
duly laid before the first International Congress of 
Linguists which opened at The Hague on Apnl 10. 
Prof. Trombetti gave it as his opmion that Etruscan 
could not be regarded as an isclated language, but 
showed close relation to the Indo-European and 
belonged to the group in which the pre-Hellenic 
languages of Asia Minor were to be found. Of the 
twelve chapters of the “ Liber Linteus," one was said 
to bear every indication of being an account of the 
lectisiernium, 1.6. the meal provided for the images of 
various gods, while others contained a litany, an 
enumeration of the Cepen or magistrates, and a 
calendar grving the dates of various festivals. 


We learn from a Day Science News Bulletin, 
issued by Science Service of Washington, that F. W. 
Peek has been able to store in a suitable oondenser 
and discharge electricity at a preesure of three million 
six hundred thousand volte. The experimenta wero 
carried out at the Pittsfield laboratory of the General 
Electric Company. The object of the resegrch was to 
imitate as closely as poasible the phenomena that 
happen during & lightning discharge from a cloud, so 
as to help in designing effective lightning conductors 
and safety devices. Although the spark lasted leas 
than a millionth df a second, yet its growth and decay 
were accurately measured by a cathode ray oacillo- 
graph, which uses a beam of electrons for & pointer. 
In some cases the flash lasted only the ten-millionth 
of & second. Remembering that light travels with a 
velocity of 8 x 10!!* om. per second, the flash will be 
over by the time the light has travelled a hundred 
feet from the spark. 


Tux followmg &ppointments have been made by 
the Secretary of State for the Colonies: Mr. 8. Gillett 
to be assistant agricultural officer, Kenya; Mr. W. H. 
W. Bawd, to be entomologist, Veterinary Depart- 
ment, Tanganyika Territory; Dr. R. R. Le Geyt 
Worsley, formerly sub-director of the Chemical 
Section, Egypt, to be chemist, East African Agri- 
cultural Research Institute, Tanganyika Territory ; 
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Mr. J. G. Brash and Mr. J. C. Bytheway, to be pro- 
duce inspectors, Nigeria. Recent transfers and pro- 
motions made by the Secretary of State include: 
Mr. R. A. Altaon, formerly assistant botanist and 
mycologist, British Guiana, to be assistant myoo- 
logist, Department of Agriculture, Federated Malay 
States and Straits Bettlemente; Mr. J. T. Templer, 
formerly administrative cadet, Tanganyika Territory, 
to be assistant conservator of Forests, Uganda. Mr. 
Baird's appointment is of interest in that ib appears 
to be the first appointment, on a permanent beais, of 
an entomologist to a veterinary department in the 
Colonial Services. 


FARMERS' and farm workers’ associations and olube, 
chambers of agriculture and horticulture, students’ 
societies, and other bodies interested in agriculture 
or market gardening &re again being invited to inspect 
the Rothamsted and Woburn Experimental Plots 
during the coming summer. Mr. H. V. Garner and 
Capt. E. H. Gregory will be available to demonstrate 
the plots at any time. At Rothamsted the soil is 
heavy. The experimenta deal with the manuring of 
arable crops, especially sugar beet, potatoes, man- 
golds, barley, cats, wheat; manuring of meadow hay ; 
effect of modern slags and mineral phosphates on 
grazing land and hay land; inoculation of lucerne ; 
crop diseases and pests; new experiments are in 
progress on the laying down of land to grass; de- 
monstrations of modern implementa, tractors, and 
good types of tillages. At Woburn the soi is hght. 
The experiments there are concerned more particu- 
larly with the manuring of potatoes, sugar beet, 
wheat, malting barley, and the use of green manures. 
All communications and requests to visit the Stations 
should be addressed to the Secretary, Rothamsted 


Experimental Station, Harpenden. 


Tum Faraday Medal of the Institution of Electrical 
Engineers will be presented to Prof. J. A. Fleming at 
the ordinary meeting of the Institution to be held 6n 
Thursday, April 19, at 6 Pr.. The presentation will 
precede th8 nineteenth Kelvin Lecture, by Bir Oliver 
Lodge, on “ The Revolution in Physics." 


A VIOLENT earthquake was recorded at Kew 
Observatory on April 16 at 9 h. 4 min. 32 seo: G.M.T. 
The epicentre is estimated to be 1480 miles away, 
probably near the western coast of the Black Sea. 
The disturbance at Kew was of about the same 
intensity as that produced by the destructive earth- 
quake which occurred near Smyrna on Mar. 31. 


Tua Council of the Instrtution of Automobile 
Engineers has awarded the Institution Medal to 
Major G. S8. Wilkinson for the prominent part taken 
by him in the design of the Napier Lion 875 h.p. 
engine fitted to the Supermarine-Napier 85 with 
which Flight-Lieutenant 8. N. Webster won the 
Schneider Trophy Race in September last. * 


Ir will be remembered that at an extraordinary 
meeting of the general committee of the British 
Association held on Deo. 2, it was resolved to apply 
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for a Royal Charter for the Association. Mr. A. A. 
Campbell Swinton very generously offered to bear the 
cost of obtaimmg the Charter. It ia now announced 
that His Majesty the King in Council has been pleased 
to grant the petition of the British Association. 


‘Tre recently issued catalogue of Judex Analytical 
Reagenta and Laboratory Chemicals, issued by the 
General Chemical and Pharmaceutical Co., Ltd., 
Willesden, includes & wide range of inorganic and 
organic chemicals. Among them are analytical 
reagents of guaranteed purity, standard solutions 
for volumetric analysis, special reagents for use in 
the analysis of water, gas, milk, sugar, urine, iron 
and steel volumetric solutions of the ‘ British 
Pharmacopoeia,’ indicatora, chemicals for electro- 
plating, accumulator acid, ete. Besides supplying 
rare chemicals for research and analysis, the firm 
undertakes the manufacture of large or small amounts 
of unusual substances required for special purposes. ' 


Tue “Statistical Report of the Health of the Navy 
for the Year 1925" and the “ Report on the Health 
of the Army for the Year 1926 " have recently been. 
issued by the Admiralty and the War Office respect- 
ively (London: H.M. Stationery Office). As regards 
the Navy, the returns for the total force for the 
year show a decrease in the incidence of disease 
as compared with the previous four years’ average 
and with 1924. In the Army, the incidence of 
sickness was a trifle higher than in 1925. The ım- 
cidence of tonsillitis again increased, and as a cause 
of admission to hospital took second place; all 
attempts to elucidate the cause of this high incidence 
have so far failed. Middle eer disease, as in the 
previous year, heads the list of causes of invaliding. 


HxsronicAL details given in a catalogue issued by 
Mesers. W. Ottway and Co., Ltd., manufacturers of 
optical and scientific instrumenta, Orion Works, 
Ealing, W.5, show that the foundations of the business. 
were laid about three hundred years ago. In 1640, 
the shop at the Royal Exchange occupied by Thomas 
Francis Ottway, a maker of instruments of a scientific 
nature, was dostroyed by the fire which devastated 
central London. The business waa afterwards 
carried on at various addreases until 1900, when the 
present works at Ealing were opened. The firm is 
still owned and managed by descendants of the 
original founder, and their works are now so well 
equipped as to enable the company to manufacture 
all the various parts required for the instrumenta 
produced by them. These include equatorial mount- 
ings for reflecting and for refracting telescopes ; 
astronomical transits; astronomical clocks and 
ehronographs; ca@lostata with driving clocks and 
with mirrors up to 18 inches in diameter; control 
instrumenta for controlling electrically the driving 
clocks of astronomical instruments; and a wide 
range of astronomical telescopes with object glasses 
up to 5 inches aperture, The instruments mentioned 
are fully described and illustrated in the catalogue, 
which contains also a list of various types of naval, 
military, and sporting teleeóopea. Achromatic objeot 
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glasses up to 6 inches clear aperture and 90 inches 
focal length, heliographs, priamatio compasses, and 
prismatic binoculars are also included. 


Tam 1928 edition of “ British Spas and Climatic 
Health Resorts ’’ has recently been published (London : 
J. and A. Churchill. 1s.). It gives much information 
oonoerning the choice of waters and climates and on 
British and Irish marine and inland health resorts. 
Lista of the residential accommodation available in 
the principal resorts are furnished. 


Ix connexion with the teroentenary of the publice- 
tion of Haryey's ' De Motu Cordis," the Cambridge 
University Prees will iasue a limited edition of “A 
Bibliography of the Works of William Harvey,” 
compiled by Mr. Geoffrey Keynes. The work will be 
illustrated by a number of oollotypes and facsimiles 
in line. The same house alo announces “ The 
Theory of Probability,” which Prof. W. Burnside had 
almost completed at the time of his death. The 
volume has been seen through the preas by Dr. A. R. 
Forsyth, and includes the memoir of the author 
which Dr. Forsyth wrote for the Royal Society. 


APPLIOATIONS &re invited for the following appoint- 
mente, on or before the dates mentioned:—An asnist- 
ant part-time lecturer in the biology department 
of the Plymouth and Devonport Technical College 
—The Secretary for Education, Education Office, 
Cobourg Street, Plymouth (April 28). A district 
agricultural organiser under the Essex Agricultural 
Committee (on the Staff of the East Anglian In- 
stitute of Agriculture}—The Clerk of the Essex 


County Council, Shire Hall, Chelmsford (April 30). 
Professorships of geography, medieval history, 
Egyptian and Oriental history prior to Grmoo- 
Roman times, classics and Greco-Roman history, 
im the Egyptian University, Cairo—The Director, 
tian Educational Office, 39 Victoria Street, 
8.W.1 (Aprl 30). A professor of botany in the 
Egyptian University, Cairo— The Dean. of the 
Faculty of Science, Egyptian University, Cairo 
(April 30). A junior assistant (engineer) at the 
Building Research Station, Watford—The Secretary, 
t of Scientific and Industrial Research, 

16 Old Queen Street, 8.W.1 (April 80). A govern- 
ment analyst and bacteriologist for Cyprus—The 
Private Seoretary (Appointments), Colonial Office, 
2 Richmond Terrace, Whitehall, 8.W.1 (May 7). A 
lecturer in physics in the University of Western 
Austraha—The Agent-General for Western Australia, 
Savoy House, 115 Strand, W.C.2 (May 9). Head of 
the architectural, building and surveying depart- 
ment of the Northern Polytechnic—-The Clerk to the 
Governors, Northern Polytechnic, Holloway, N.7 
(May 11). A temporary agricultural entomologist 
in Fiji and, possibly, afterwards in the British Solo- 
mon Islands Protectorate—The Private Secretary 
(Appointments), Colonial Office, 2 Richmond Terrace, 


Whitehall 8.W.1 (May 21). An sasistant professor 


in the department of mathematics of the Imperial 
College of Science and Technology—The Secretary, 
Imperial College of Science and Technology, South 
Kensington, 8.W.7 (May 25). A curator of the 
Gloucester Museum— Mr. Bt. Clair Baddeley, Castle 
Hale, Painswick, Gloucestershire. 


Our Astronomical Column. 


Nova Prororis.—Another telegram from Mr. Wood 
at Johannesburg was distributed from the I.A.U. 
Bureau, Copenhagen, on April 14. It states that the 
Nova is now surrounded by a ring 3 minutes of aro in 
diameter, with two amallar rings inside it. These 
rings are clearly much too large to be produced by the 
outward motion of matter from the Nova since the 
outburst in 1925. We may assume that they are 
similar to the ikea Leela a ge round Nova 
Persei in the autumn of 1901, which was explained 
by the hypothesis that the nebulomty was previously 
there in & dark state, and became visible by reflecting 
the light of the outburst. E 

Pop. Astron. for April states that the magnitude of 
the Nova in mid-December last was 6-77. As it is 
falling at the rate of a itude per annum, it is 

robably-a little fainter mag. 7 at present. 
Eeveral of the daily papers erroneously gave its 
present magnitude as about 11. 

Comers..—M. Mineur obtained an observation at 
Paris on Mar. 28 of the comet detected on Mar. 17 by 
M. Giacobini; the following are the two positions : 


E.A. N. Deal. 
Mar. 17. 9204 65 dom Q^ 14°35’ * 
28. 9585 6 12 2656 14 57 39 
The daily motion on Mar. 28 was given as + 8} ™™ in 
R.A., 0 in decl. The position on April 21 may be 
about 8^ in R.A., 14? in decl. 
Dr. €. P. Olivier states in Pop. Ast. for April that 
the comet Pons Winnecke yielded a rich shower of 
meteors on June 23 last. Meteors were fairly 
numerous on June 20-29. | 
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APR Suowxs or Murmons.— These meteors may 
be expected on April 21, and should attain & maximum 
either in the spiral or evening of that date. Moon- 
light will not interfere with the display should it 
actively return this year. "The shower is no doubt a 
periodical one, but the exact EA or that of the 
suppoeed aseociated oomet 1861 I, is not known. 
Apperently the earliest exhibition of «he meteors 
occurred in 687 B.0., and later returns possibly oocurred 
in 15 5.c. and AD. 582, but identity may not be abso- 
rend certain though the dates conform within small 

imita. 


April is one of the epring months when meteors are 
rare, 80 that, should the Lyrids fail to present 
ves, meteoric apparitions are somewhat scarce, 
and 1 M are not suitably rewarded. But the 
special Lyrid shower may develop unusual 
at any time and amply repay observation. The 
should be aitantively watebed every year at the 
end of the third week in April, for evidence as to the 
character of the shower's return cannot fail to add to 
our knowledge. 

On April 21, before daylight, the radiant will be very 
high and favourably p for the visibility of its 
meteors, but the evening hours between 10 and 12 
are indicated as the most probable time for the earth’s 
passage, through the denser of the stream, At 
the latter time the radiant is in the north-east and not 
very high. Observations of the paths of any bri 
meteors that may appear will be valuable, whether 
they belong to the system of Lyrids or to one of the 


minor displays of this epoch. 
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Research Items. 


LUnAANTUN.—In vol. 57 (1927), Pt. 2, of the Journal 
of the Royal A ical Insistuts, Mr. T. A. Joyoe, 
with the assistance of notes contributed by Mr. Cooper 
Olark and Mr. J. E. Thompson, reporta on the excava- 
tions which he pond dote On behalf of the British 
Museum on the Lubaantun site in British Honduras 
in 1927. The excavation of the megalithic hill- 
terraces, discovered m the previous year, was con- 
tinued. It is now oo that theee terraces were 
constructed before the two large pyramids, and 
probably constitute the earliest phase of architecture 
on the site. Excavations to the north of Mound S, 
as it 18 now known, in search of a continuation of the 
megalithic hill-terraces, while unsuccessful in findi 
them, produced clear indication of five archi 
periods. The earliest phase of building laid bare at 
this point consisted of a stairway which ran under the 
mound. It was approached by an inclined stucco 
floormg. Behind the stairway was a wall built 
against the hill-side, which may be earlier than the 

. steps, or may have been built as a contaming wall to 
enable them to be constructed. Examination of the 
exposed surface of the whole pyramid to 
Mr. Thompson that the le in-and-out style 
of architecture may have been the result of disintegra- 
tion rather than an artificial and conscious product ; 
but Mr. Joyce is not inclined to especially as 
this style oocura'only in the Lubaantan area and not 
elsewhere as might be expected if 1t were the result of 
disintegration. Mounds D, P, and G were also 
excavated and produced a considerable number of 
relics. A platform in mound G would a to have 
carried a wooden structure which was destro by, 
fire. The floor was covered with three feet of burnt 
clay mixed with wood ash. Old Empire pottery of 
exoellent style pes any possibility that the 
structure dated a re-oocupetion of the aite. 


VITAMIN CONGENTRATES FOR MABGABINH.—lt is 
generaly conceded that the average consumption of 
t in Great Britain is below the optimum, and also 
that a pro ion, sometimes the major part, of that 
consumed 18 in the form of vegetable fat (or e). 


Now, although an anrmal fat can be in tbe. 
diet by isodynamic amounta of carboh te, protein 
to the 


or vegetable fat, so far as the ly of en 
body is oorfberned, yet none df tees other foodstuffs 
can supply the fat soluble vitamins A and D, which are 
present in ing degree in the different animal fata. 
f genoral hoalth and wellbeing aud the prevention of 
o wellbemg and prevention o 
a need be emphasised at the 
present time. The dra to an increased oon- 
sumption of animal fat ia the cost of such producta, 
hence a more practicable alternative would seem to 
be the enrichment of vegetable ines with a 
. source of the fat soluble vitamins. Messrs. Planters 
Foods Ltd., Brombro Port, Cheshire, have recently put 
-on the market several brands of vitamin margarine :, 
each contains a eufficiency of their vitamin concentrate 
: ' to bring the potency of the margarine up 
to that of the best summer butter. The potency of 
the produete ia controlled by experimental feeding 
tests. The addition of the concentrate has no dele- 
terious effect upon the taste or palatability of the 
margarmes. f 
BODY DnurENGE AGAINST PATHOGHNIO ORGANISMS. 
—Di Cristina’s views on the processes by means of 
which the animal organism defends itself against 
infection ia the subject of a communication by Caronia 
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in the Atti della Pontifloia Accademia delle Soienze for 


1927. The results of more than ten years’ work in the 
vaccine thera of infectious diseases have led di 
Cristina to conclusion that Ehrlich’s original 


conception of immunity, according to which the 
defensive mechanism of the organism is based on the 
struggle between antigens and anti-body, neither 
corresponds’ with the facta nor explains the 

of cure. The infected organism is highly sensitive to 
the protein homologous to the pathogenic germ and 
remains so until the mfection becomes extinguished 
naturally. Thus a direct relationship existe between 
the condition of h itisation and the disease, 
and this stands out the more clearly as the special 
pro acquired by the organism to withstand the 
action of the bacterial protem is the more marked. 
Cure occurs ually as the o i becomes 
desensitised. e desensitisation, whi takes place 
naturally in the case of spontaneous cure, is best 
effected artificially by the intravenous or subcutaneous 
administration of small doges of protein derived from 


the oo nding pathogenic agent. The antigen 
thus i uoed | , by true anaphylactic reactions, 
to complete desensitisation in a period varying with 
ihe method eruplo The actual mechaniam of thia 
process is still o , but probably d: on 


henomena origmating at the expense of the. equili- 

rium of the colloids of the tissues, new conditions, 
which prevent further development of the pathogenic 
action of the germs, bemg thus determined. 


MiagoproLogicaL (OBSERVATIONS AT NOVAYA 
Zamiyva.—A. F. , who is miorobiologist 
of the Russian Academy of Science, according to 
the Information Bulletin of the Academy, has recently 
returned from an ition to Novaya Zemlya, where 
he studied the microflora during the winter and 
summer of 1927. gebe of the xdi to 
be remarkably poor, ially in winter, when Petri 
dishes with inedia ‘remained sterile after long ex- 

; only m a few cases were mioro-o i 
bond when the dishce were expoecd ned? to ite- 
tions. In summer some micro-organisms were ob- 
served more ly, to 18 in one dish, but on 
only 15, wid many dishes remained 

exposures for an hour. Btenlised 
meat exposed for eight months, from February to 
microscopic 
of some micro- 


Movru-PAgTS or A Broop-suOKiING Mines.— 
Ta n dn NM die CO e. 18, 
Feb. 1028, Mr. B. Jobling provides an illustrated 
acoount of the structure of the head and mouth- 
perte of the common blood-sucking midge Culicoides 
pulicoris L. Among various features described in 
this detailed study it is noteworthy that, unlike 
many blood-sucking flies, mandibles are present in 
both sexes, altho weakly developed in the males. 
The labrum-epipharynx, hypo , and man- 


into the skin of the person or animal The 
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of the maxille are blade-like, with numerous 
6 teeth distally, but being only partially chitinised 
they evidently perform merely an accessory function 
in piercing. “he labium plays no part in the process, 
Bet eaves io maldita the other RANE tn postion. 
The suthor follows Frey, Crampton, and others in 
regarding the labella as the modified labial palps. 
The intense irritation caused by the punctures of 
these minute flies ia alleviated if the leaion be mois- 
tened. and rubbed with a crystal of sodium carbonate. 
The author states that with this application it ceases 
in a few seconds and does not recur. 


Laxe MricHiGAN PLANXTON.—Mr. Samuel Eddy 
“The Plankton of Lake Michi " Btate of Illinois 
umi of istration and Education. Division 
of the Natural ry Burvey. Bulletin, vol. 17, 
art. 4, 1927) bases his account of the plankton from 
the inshore waters of Lake Michigan on two collections 
taken. i in 1887-88 from November to 
October, and in 1926-27 in October, May, and July. 
These were worked out qualitatively, in the later 
collection also quantitatively, the chief purposes being 
to present & 
Michigan, to determine the relative abundance of the 
constituent organisms and to incorporate and sum- 
mariae the facte now known relating to the plankton 
of the Great Lakes. The physical conditions in Lake 
Michigan Mex aloes from year to year, and variation 
among the p. n organisms is alight. A compari- 
son of the tw collections shows little change in the 
plankton over the iod of forty yeara, the only 
notable exception i the oo ischura 
lacustris Forbes, which was abundant in the early 
collection but absent altogether later. This may be 
due to neta being used, as more of the larger 
and lees of the smaller plankton animals were present 
in the earlier collection generally. The seasonal 
changes are slight, but in 1887-88 the animal plankton 
decreased in the cold weather and was almost entirely 
&beent from December to March. The plankton is 
characteristic of a large and deep lake. The chief 





constituents are diatoms ; y Asterionella, 
Striatella, and ia. There are a few Cyano- 
phyoes and Chlorophyoee, only two idinians, and 
the metazoa are represented by H: nematodes, 


rotifers, Cladocera, and copepods. 


Survey rw THa Gorp Coast COLONY AND PRO- 
TEOTORATE.—l' he Report of the Survey Department 
for 1926-27 records that nearly two-thirds of the 
total area, including the mandated territories on th 
east, have now been surveyed. The that remain 
to be surveyed are mamly in the north-east of 
Ashanti, the west of the Northern Territories, and the 
mandated itories which were formerly part of 
Togoland. total number of one-inch sheets 

rinted is eighty-two, and of half-inch sheets twenty. 
reoent years the department has had not only its 
own school of instruction for native surveyors but 
also ita own printing establishment. It is of interest 
to note that during the season when the harmattan 
blows, which is chiefly m Jan , all colour printing 
has to cease. This dry wind following rapidly on 
humid conditions causes a change in the aree oF the 
paper of as much as a quarter of an inch in a sheet 
two feet square, ing it impossible to secure 
registration. The d t has also uced & 
wall map of the Colony for the use of schools. The 
Report contains indices of the published sheeta. 


Toa LaNcASHrRB CoaLFIHLD.—Another addition 
P aue bo tie ee hidh a Pane 
gradually issued by the Fuel Research Division o 


No. 3051, Vor, 121] 


NATURE 


picture of the plankton of Lake’ 


i 651 
the ent of Scientific and Industrial Research 
Chine and Chemical Survey of the National Coal 
, No. 10, The Lan i Coalfield, The 
Wi Four-Eeet Seam. London: H.M. Stationery 
ce). It contains a complete description of the 
character and composition of the important seam 
known as the Wigan Four-Feet Seam, as well as by & 
number of other names which appear to be variations 
of the words ‘Ell Hole. It occurs throughout the 
South Lancashire Coalfield, its thickness increasing 
with considerable regularity from about 2 ft. m the 
eastern portion of the eld to & maximum of 6 ft. 
3 in. at Garswood, and getting an re Mcgee d from 
this point towards the St. Helen’s district. Analyses 
and ratory testa ahow that the coal is of good 
quality with an ash which is generally low, averaging 
between 8 and 4 per cent., though occasionally going 
up ene 10 per cent. ; volatile matter averages 
ut 40 per oent., and the coal is accordingly used 
chiefly as a house coal or a gas coal, though ite high 
coking qualities fit it for the manufacture of coke. 
The report records a complete series of laboratory 
tests including full anal carbonisation assays, 
investigation of the melting point of the ash, of the 
caking index, and washing testa, the latter showing 
that the coal is quite suitable for further cleaning. 
The report gives evidence of much careful and pains- 
taking work, and there are numerous illustrations ; 
it may be doubted whether the plates showing the 
ookea produced in the assays are worth the coat 
involved in their reproduction, and it is algo to be 
regretted that more distinctive coloura have not been 
employed in the map of the Coalfield affixed to the 

report. : 


ARTIFICIAL DISINTEGRATION oy ELEMXNTS.—Ín 
the issue of Die N 1 of Mar. 28, 
W. Bothe and H. Franx have given a short report of 
some experimenta made by them at Berlin, by which 
they have attempted to decide whether or not the 
claims of the Viennese school to have effected an 
extensive disintegration of atomic nuclei by bombard- 
ment with a-particles can be substantiated. The 
source of a-particles employed was a strong prepara- 
tion of polonium, and since this emits scarcely any 
-rays or sy-rays a Geiger electrical counter could 
used as & recording instrument in place of a smo 
sulphide screen. On the whole, the resulta obtained 
confirm the work of Sir Ernest Rutherford and Dr. 
J. Chadwick. ‘Leas than ten per cent. ps retro- 
grade particles from beryllium, carbon, aluminium, 
and iron recorded at Vienna could be detected, whilst 
in the forward direction about one H- icole of 
range greater than 10 om. in air was ound with 
aluminrum and iron, and about ten from paracyan 
and boron, in each case per million uere 
Boron seams to give two sete of protona, which it is 
suggested may oome from ita two isotopic components. 
It is pointed out that it has not yet been shown that 
flashes due to f-particlea are not detectable with the 
powerful microsco now used for viewing sointilla- 
tions, and that if these are preeent they will be 
confused with flashes due to protons, which will thus 
appear to be present in unduly large numbers. 


X-ray Kovawarocraray.—The Ohemiker-Zettung 
for Mar. 24 contains a brief description of & new 
proceas evolved by Dr. Gottheiner, the Rontgen-ra 
expert of Berlin, by means of which kinematogr& 
films cah be made of objects illuminated by Rontgen- 
rays. The extreme shortness of the wave-lengths of 
these rays has hitherto been an insuperable barrier, 
since they do not con when thro 
lenses of glass or quartz. us it has impoasib 
to obtain reduced images except by re-photographmg 
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life-sized negate. But by means of suitable screens 
it ia possible to convert these non-con ing rays 
Beeps HUNTER nile ene Pe ed in 
the ordinary way on kinematograph . Dr. 
Gottheiner has devised screens which give sufficient 
intensity for the purpose. The process should be 
extremely valuable in the diagnosis of diseases. 


Lomwa-DisrANCM TELEPHONY IN Eurors.—At the 
‘Volta’ conference ‘of telegraphiste and telephonista, 
held at Como last , P. E. Erikson read an 
interesting paper on long-distance telephony in Europe. 
In a few the principal countries in Burns have 
déveloped rapidly and methodically methods of 
communication thro und cables. These 
now form main highways of speech. The various 
countries have all made provision for international 
circuits. In many ceses special mains have been 
included in the international cirouita for the relay- 
ing of broadcasting es. These additional 
mains can advantageously be used during the hours 
"when the ordinary traffic is light. They also enable 


small b centres to obtain excellent - 
grammes of high artistio merit at a small cost. e 
cable between 


lymouth and bury Sted a distance of 
554 miles, in the longest in Great Britam. There is 

regular service between England, Berlm, and 
Stockholm, The Paris to Strasbourg cable is destined 
to play a very important rôle in the future, as it will 
connect France with central and southern Europe. 
Paris and Berlm are linked by a cable about 770 
miles long, which employs no lees than fourteen 
repeaters. The Berlm-London oable, which was 
opened in 1926, is the longest through cable (858 
miles) in Europe. It is in ing to that the 
London to w circuit contams some specially 
loaded cables which are part of the Landon to New 
York trans-Atlantic telephone circuit. The therm- 
ionic valve repeater has enabled small gauge oon- 
ductors to be used for long-distance use. us many 
of these circuits are carried within the cable sheath. 
In addition, the number of communication circurta is 

iably increased by utilising certain of the oair- 
outs Bo as to form ‘phantom’ circuite. These 
circuits were first used m the London to Liverpool 
cable in 1918. To illustrate how rapidly long-dis- 
tance telephony has advanced, it has been ted 
thab the totel 


of ‘ cable-pairs ' in Europe alone 
would circle the globe dibenped veridibon . 


VARIATIONS oF RADIO BROADGART BIGNALA.—Broad- 
cast listeners who are situated between 100 and 150 
miles from an emitting station notice that nocturnal 
variations of signal intensity ently occur. If a 
galvanometer instead of a telephone used, small 
variations in si intensity at much shorter distances 
can be de - In a paper on signal fading, read to 
the Institution of Electrical i on April 4 by 
Ens rien it is shown by analysing the results 
obtai at the Peterboro radio research station 
that the phenomenon of f is in accordance with 
the Kennelly-Heaviside layer theory. There are two 
sets of waves falling on the reoerver. One of these is 
the ground wave and the other is reflected fram the 
ionised layer. ing a normal night the height of 
this layer may vary from 56 to 81 miles. On some 
nights in winter, however, heighta from 155 
to 217 miles were obeerved during the hours 
before dawn. The author also gives an &ooount of 
observations taken during the solar eolipse*in June 
1827. The results prove that the eclipse had & very 
definite effect on the: properties of the ionised layer, 
which deflected the waves back to the ground. A 
very effect was the large increase in the 
intensity of the downeoming ray. This effect is 
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ascribed to the increase in height of the deflecting 
layer and partly also to the rapid removal of the 
ionisation in the lower layers of the atm ere oon- 
sequent on the removal of the solar iohiamg agente. 
Another striking feature of the observations was the 
short time the eclipse effect lasted. The period varied 
between 20 and minutes at the different stations, 
while the total time taken for the moon’s shadow to 
pess &oroes the earth was nearly two hours. This 
means that quite an appreciable ion of the sun’s 
radiation may be cut off before the effect can be 
detected by radio methods. The morning after the 
eclipse happened to be quite exceptional, as night-time 
conditions persisted for & long time after sunrise. 
The formules given in the paper will be a help to radio 

A Naw Antiawprio SÜOLUTION.—À new antiseptic 
solution has been introduced by Messrs. The British 
Drug Houses Lid., London, in form of *' Caprokol, 
antisepticsolution, S.T.37." Itissteted that ‘Caprokol’ 
lowers the surface tension of liquids in which it is 
dissolved : this resulta in increased etration into 
the fissures of a surface, i the latter is 
greasy, increased. ion on to the surface of sus- 
pended insoluble material, for example mioro-organ- 
isms, and an increased rate of diffusion. Hence the 
antiseptic becomes concentrated round the cell wall 


of the organiam and then tes with ease into 
the olh ‘ kol’ solution is a solution of 
* caprokol ' in 


yoerin and water: ita surface tension 
is 87 dynes per square centimetre, as oom with 
77 dynes for water. The carbolio acid coefficient of 
*oaprokol' is 72: in spite of ita strong disinfectant 
power it is nontoxic. The solution is also non- 
iritating, odourlees, oolouriees, stainless, and non- 
corrosive : it is recommended for the disinfection of 
wounds or tissue surfaces, and for use in the mouth, 
noge, or throat, or for urethral and pelvio lavage. It 
is supplied in 8-oz. and 12-ox. bottles. 


Tu» PHOTOCHEMICAL DxoowrosrriON oF NITROUB 
anD Nrraio Oxipas.—The Journal of the Chemical 
Sooiety for January contains & paper by J. Y. 
Macdonald describing the results afa an perit d 
of the decomposition of nitrous and nitric oxides by 
light of wave-length 1860-1990 A. The source of 
radiation was a condensed between aluminium 
electrodes, and a el beam was obtained by using a 
fluorite lens. itrous oxide waa found to deco 
according to the tion 4N,0 — ZNO + O, € 3N,, 
nitrogen peroxide formed afterwards by the 
interaction of the nitrio oxide and The 
deum efficiency, that is, the number of molecules 

eoomposed per quantum of radiation absorbed, is 
3-9, and & ts to be independent of temperature; 
although tho amount of light absorbed, and hence the 
rate of reaction, varies wi ture. The follow- 
ing mechanism for the reaction is suggested and 
discussed (N,O’ is an activated molecule) : 


N,0 +% = N,0' 
N4,0' + NO =0,+N,+ ZN 
AN - NO = NO + N,). 


In the case of nitrio oxide, the quantum efficiency is 
much lower, about 0-75, and the absorption coefficient 
is less than that of nitrous oxide. The decomposition 
appears to take plact in two ways according to the 


equations : 
2NO «N,+0 
3NO =N,O+NO, 
about 90 cent. of the nitric oxide being deoom- 
in the first way.  Beer's law for the rption 


of light holds for both the oxides. - 
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‘Commercial Shark Fishing. 


AB interesting article on a commercial net-fishery 
for sharks at Port Stephens ap in the 
Australian Museum Magasins (vol. 8, 3? No. 5, Jan.- 
March 1928). The neta used, each twenty fect in 
depth, are constructed of forty-two or sixty thread 
cotton, and are of twelve, oeste Cee og 
mesh (six, eight, and ten inch squares). The 
line ’ of the net is buoyed with lian fonte, five inchos 
in diameter, every eight feeb. athe * ‘ ground-rope ' is 
weighted with four-ounce leads every three poe 
The nete are get loosely between pairs of buo 
lie vertically on the bottom. Thay ave bale] daily 
at dawn. Entangled sharks are despatched by 
heavy blows on the back of the head, or by & revolver 
bullet through the, brain after being initially secured 
by a large hook thrust through the jaws 
The commercially valuable EE in their order of 
prevalence are the whaler (Carcharhinus maorurus), 
nurse E ee ee 
cerdo areis and white 
eid i of these species so 
Found 


specimens 
rs Reape lad ri 
from $70 Ib. to 1 Ib. in weight. ies of smaller 


sharks are actually the more p t but are at 
present discarded. 

The daily catches are conveyed to the depot at 
Pindimar, where cutting up at once begins. First, 
the fins are removed; these are cut off close to the 
body and then dried in the sun or in patent hydrators. 
They are exported to the East for conversion into 


. After 
trimming is oomplete, the hide is thoroughly washed 
ee ee eraat ii 
four hours to & week, after which it is stored y 
for t to the tenners. If the leather is 

for other than ornamental purpoees, the 
Pi ented must be removed before or during tanning. 


^ 


Malay Resins 

AB interesting paper, and one of some value on 
Hio Royal Boo varnish resins, was recently read 
before the peng Do 1 by Mr. Hedley Barry 
(Jour. Roy. 18), who has carried out 


considerable GEN a ERA into Empire resins. During 
the past three years the author has been more inti- 
mately ooncerned with th Malayan of Malayan resins. 
The paper deals with the varnish resins, with 

relirenas da the work of the Forestry Depart 
ment of the Federated Malay States and Straita 
Settlements m the dovelonaieat’< of the damar industry 
in the Malay Peninsula. 

The Fo Department, said Mr. Barry, has 
indeed und: en a task which all those who have to 
deal with resins will agree is of the utmost importance. 
It is pga aaa, RR supply definite standard grades 
af the resins fo in the foreste, the botanical origin 
of which shall be known, and their freedom from 
adulteration teed by the Department. This is 
indeed an ambitious scheme and one of which chemists 
in pertioular will cordially approve. The author 
alludes to some of the diffloulties which the Forestry 
De t—and the remarks are applicable to other 
Forestry Departmenta of the British Kunpie- has to 
Mu in out the aims and objects its work 

ya the rapid development of the tin 
Saba irme Li ac ite pde an ei eR RA 
of an enormous destruction of timber, which is 
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This is usually accomplished by treatment with 
hydrochloric acid and salt. Shark leather is ve 
durable and makes an excellent shoe leather. Shar. 
skins with the shagreen left in situ are being pre- 
served for ornamental purposes, such as ooverings 
for caskets, trinket boxes, and toilet seta. They may 
be dyed very beautiful colours. The flesh of the 
shark is cut into stripe a foot long ;' these are soaked 
in brine and then hung in deh: tors. When dried 
it is ready for shipment to the y States or Africa, 
where there is a considerable demand for dried shark 
flesh for food. 

When the hide is being stripped, the abdominal 
contents are exposed, the most conspicubus feature 
being the liver. Shark livers are rich in oi, which 
extrudate of fey alos 

The beet oil producer so far treated is the 
ote k. A thirteen -foot tiger shark yielded 
eighteen gallons of oil, or at the rate of pate 
To thp ton Mo os ee 3 for the 
ourrying Oo er, the tempering of stee in 

soap-making. If extracted from perfectly fresh hvers 
it will probably be we for medical purposes, for it ia 
rich in vitamins A and 

The brief ienoce a ‘the Port Stephens Com 
appears to indicate that catches of ks are li A 
to be irregular, at least during some periods of the 
seat Careful consideration must therefore be given, 

ore on such an induatry, to the question 
biased ey profits bius acorus from an bak peclode 

compensate for intervening slack peri 
Solution of some of the difficulties may be found in 
the establishment of a depot vessel capable of treet- 
ing the sharks on board, the catches puppies 
by small shark boata fishing in the vicinity en, 
should the shark give out a ee ee 
the veasel could proceed to other grounds and, if the 
catches proved to be good, remain there until the 
depletion of of the supply neceasitated a further change 
of ground. 


and the Trade. 


estimated to be of the order of 75,000,000 tons in the 
last twenty years. At the present time Malaya uses 
about 5,500,000 tons of , of which it produces 
only about 5,250,000 tons. To produce ¢his amount 
it is necessary, according to the author, to maintain 
about 25 per cent. of the country under forest. At 
present the Forestry Department controls about 19 per 
cent. of the area, but much of this is not productive 
land. Its policy is to balance the oonfli demands 
of the users of forest producte and those who require 
land for rubber planting, tin mining, and similar 
activities which are sach headway in the 
Colony. In addition, the maintenance of forests on 
high land for the Pee of cultivated tracts below 
from the dangers following excessive erosion and the 
protection of catchment areas requires the careful 
attention of the forest officer. 

we aaa Dr b ird pns 
surprising that it is within the ew years that 
ie rany omon lure hen able to; thee 
attention to improving the market position of the 
several valuable resing which the foreste produce. 
The main diffüculty which faces the forest ooer on 
such occasions is to get into touch with the trade itaelf. 
The forests are situated in far-off tracta of the Empire 
—almost unknown to the actual users of the raw 
poeri without some intelligent connecting 
ink little advance can be made, or so the past has 
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shown on innumerable occasione, in placing a new and 
perhaps valuable product on the market. As this 
paper indicates, ib 1s not the forest officer who is 
often to blame, but the merchant himself at the 
other end. 

It is not possible here to follow the author through 
his interesting description of the resins and the methods 
of tapping the trees and so forth dealt with in his paper. 
The inadequate labour supply forms one of the main 
difficulties to an increase m output of the resins. At 
present about 26,000 trees are tapped, but of this 
number 16,000 are as yet onl eine © ario t yield, 

only tapped up to eight feet of the whole 
height of the stem. 
t Mr. 8 treatment of the subject was that 
of the expert who is at the same time capable of 
his and the interpretation of his 
work clear to his audience is Spin Ob) Mo E 
interesting discussion which fo wed the Ium 
rtant representative of the trade sai t they 
han lea a great deal from the lecture. From the 
trade point of view the Malayan damars are the 
newest. Of the two Mala damara the ' cat’s eye’ 
(derived from various species of Hopes), from the trade 
int of view, has the greater value and is pushing the 
Brage pore almost out of use. It is far above the 
Batevian in value, and is certainly I an dene, 
reoeived by the trade. With regard to b 
the first sample of black damar received in aee 
came with the useful information that the natives use 
it to caulk their boata. That is the purpose for which 
it is usuall ee Mates cie business 
has been done in it. he ene black has 
cettainly made ite mark. chairman, Mr. Suter, a 
leading gum merchant, in winding up the discuasion, 
pointed out the value of the paper with the remark 
that in the trade they often say, " What can the 
Government do for us? They rasis egre ug: 
they ask questions and want to know 
Lecturers like Mr. Barry bring it home to the tudo 
that they are mistaken. If they were allied more 
closely to those in authority, and if they looked to the 
authorities for more help, they would probably get on 
quicker than they do. 








University and Educational Intelligence. 


‘Anwapsan.—The King has appointed is J.J. R. 
MacLeod t? be regius profeasor of PU o iem the 
University in succession to Prof. 
resigned. Prof. MacLeod is at present Cea a of 
physiol: and director of the Physiological Labora- 
tory of the University of Toronto, and is well known 
for his work on insulm, for the discovery of which he 
was awarded, with Dr. F. G. Banting, the Nobel prize 
for physiology and medicine in 1023. 


Loxpon.—The following courses of free public 
lectures are announced: * The Electrical Theory of 
Molecular Constitution,’ by Prof. P. Debye, at 
Birkbeck College, at 5.80, on April 28, 27, and 30; 
“ The ee Evidence for Currant Methods 


of Treatment,” by Dr. J. H. Burn, at Universrty 
College, at 5, on May 1, 2,and 3; ‘ Anatomy and the 
Problem of  Bohavigus ^ by Dr. G. E. ab 


University College, at 5, on May 7, 8, and 10; and 


* Animal Psycholo for Biologiste," by Dr. J. A. 
Bierens de at s College, at 5.80, on May 4, 
9, and 11. 


Oxronp.—Three public lectures of general interest 
will be delivered during the ing term. ‘These are : 
(1) At 5 pa. on May 4, “ Palmontology and the Origin 
of Man," by Prof. D. M. 8. Watson (Romanes Lecture). 
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(3) At 5.30 p.m. on May 18, “ Professions: their 
tion and Place in Society,” by Prof. A. a à 
Carr-Baunders (Herbert Spencer Lecture). pos 
5 P... on June 18, “ The Extent and ink UNS the 
Milky ae rU by Dr. Harlow Shapley, Director of the 
Observatory (Halley Lecture). 
On May 8, 





ternative schames for the extension of 
the Bodleian Library will be considered by congre-- 
gation. j 





Notice is given that plications for grants en 
the Dixon Fund for TET scientific in 
accompanied by ilo nans anh aiaee oE 4WO 
references, must be made to the Academic ewe 
University of London, South Kensington, 
before May 15 next. 


APPLICATIONS are invited by the London County 
Council for two Robert Blair "ellowsline in &pplied 
science and technology, each of the value of £450 
and tenable for one year. The fellowships are for 
advanced. T or research in applied science and 
technol will be tenable in the Dominions, the 
United States, or other foreign countries. A plication 
forma (T.2.a./8 ig) Ney be be obtained from the Education 
Officer (T.2.a.), Hall, S.E.1, to whom the 
form must be returned by une 18. 


~ APPLIOATIONS are invited by the Ministry of Agri- 
culture and Fisheries for research scholarships in 
agricultural and ve science, not S 
seven in number, each tenable for three years and o 


the motel [o ont of A. a pen must be 
n form 900 ) une 15 by the 
Beore The Ministry also invites 


ploen in studenta who pro to take up 

poste as agricultural organisers, nob vui 

In iculture, for not more B ue diii five 

aholka tenable for two years and not ex- 
ceeding £200 in value year. The latest date for 

es return of applications (on form A.189/T.E.) is 
une 165. 


Tum Educational Bettlernentse Aseocintion's report 
for 1926—27, published in a recent issue of The Common 
Hoom, Shows that from the income of the year, 
co chiefiy of o0) à from the Joseph Rowntree 
Charitab Trust (£5860 and the Thomas Wall Trust 
(£850), grants amounting to £3741 were paid to settle- 
mente ‘and coll E addition, grants amoun 
to £785 from the of Education were distribu 
to settlements stis the'Aseociation. Among the 
affiliated institutions, now numbering seventeen, are 
three settlements in London, a college at Surbiton 
for working women, a college near Evesham for rural 
workers, two colleges at Birmingham, Coleg Harlech 
in North Wales, and settlementa at Plymouth, 
Bristol, Letchworth Garden en Rugby, Leeds, 
York, Birkenhead, Gateshead, and -on- 
the- The warden of Coleg Harlech, opened 
last as a residential college for adulta, 
contributes an article in which he cels it “a 
symptom of a universal tendency which owes ita 
origin primarily to Denmark.” Ita teaching is to be 
characterised by attention to the needs of students 
individual formal lectures are with, and, . 
as in the anish Folk High Schools, no enoourage- 
ment is given to students to leave their former 
tions. bercourse with foreign countries is a notice- 
able feature of the work of several of the settlements. 
Thus, Se reports that Sootland, Holland, 
Denmark, and Germany sre represented among ibs 
studenta; the Gateshead e pona entertained 
visitors from Germany and Czechoslovakia; Bristol 
Folk-house organised a Bhine tour, and Letchworth 
an Italian tour. d 
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Calendar of Customs and Festivals. 


April 23. 
Sr. Gzoras, Patron Saint of England. 
under Diocletian, A.D. 285. Notwithstandmg his wide- 


yos fame, nothing authentio is known of his life. ` 
000 


to the goreny accepted version he was 
born in ocia, son of a martyred father, served 
with distinction in the army, and, inheriting & great 
fortune on the death of his mother, decl himself 
& Christian before the Em , and was martyred 
with many miraculous incidente. According to Am- 
mianus inus, however, he was born in Cilia, 
and it is said that he acquired a fortune at Con- 
stantinople as a purveyor of bacon to the army by 
anything but honest means. On being found out, he 
fled to Cappadocia, where he prof Arianiam and 
was promoted to the throne of St. Athanasius. As 
primate of t he behaved with pride and insolence, 
while plundering: the rich temples of the This 
led to his martyrdom at the hands of the heathen, 
but the date, a.D. 361, pointe to a confusion of two 
different ities. 

A mass of | d was incorporated in the lives of 
8t. George, and he became one of the Seven Champions 
of Christendom. The story most familiar is that of 
the alaying of the and the rescue of the 
princess, an incident which is said to have taken 
place at Silene in Libya. This story was aooepted 
without question in orthodox behef of the Middle 
Ages; but was excised by Clement VII. It belongs 
toa of l da of which the story of Perseus, 
the Minotaur, Fafnir, and the various ‘ worms’ of 
English ballad are typical examples. This attained 
& great vogue in the medie church from the 
identifloation of the dragon or make with the 


devil. Í 
St. George is & prominent figure among the saints 
of moat, if not all, European countries. became 


the patron saint of England under the early Norman 
kings, and was made the Saint of the Order of the 
Garter when it was founded by Edward III. It is, 
however, in the Mediterranean and in Russia and 
eastern Europe under the Greek Church that Bt. 
George is especially pramment. Among the peasantry 
of Greece and the Balkans, April is known as the 
month of Bt. George. He is the object of a cult of 
the gypsies of the as their patron saint. ped 
also, it may be noted, are specially connected wi 
the snake, of which they are reputed to be skilled 
charmers. ; 
out the Mediterranean the feast of St. 
A n n DUM TM 
rmcipally through the Paria of Rome, 
on April 21, the traditional date of 
the birth of Numa. On that day the flocks and herds 
were purified, preparatory to driving them out to 
- their summer . Fires were ht, the flocks 
were fumiga or driven thro 
which the shepherds jum and offerings of milk 
and millet were made to Pales. This toral oere- 
mony corresponded to the Fordécidéa of April 15, an 
a ir span fps fica t cow was 
sacrificed to the goddess Tellus, and the ashes 
of her unborn calf, mixed with the blood of & horse 
and bean stalks, were preserved to be used by the 
senior Vestal Virgin to purify the people six days 
later at the shepherds’ festival of Paria. i 


April 24. 
Hoxs or Hook Day. Hock Tma.—An English 


popular festival of which the name appears in writers 
80 early as the thirteenth century. At one time it 
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was generally observed, but after the Reformation it 
gradually died out. The principal day of Hock Tide 
was the Tuesday after the second Sunday following 
fea ghen the upei hocked the men, the men 
i e women on the preoeding day, tho in 
some localities the procedure was ; EE 
native name, Binding Tuesday, indicates the nature 
of the custom. Women stopped the way with ropes 
and, pulling paseers-by to them, released them only 
on payment of a fine. The procede, which were 
usually more considerable on the women’s day, were 
devoted. to the renovation of the ish ch . The 
performance was accompanied by a good deal of 
merrymaking, and, acoording to one account, beating 
of braæ instruments and singing old rhymes. Tradi- 
tionally the festival was connected with q defeat of 
the Danes—according to one version, on St. Brice’s 
day (Nov. 13) 1002. A Hock Tuesday play, acted 
ore Queen Elizabeth at Kenilworth in 1875, re- 
presented this action, in which the Danes were shown 
to be finally defeated by the help of the Saxon women 
—clearly a popular explanation of the peculiar posi- 
tion accorded to the women by the custom. 

Renta were sometimes payable on Hoke day, and 
et Hungerford, Hock Tide customs were observed in 
connexion with the tenure of rights over lands be- 

eathed to the town by John of Gaunt. These 

like hirings and leasirigs at other times, point 





to it i & traditional termination of an annual 
period. is view is further rted by the re- 
semblance of hocki to the inter - sexual 


customs such as ‘lifting,’ buckle stealing, and the 
observance by which the men beat ther wives on 
the Tuesday in Easter week, but the women beat the 
men on the following day. 


April 35. 

Er. Manx'8 Day.—On the eve of Bt. Mark's day, 
ashes were riddled on the hearth. If any in the house 
were predestined to die within the year, & shoe would 
a impressed in the ashes. A similar forecast was 
obtained in Yorkshire by ing in the church porch 
from eleven until one o'clock. When this has been done 
three years in sucoession, the ghosts of all who would 
die withm the next yeer into the church, infanta 
od bed children ro along the pavement. In 
Northumberland a practice similar to those of St. 
Agnes’ eve was observed. Parties of girls, never more 
than three, baked a ‘dumb cake,’ made in silence 
and eaten at twelve o’clock, when the fnembers of 
the perty each retired to bed backwards. Those 
who are to be married see their sweethearta hurrying 
after them; or they may hear a knocking at the 
door or a rustling. other ceremony with the same 
object is to eat the yolk of an egg in silenoe, filling 
its place with salt. 


Aprila7. - 

From April 27 until May 3 (O.8.) is known in 
Morocco as n-nisén—a propitious period when every- 
one is happy. The rain 1s considered highly beneficial, 
alike to men, animals, and crope. ing to its powers 
it is collected and used for a variety of magical pur- 

. It will prevent makes and scorpions fum 
biting if kept in the honne, will cure heedadbe, and 
will increase the butter-yielding quahties of milk. 
But it must not touch the earth, be exposed to the 
sun, or be breathed It is used aa a fertility 
charm Uy women, and it protects grain from the evil 
eye. Similar beliefs relating to this period are recorded 
from Palestine. In the Hi of Scotland the 
period of fourteen days before May Day is known as 
the ‘ balk or ridge of Beltane.’ P 
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Societies and Academies. 


Lowpon. 


Mineralogical Society, Mar. 20.—A. F. Hallimond: 
On the atomic volume relations in certain isomorphous 
series (2). The volume relations of compounds of 
calcium, strontium, barium, with oxygen, sulphur, 
selenium, and tellurium correspond in every way with 
those’ previously indicated for potassium, n 
cæsium, sodium, lithium, and the halogens. 
difference in the volume uoed by. the edu 
of eutropio elements ite a constant ratio in each 
series, e portin volumes calculated for the radicles 
from the volumes of the free metals agree with those 


already oktained for the alkali compounds, and the - 


values for oxygen and fluorine agree with those 
calculated by M aenstierün from the refractive indioeg. 
The volume effect of substitution in the sodium 
chlgride lattice varies somewhat with the size of the 
cell, but the variation never attains the extent re- 
quired for a law of constant radii. Other isomorphous 
series agree with the Law of Retgers, and the present 
resulte are therefore in terms of a law- of 
additive volumes rather than additive rad1i.— 
A. Holmes and H. F. Harwood: On the and 
composition of the Whin, Sill and the related es of 
the north of land. The rocks of the Whin Sill 
and ite i dikes are quartz-dolerites of sub- 
stantially identical composition. Dikes of this series 
run north of east. They are quite distinct from the 
Ripe of tholeiite dikes to which the Bingfleld dike, 
Brunton type’ of Teall,- belo A pee of 
-dolerite in the Upper B George 
E Moor, near Appleby, has been 
TO chemical analysis to be definitely of the 
provod, b type. This, with other evidence, indicates 
et We of Whin &ll and ite sssociated dikes is 
Mia um and pre-U Brookram.—4A. W. 
Bares identiflcation of dumortierite in grains: 
dumortierite in Cornish granite. Dumortierite may 
be confused with a number of more common minerals. 
It is recorded in. several sediments in southern England 
and in the Land’s End granite.—T. V. M. Rao: On 
‘beuxite’ from Kashmir, India. The so-called 
bauxite of Kashmir consiste i of diaspore and 
mineral corresponding 1n composition to 
a a monoh of alumina. The deposit was derived 
of clay, having been first altered into the 


dihydrate uxite) and afterwards to its present 
condition dehydration and thermodynamic 
metamorphism. ; 


Linnean Society, Mar. 29.—Malcolm Wilson and 
Miss M. J. F. Wilson: The Dutch elm disease and 
ita occurrence in d. The Dutch elm disease 
was disoovered in Holland in 1919, and during the 
same year m the north of France. The followi 
year it was reported from all parts of Holland, an 
m 1921 was stated to be present throughout Belgium. 
In the same year it was recorded from western Ger- 
many, and since that date has over the greater 
part of that country. An outbreak of the disease was 

‘discovered near London last July. Three lans- 
tions have been offered as the cause of the emic 
Oo The Ra Graphium Uim Schwarz ; (3) 

3) unfavourable climatic con- 
disons i.e. drought and frost. The first explanation 

is generally accepted by the Dutch investigatgre. The 
disease may be i by the yellow dis- 
coloration of the leaves in the crown of the tree or at 
mee of the side branches. This condition usuall 
rapidly over the tree, and is followed by led 
falland by the death of the tree. Defoliation may 
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be complete within a week, but sometimes extends 
over a much longer period. Infected branches, when 
cut acroas, show one or more ri of small brown 
spots in the moet recently formed wood. These in- 
ternal symptoms sometimes, but not inveriably, can 
be found in the roote. The disease is present in 
epidemic form throughout most of western , 
and shows no sign of becoming lees virulent. 
species of Ulmus in Ho d appears dà be 
immune, and no te ebd of control has yet 
been discovered.—R. W. Butcher and F. T. K. Pente- 
low: The effect of pollution on the ecology of a small 
stream. An ecological study has been made during 
the past two years of the River Lark in.West Suffolk. 
From September to February a beet-sugar factory 
empties mto the river about four million ns of 
waste waters a day. This water contams much 
organic matter and so deoxygenates the river-water ; 
e.g. at one station the oxygen fell from 110 per oent. 
to 19 per cent. saturation. There is also an increase 
in the ammoniacal nitrogen. The effect on the flora 
is to increase the number of bacteria and cause very 
large growths of ‘ sewage f of which Spharrotilus 
natans is the commonest. e fauna of the river may ` 
be divided into three definite ecological associations 
dependent on the o preseent—the Gammarus 
type occurring ev ere among the weeds and 
among stones and gravel on the bottom, the Sialis- 
Sphsertum occurring on the bottom in mudd 
stretches, and the Chironomid-Tubiflcid whio 
occurs in very foul mud. The effect of pollution is 
due to the reduction of oxygen, and resulta in the 
moma ent of Biahs-Sphsrium and Chironomid- 
associations at the expense of the Gammarus 


Society of Public Analysts, April 4—John Evans 
and T. E. Wallis: Coffee parchment as an adulterant 
of bran and : e ‘parchment’ consists of 
the thin and to endocarp of the ooffee fruit, and. 
may be by ite distinctive cellular structure. 
When adde ee oma ee 
and in testing le a few of the suspicious pieces 
should be be boled pes chloral hydrate solution until 
transparent, and a fragment mounted in chloral 
hydrate for microscopical examingtion.—W. B. Adam: 

Determination of the colour-producing constituents of 
the cacao bean. The two prinorpal colour-producing 
constituents are cacao catechin and cacao tannin. 
The former has been extracted with ether and deter- 

mined prb dun by means of Mitchell'a ferrous 
tartrate reagen the latter us extracted with 
hot water x nnd S stermined by precipitation as cin- 
chonine tannate. The catechm w destro during 
fermentation, and the tannin is redu to about 
2 per cent.—A. T. Etheridge: Determination of 
vanadium in steel. The method consists in removing 
iron (as chloride by extraction with ether) and other 
in ing metals, by electrolyms over a meroury 
cathode, leaving & solution in which the vanadium . 
can be r iatarmined by titration with te. 
"Tho proce is accurate for all kinds of stele, In 
the case of molybdenum steels the molybdenum is 
removed ther with the ferme chloride on extrac- 

tion with ether. Manganese, like aluminium, has no 
influence on the final te titration.—S. G. 

Clarke: Colorimetric determination of small quan- 

tities of antimony and their separation from tin. The 
antimony i8 ited on metallic copper as in the 
Reinsch meth the d ited film stripped off by 
means of sodium peroxide, and the antimony deter- 

mined colorimetrically. The method 1s applicable to 
antimony in either state of oxidation, and in the 
presence of tin or arsenic, but bismuth and several 
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of the other heavy metals give precipitates, usually 
coloured, with the reagente.—A. Riad: Determina- 
tion of carbon dioxide ın soils. Hepburn’s modifica- 
tion of the Van Slyke method of d ining carbon 
dioxide in carbonates (in which the evolved gas is 
absorbed in standard solution, the exoees of 
which is trtrated with oxalic acid) has bean adapted 
to the determination of carbon dioxide in soils. The 
method is suitable for general soil analysis. 


, 





Pans. 

Academy of Sciences, Mar. 12.—The president an- 
nounced the death of M. Gugnard.— E. Gourat: 
Some singular lines of surfaces admitting a given 
linear elernent.—E. Mathias: Magnetic measurements 
in the Haute-Marne, Côte-d'Or, and Aube. An 
acoount of work done in 1924 at forty-two stations, 
twenty-three of which are new.—Georges de Rham: 
Duality in analysis situs.—Paul Montel: Continued 
functions of & real variable, which admit a theorem 
of algebraic addition.—Paul Lévy: An asymptotic 
point of view in the study of ensembles of points on 
a right line.—N. Saltykow : The integration of i 
differential equations by separation of the variables. 
—Alíred Rosenblatt : Certain stationary movements 
of incompressible viscous liquids.—S. de Glasenapp : 
Personal tiona in the micrometric measurement 
of double stars. The method is the com- 
parison of the resulta of observation with the values, 
assumed to be known exactly, of the angles of position 
6, and distances p, for a certain number of comparison 
stars, such that the relative displacement of the 
components is negligible. To facilitate the applica- 
tion of the method a list of comparison stars is given, 
uniformly distributed over the sky, with varied angles 
of position and distances p lees than 3".— Mme. 
E. Chandon: The tides of the Red Sea. Correction 
of an error in the calculations of A. Blondel. The 
differences between the observed and caloulated 
values do not exceed 2 om., and it 18 concluded that 
fmotion does not have any appreciable effect on tades 
in the Red Sea.—A. Lambert: The velocity of pro- 
pagation of r&diotelegraphio waves. The velocity as 
determined by recent iments would appear to 
be appreciably lower than 300,000 km. per second, 
the mean result being 247,000 km./seo. + 9000.— 
Canaud: The electrolysis of water by an alternating 
current. If the water is allowed to reach ite boiling- 
point some hydrogen is evolved at a rate, in 
amount corresponding to about 34, of that which 
would have been produced by the corresponding 
contmuous current. Iron electrodes were employed. 
—Svend Aage Schou: The absorption trom of 
formaldehyde in solution. Previous work proved 
that aqueous solutions of formaldehyde contain only 
the polymerised form. The monomolecular aldehyde 
in hexane at - 70° O. gives a with at least 
17 bands between 3 and 2750 A., the itions of 
which are given.—A. Boutaric and Mile. G. Perreau: 
The determination of dilute salire solutions by the 
opacity of fine suspenmons obtained starting with 

ese solutions.” An account of attempte to stabilise 
preaipitates, such as silver chloride, by the addition 
of various colloids.—J. Huggett and G. Cheudron: 
The thermomagnetio study of some iron minerals. 
P. Nicolau: Annealing anomaly of copper and brasses 
after hammer hardening.—L. Bert: A new eral 
synthetic method for preparing arylaliphatic piel yee 
In & previous communication the author has given a 
method for preparing the chlorides RO,H,(CH4), Cl. 
The magnesium compounds prepared from these 
condensed with ducis pera eii ve good yields 
of the acetals of the aldehydes RC, (Coe CHO, 
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from which the corresponding aldehydes are readil 
obtained by hydrolysis with h hlorie acid. 
Details of new aldehydes p by this method 
are given.—Albert Kirrmann: The action of amines 
on bromo-cenanthol.—Vavon and V. M. Mitchovitch : 
The o-cyolohexyleyclohexanols.—R. Locquin and 
R. Heilmann: e separation of the Btereoisomerio 
unsaturated ketones.—L. Neltner: The geology of 
the Goundafi country (Morocco Haut Atlas).— 
J. Repelin: The Aquitaine basin at the Helvetian 
epoch: the marine gulf.—G. Mangenot: The cyto- 
logical localisation of the peroxydases and the 
oxydases.—Tsen-Cheng: The phenomena of necrosis 
in potato disease. The necrosis of the diseased 
potato 18 ın most cases only an exaggeration of the 
normal destruction of the sieve tubes agcompanied 
by defensive reactions on the part of the neighbouring 
cells.—Auguste Lumière and Mme. R. H. Grange: 
The comparative toxicities of sera’ arisi from 
venous blood and blood from the umbilical cord.— 
Henri Pottevin and Robert Faillie: The variation of 
the visual chomotor reaction as a function of the 
lighting——Jean Verge and Edmond Grasset: Re- 
searches on the microbial flora of frozen eggs. Am 

the organiams found m Chmese were some be- 
longing to the paratyphic and coli groups, which 
agi possibly give rise to toxic infections. The eggs 
should be Pr by heet during preparation as 
food. 


GENEVA. 


Society-of Physics and Natural History, Feb. 16.— 
F. Chodat: The city of Stichocooous, more par- 
ticularly from the soil of the [Swiss] Nataonal Park. 
The author communicates the resulta of his testa for 
Alge in the soils of the National Park and presents a 
first series of pure cultures belonging to the genus 
8tichoooccus.—Amé Pictet and H. Vogel: The synthesis 
of oane When fructose is treated with acetic 
anhydride, it forms s normal tetracetate and an 
isomer. An oleoular mixture of these two sub- 
stances, suitably treated, leads to the syntheme of 
cane sugar.—O. Jaag: Now researches on the gonidia 
of lichens. These researches lead to the proof, for 
the two varieties of the lichen studied (Parmelia . 

), of the formation of gametes, a new fact for 
alge of lichen symbiosis, and also to the existence of 
zoospores different from those already described.— 
F. Wyss-Chodat: The transmissibility to the animal 
of the parasite of fungoid myoosis. Theesuthor has 
studied & fungus isolated from the skin and from the 

on of a subject attacked with fungoid mycosis. 
rom the observations it must be admitted that this 
is a parasitic disease. The inoculation of mice has 
ven results confirming this hypothems.—R. Wavre : 
iguree of equilibrium of a heterogenous fluid mass. 
The author brings forward some resulta new to the 
solution of this problem of rational mechanics. These 
resulta, which are unsuitable for abstraction, lead to 
important modifications of the laws of rotation of 
planets in the fluid Btate.—M. Gysin : The nd 
of the methods of Fedorow to the identification of 
miorocline without macles. The author's researches 
allow of the identification of the mineral in gneiss and 
prevent the confumon frequently made between 
microcline and orthose. 


Mar. 1.—G. Déjardin: (1) Recent spectroscopic 
applications of the electrodeleas discharge. Experi- 
ments nfade on different subetenoes, phosphorus in 
particular, show that the spectra charactermtio of 
different degrees of ionisation may be as Ron by 
utilising the electrodelees discharge to uoe them. 
(2) The filtration of the solar radiation by ozone. 
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(Observations carried out at the Mont Blanco Obeer- 
vatory, from 1923 to 1926, in collaboration with 
Lambert and Chalonge.) 
that for each renithal distance of the sun the curve 
representing the variations in absorption as a func- 
tion of the wave-length reproduces perfectly, in 
certam regions of the spectrum, all the known 
deteila of the ist da curve of ozone. From this 
it 18 graces that the ozone should be found local- 
ised, for the greater part, m & zone asrtuated about 
45 kilometres above the earth. 


Roma. 


Royal National Academy of the Lincei, Jan. 8.— 
F. Severi: Simple and double algebraic integrals (1 
and 2).—G. Fubini: A new generation of Darboüx's 

adratios.—U. Cisotti: An exception to Kutta- 

oukowski’s theorem.—-N. Parravano and G. Malquori: 
Molybdenum sulphides. (1) Tensions of the sulphur 
of molybdenum trisulphide. The loganthm of the 
tension. of the sulphur of molybdenum trisulphide is a 
linear function of the temperature, the emission of the 
sulphur vapour being irrevermble.—P. Vinassa de 
Regny : The geochemical inertia of the triad elementa. 
As a general rule, both simple and compound sub- 
stances, whether natural or artaflcial, organic or in- 
organic, have even molecular numbers. Almost the 
whole of the earth's masa is com of substances 
with atomic numbers below 28, that is, those of the 
first triad. The geochemical inertia of the elementa 
of the triads may be related to the number and dis- 

position of the electrons co nding with a condition 
o rium.—S. Franchi: series of rocks from 
the Priabonian to the Norio in the neighbourhood of 
Albengs.—L. A. Herrera: Artificial albuminoid oells. 
Imitations of the natural cells of organisms may be 
made with the help of egg albumin.—S. Minetti: The 
necessary and sufficiént conditions that an entire 
function may be of & certain genus and of a certain 
order.—Roselind Cecrly Young: The values of the 


integral [ feat of a function f(z) with a non- 


integrable’ point, in relation to g(x).—V. Hlavatý : 
Linear differential with an indefinite quadrato 
integral.—E. Pistolesi: A supposed exception to 
Kutta-Joukowski’s theorem. Eeto of the 
problem of a pone Va ae &n indefinite current, with 
aircurtation different m raro, regarded by Cotti 
as an exception to Kutta-Joukowski's theorem, shows 
that this is not the case, and places beyond doubt the 
uite eral character of the theorem.—M. Maggini : 
e effective wave-length of [radiation from the] stars 
and a method of de i - it by means of the 
interferometer.—G. Andriasi : The absorption of stellar 
light m.the atmospherd of Rome,—M. Bossolasco : 
Plasticity in the phenomena of orogenesis.—U. 
Panichi: Diabases and melanocratic veinous rocks of 
Sardinia.—G: Quagliariello : Action of cold on ‘the 
fata of milk. The lowering of the surface tension of 
milk cooled below 10° C.'is dependent on the passage 
of triglycerides of the lower fatty acids from the 
gone into the interglobular liquid, in which they 
issotve.—G. Martino: Different contents in ‘ phos- 
phogen ’ of striated muscle under rapid and under 
torpid contraction.—-G. Brunelli: Anatomioo-physio- 
logical investigations on the significance of the intra- 
hepatic creas in the Teleostei.—G. Brunelli and 
G. Fasella: A very rare cetacean on the, coast at 
Nettuno. A cetacean, stranded near Foco Verde in 
Nettuno in November last, Delonge ti the genus 
Mesoplodon and is probably M. bù .—R. Savelli: 
Giant seeds and a case of poly-endospermis due 
to extraneous pollination on Nicotiana rustioa.— 
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These experiments show | 


E. Francini: Phenomens of somatic asporia, ial 
asporia, and adventitious embryony m Cea 
mul&ftora. : 


WaBnuINGTON, D.C. s ET 

National Academy of Sciences (Proc., Vol. 14, No. 1, 
J&nuary)—- Raymond Pearl, Agnes Allen Winsor, and 
John Rice Miner: The growth of seedlings of the 


canteloup, Cuoumés melo, in the absence of exogenous 
food and light. The growth in length of cantaloup 
seedlings wn in the dark on a sterilised medrum 


and supplied ‘only with stenlised water, with or 
without fresh supplies of sterihsed air, follows a 
logistic curve essentially the same as that for normal 
growth.—David White: Some fastors in rock meta- 
morphism. The progressive transformation of carbon- 
aceous sediments can be used as & scale for the 
determination of the stages of inorpierit metamorphiam. 
Carbonisation is the result mainly of horizontal 
thrust, temperature, and time, of which the former 
is of pre-eminent importance. Vertical pressure is 
relati insi cant ın effect; it assiste. the strate 
to resist buckling and h So reise the tempore 
The time factor only mes important in the 
presence of advanced preesures and their 
tamperatures.—D. F. Hewett: Late Tertiary t 
faults m the Mojave Desert, California. The Spring 
Mountains and adjacént ranges contain at least six 
extensive overthrust faults and numerous minor 
thrusts as well as normal faults. They dip westward 
at angles of 5°45°, and rocks ranging from pre- 
Cambrian granite gneias to Pennsylvanian limestones 
are thrust gen y eastward upon younger rooks 
from lower Palæoroio to Jurassic. The 
thrust faults seam to have been formed in early 
Eooene times.—Raymond T. Birge: The quantum 
levels and resulting constante of the hydrogen 
molecule (v. Narouns, Jan. 28, p. 134).—Charles S. 
Barrett: The scattering of X-rays from gases. 
Filters of strontium oxide and zirconium oxide, each 
adjusted to absorb 50 ceant. of molybdenum Kf 
Me tion, are well eE at all wave-lengths except 
between their K absorption limits ; the two thus give 
Soin d monochromatic radiation (Prof. P. A. 
Bom). uch a beam ig through & gas chamber 
and into an ionisation c ber. It is concluded that 
interference ocours in X-rays scattered from a single 
molecule of carbon“diomde or oxygen, and is abeent 
in rays scattered from a hydrogen molecule 
80° and 90?).—Louis S. Kassel: The distribution .of 
energy in molecules. In a group of -oscillatora in 


ent 


statastical equihbrrum, some classical and some 
tom, the latter all having the same ency, 
"the chance that a given classical oscillator shall have 


energy- equal to or greater than m quanta is exac d 
the same as the chance that a given quantum oscil- 
lator shall have m or more quante.—I. 5. Bowen : The 
life of atomic states and the intensity of spectral 
lines. The ongin of the strong nebular spectral 
"linea in electron jumps from metastable states in. 
oxygen and nitrogen is evidence that metastable. 
states are states of long mean life and not absolutely - 
metastable. If the ratio of the mean time between 
collisions of the second kind to the mean life of the 
state before spontaneous emission is small the 
majority of the &toms are taken out of the excited 
state by oollisions of the second kmd and the line 
is weak; if the ratio 1s large (as ıt 1s under nebular 


` eanditions) the atoms can radiate spontaneously and 


the lne appears strongly. This explanation is 
applicable to other anomalous line intensities and 
suggests a gradation of mean lives from 10°* sec. 
(normal nes) to 1 sec. or morp (nebular lines).— 
R. J. Lang: The spectra. of singly and doubly 1onised 
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ium (Ge II and 1ii)—]Jared Kirtland Morse: 
1) The structure and dimensions of the ethane 
molecule. A soale model is built up, using the cubic 
lattice already employed in discussi e orystal 
lattices of diamond and graphite. (3 The lattice 
The model constructed would 
ing well with Mark and 
Pohland’s resulta for solid ethane, except in regard 
to the 004 plane.—R. A. Millian and C. C. Lauritsen : 
Relations of field - currente to thermionié - currents. 
It has been shown by Millikan and Eyring that in 
the extraction of electrons from metala, the electrons 
constituting the fleld current are not identical with 
the thermions and, over a range of 700° C., are in- 
dependent of temperature. The data used, and also 
new date, give curves for the relationship between 
log 4 ($—feld current) and 1/P (F =apphed field) 
w. arestraight lines. At ciently tempera- 
tures the thermionic- and field-currents are not 





ind dent. A combined formula is obtained show- 
ing that the application of an external field is equiva- 
lent to in the temperature of the electrons 


within the metal.—Gregory Paul Baxter and Howard 
Warner Starkweather: (1) The density, oompreesi- 
bility, and atomic weight of neon. urification, 
the gas was absorbed on chabarite cool with liquid 
oxygen or ni . The denaity and atomic b 
found are 0-890080 and 20-182 ively. (2) The 
denaity, Ed and atomic weight of argon. 
The normal density is 1-78864, the nang ed is 
1:78204, and the atomic weight 39-943. ese values 
assume that the conventional method of calculating 
the deviations from Boyle’s law is correct; & more 
rigorous in igation, however, only makes a differ- 
enoe of go m ag 0-00001 in a few of the results, 
—A M. Showalter: The chromosomes of Pelia 
Neesiana. The male and female plants contain nine 
ndr ned ue e DE e female seams to 
an X-chromosome; in wing ions, it 
remains condensed theoughaah -the inier phase, 
recalling the behaviour of chromosomes from 
Heinsii iq of animals.—T. H. Goodspeed and A. R. 
lson : e production of variation in Nicotiana 
i seg by X-ray treatment of sex calls. Mature 
ts bearing flower buds were subjected to X-ray 
ee 10 min. or x s . Their seed 
gave more 20 cent of morphologically 
abnormal plants, but fal rarely were ‘th i 
completely sterjle. Similar effecta are obtained if 
only the male sex oells are irradiated. Cytological 
examination of the variante shows that, in some of 
them, one of the meiotic chromosomes has an 
pendage similar to that born by many somatic 
mosomes.—L. J. Stadler: Genetic effecta of 
X-rays in maize, Heavy treatment reduces con- 
siderably the yield and viability of pollen, but seams 
to have no effect on ing-over in & i 
Sca the e d 16 does increase, how- 
ever, the peroen o with mosaio end 
when croeeds a e endosperm dominant with an 
end receive, are used.—Edward Kasner: 
General theory of polygenic or non-monogenio 
functions. The derivative congruence of circles.— 
G. A. Miller: Number of systems of imprimivity of 
transitive substitution upe.—R. L. Moore, n- 
cerning triods in the plane and the junction points 
of plane continua.—Cecilia H. Payne and Frank S. 
Hogg: On methods and applications oo 
uU E The work being carried out at Harvard 
in this fleld is described and discussed. It should 
result in placing several qualitative astrophysical 
argumenta on & quantae baasis.— Willard Owen 
Thompson, Phebe K. Thompson, and Mary Elizabeth 
Dalley: The effect of posture upon the composition 
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Becretary : Dr. T. 


and volume of the blood in man. In standing still, 
the blood. suffers a net loss of about 11 per cent. of 
the total plasms volume of approximgtely protem- 
free fluid, due to increase in capi pressure. The 
lom, which occurs in 20-80 min. ig recovered in 
a similar time on lying down, is greatest at the ex- 
tremities—Alfred J. Lotka: Sterility in American 
marriages. Using the data for 1920 of the United 
States Census Bureau, it is calculated that the 
effective sterility of American (white) wives is 17-1 
per cent. Of this total, 1:2 per cant. is due to 
premature death of wives, 2-0 per oent. to 

eath of husbands, and 0-8 to divorces. The net 
sterility of American (white) wives is thus 13-1 per 
cent.—Louis Harris: The photochemical union of 
h and chlorine. The apperatus was entirely 
of quartz and the reaction vessel was illuminated 
with light of wave-length greater than 4050 A. A 
thermopile behind the reaction tube measured the 
energy available. The final hydrogen preasure was 
measured after freezing out the hydro chloride 
formed and the unchanged chlorine. 6 minimum 
yield with excess of hydrogen was 6x10 molecules 
of hydrogen chloride per quantum of light. 
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The Charter of the British Association. 


que e 

Association is, at least indirectly, a testimony 
to the virility of a national institution nearly a 
century old. When the question of the application 
for & charter was brought forward last autumn, it 


tion did not possess one. 
compliment; but- when the subject had been 
considered on previous occasions the difficulty of 
meeting the necessary charges stood in the way. 
That difficulty was removed by the generosity of 
Mr. A. A. Campbell Swinton, who undertook to bear 
the costs ; and the petition made by the president, 
Sir Arthur Keith, and the general officers on behalf 
of the Association, has now been granted by the 
King in Council. The recognition of the Associa- 
tion as a body corporate should further strengthen 
its position in the public view. ‘ Further,’ because 
that position has been materially strengthened, at 
any rate since the period of the Association’s 
jubilee in 1881, of which the ‘ Red Lions’ of that 
time sang : 
“ At York they thought she was sure to die, 
For she didn’t seem to enjoy age, 
But at last the doctors bade her try 
The effecta of an ocean voyage,” 

which evidently was efficacious, for the song went 
on to celebrate the recovery which ‘she,’ the 
* British Ass,’ had accomplished by reason of ' her’ 
first journey to & meeting overseas in 1884. Now, 
when it is commonly admitted that the public 
recognition of scientific advancement, restricted 
though it still be and not always well directed, is at 
any rate more widespread than it was when the 
Association was founded to assist in the spreading, 
it may reasonably be claimed that the recognition 
of the Association's work also has broadened and is 

Internal signs of this increased. public interest — 
such as the multiplication by four of the number of 
press cuttings received in the office in a single year 
—have not been wanting since, in 1919, the annual 
meetings were resumed after two years’ enforced 
abstinence, not without some sense of apprehension 
as to the future. On the financial side the generous 
benefaction of .Sir Charles Parsons and others, 
supplemented later by that of Sir Alfred Yarrow, 
went far to ensure the maintenance of the Associa- 
tion’ activities under the changed conditions of 
present times; while as regards those activities 
themselves, the Association benefited by friendly 
criticism and suggestion in these columns. 
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There oan be no doubt that the Association has in 
recent years adapted the proceedings of its annual 
meetings more closely to modern practice and 
expectation in the furtherance of its aim to obtain 
“ more general attention for the objects of science.” 
In former years the Association used to stage ite 
big effecte almost accidentally: there is no better 
example of this than the famous disputation 
between Wilberforce and Huxley and Hooker at 
Oxford in 1860. To some extent it does so yet: 
under the impenetrable calm of the inaugural 
meeting, the presidential address may still be 
received with nothing more than a decorous 
murmur of applause; yet the words then spoken 
may, and sometimes do, carry far farther, and 
arouse more attention and even heart-searching, 
than they used to do among the ‘public at large—for 
an illustration we need go no farther back than last 
year’s address. In these days the members and 
the public have at least some foreknowledge, 
through preliminary programmes of the meetings, 
of the leading topica to be brought forward, so that 
when, for example, the title of one of the evening 


discourses at the forthcoming meeting in Glasgow’ 


is announced as “ The Mystery of Life," they will 
be enabled to indulge in pleasing speculation &s to 
the next ‘wonder’ which science may have to 
reveal. 

This sort of publicity used to be something to 
discredit, and certainly the Association would offer 
no commendation for the type of pseudo-scientific 
headline of which lurid examples were quoted in 
these pages not longago. On the other hand, it is 
88 true now as when Lyell wrote of the Association 
in 1838, that in Great Britain “no importance is 
attached to any body of men who do not make 
oocaaional demonstration of their strength in public 
meetings.” There was an undercurrent of satire 
in those words; yet it cannot be accounted & 
serious national defect if a proportion of the public 
ia willing to listen to the spoken word: many oan 
do that more easily than they oan read, and get 
some good of it. Moreover, the range of the spoken 
word broadens with the use of, broadcasting—the 
microphone has already made ite appearance at 
Association meetings—as the range of the printed 
word will likely narrow if books grow much more 
costly. So that the faoulty of ‘ thinking on their 
legs ’ is one which scientific men and women cannot 
afford to neglect, but rather should cultivate; or, 
if that ability fail them, at least they should fall 
back upon practice in reading their own written 
words intelligibly and with life; for even that is no 
common art, as many who ' listen-in ' can testify. 
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It is as & public body, and not only as a ' hotch- 
potch of philosophers,’ that the Association will 
benefit most materially by the possession of the 
Royal Charter. More particularly so, in ita relations 
with the many publio authorities with whioh it is 
brought constantly into contact, both in the course 
of the organisation of ita meetings and in advancing 
scienoe by making recommendations and tendering 
advice to administrative bodies in the work of which 
science plays, or ahould play, a part. Occasions for 
such action -arise out of the proceedings of every 
annual meeting. The dignity conferred by the 
grant of a charter is Intangible and difficult to 
define, but the Royal warrant is the highest recogni- 
tion of the joint efforts of those men of science who 
voluntarily undertake the maintenance of the 
Association’s work. It constitutes them a body 
corporate ; it recognises them as a legal entity. 
Finally, this last consideration makes it possible for 
the Association to undertake without difficulty the 
grateful charge laid upon it by Mr. George Buckston 
Browne, of holding as a national memorial the 
residende of Charles Darwin at Down. That house 
is at present in the very appropriate tenancy of 
a school; but whatever ite future may be, Mr. 
Buokston Browne’s generosity has given the 
Association a new duty consonant with the new- 
status conferred by the grant of the Charter, 
and it is to be hoped that in ite new century 
of existence the Association may find scope for 
additional and equally worthy extensions of ite 
activities. 








The Physiology of the Higher Functions: 

of the Brain. 

Conditioned Reflexes : an Investigation of the Physio- 
logical Activity of the Cerebral Cortex. By Prof. 
I. P. Pavlov. Translated and edited by Dr. 
G. V. Anrep. Pp. xv+430. (London: Oxford 
University Prees, 1027.) 285. net. 7 

OR the first time a full &»oount of the work 
which Prof. Pavlov and a devoted school of 
pupils and associates have been doing in Russia 
has appeared in English. The results of'the work, 
though recognised to be of extreme importance by 
physiologists, have been known in England in only 
one or two of ita aspects, as all the literature of the 
subject has been in Russian, except for some short 
accounts. Furthermore, although the apparatus 
required is apparently not very expensive, the 
necessity for well-constructed research rooms and 
space for keeping animals, together with the diffi, 
oulty and the time required in getting experience, 
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have resulted in the confinement of the use of the 
method to the school of ite origi. It is with 
special interest, therefore, that one surveys this 
translation of a comproben account of the 
method and ite results. 

The general principle of the method of ‘ condi- 
tioning ’ reflexes has been long known from early 
accounts of the work. Briefly, the method depends 
upon the temporary association of a stimulus of no 
such as the secretion of saliva in response to the 
presence of food in the mouth are inborn and fixed 
and are present in animals in which the cortex of 
the brain has been removed. Such a reflex, there- 
fore, does not require the presence of the cerebral 
cortex for ita function, and like all the reactions of 
such an animal, it shows no evidence of intelligence 
except the purpose in its design ; an inborn reflex 
is automatic. Prof. Pavlov and his pupils early 
showed that any particular signal, such as a flash of 
light, a sound, or a tactile sensation, can, by repeated 
association with the presence of food in the mouth, 
acquire temporarily the subsequent property of 
iteelf causing salivation without the acoompani- 
ment of food. : The signal stimulus thus becomes 
the ‘ conditioned,’ and the response it evokes is the 
‘conditioned reflex.’ This temporary association 
was early demonstrated to be a true function of 
the cerebral cortex, and later work described in 
this volume continues to confirm that fundamental 
fact : 
That the new response is a true reflex is ‘main- 
tained by Prof. Pavlov, but the reviewer is not at 
all oonvinoed. A similar response from man would 
surely be inseparable from consciousness, and there 
is some evidence that this is indeed the case (Hamel). 
It is not proved in this book that the response in 
the dog is othér than that of a mechanism in which 
& conscious factor is an essential part and in which 
the sole representative of the original reflex is ita 
final common path. Protopopov has been reported 
to have conditioned the knee jerk, but there is no 
mention of this in the book under review. If & 
true knee jerk (latent period of 0-005-0-01 second 
and a single volley of efferent impulses) oould be 
conditioned, then the conditioned response may be 
accepted as a true reflex. 

Prof. Pavlov makes use of two inborn ' unoon- 
ditioned ' reflexes to serve as the basis of the study 
.of conditioned reflexes.. The first is the secretion 
of saliva caused by the presence of food in the 
mouth, and the second the secretion of saliva caused 
by the presence in the mouth of a substance which 
is automatically rejected. The wisdom in his 
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choice is seen when it is realised that the whole 
investigation is quantitative, t.e., under like external 
conditions the response is measurable and oompar- 
able. The animal is provided with a permanent 
fistula of one salivary duct, so that the whole 
secretion of saliva by one gland can be accurately 
measured during experiments without any discom- 
fort to the animal, and experiments can be thus 
carried out, at intervals of & few days, for months 
at a time. It is not to be supposed that, because 
Prof. Pavlov uses these reflexes of salivation, his 
insight into the cerebral mechanism is éonfined to 
the nervous mechanism of alimentation or to the 
nervous mechanism of defence. The motor re- 
actions of the animal are carefully observed at 
the same time, and the two basio reflexes are 
harmonised with the general behaviour. 

Much information is given in this book on the 
varieties of stimulus used, and the methods are 
continually illustrated by examples. There are 
long periods of waiting in each day’s observations, 
and the reader has much admiration for the 
patience of the investigator. As & result of such 
long experience and concentration, the method has 
BO been perfected that none can cavil with ite 
conduct, and fallacies in interpretation which have 
been detected are fully explained. It is much to 
be desired and hoped that the method will be intro- 
duced into Great Britain. 

The investigation of the process a of conditioning 
reflexes and the use of the conditioned reflexes for 
other investigations have developed side by side. 
A stimulus oan be conditioned so as to inhibit an 
already established conditioned excitatory reflex. 
By means of differentiating closer and closer values 
from one another, one excitatory and ong inhibitory, 
the power of sense discrimination in the dog was 
investigated to a degree never before possible. 
The demonstration of discrimination between tones 
12 d.v. apart, the finding that the dog can appreci- 
ate tones which are inaudible to the human ear, and 
that it lacks colour vision, were all surprising, but 
the recent investigations of akin sensation and ita 
differentiation from, muscle sense and joint senga- 
tion open further great poesibilities. Here is & 
purely objective method of investigating sensa- 
tion. , 

In dealing with the central mechanism, Prof. 
Pavlov wisely refrained from identifying the looi 
of anaJysis of these sensations and of the establish- 
ment of the conditioned responses with the concep- 
tion of ‘ centres’ developed by earlier writers and 
their methods. He calls the central mechanism for 
each sensation an ‘ analyser,’ and several lectures 
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are devoted to the investigation of the process of 
establishment and disappearance of localised ex- 
citation and inhibition. The ‘ investigatory reflex’ 
which is discussed in several aspeota is surely related 
to the property of ‘attention’ which is so con- 
spicuous in animal behaviour. 

Sleep, the mechaniam of which has always seemed. 
such a complete mystery, is identified as a variety 
of the process which Prof. Pavlov calls ‘internal 
inhibition.’ The investigations not only fully sup- 
port this identity, but he also brings by them & 
great deal of light on intermediate states guch as 
hypnotism. Prof. Pavlov brings forward evidence 
to show that the processes of inhibition and excita- 
tion as exhibited by conditioned responses are essen- 
tially the same nature as those processes as they 
are known in spinal reflexes. Inhibition is clearly 
not synonymous with exhaustion. The identity 
with spinal processes is only to be expected, but as 
inhibition in the spinal reflexes shows so much 
evidence of being an active process, the reviewer 
finda it diffioult to reconcile sleep with & process 
implying cortical activity. But now that the 
process has been so brilliantly demonstrated, sleep 
and the intermediate states will surely become in- 
creasingly investigated by this method; we look 
forward to much further information of the mechan- 
ism of internal inhibition, especially as to the 
means of ita localisation. 

Subsequent lectures lead the reader to the inves- 
tigation of pathological states. Here the work 
becomes of extraordinary interest to the neurologist 
and psycho-pathologist. With ite facilities for oom- 
parable quantitative measurement, the method has 
~- a unique scientific value in investigating the tem- 
perament qf an animal; the degree of ‘stability ° 
of behaviour becomes something definite and the 
physiological bugbear of ‘ nerve energy ’ appears in 
& new light. The interpretation is rightly most 
guarded, and few will deny the soundness of all the 
deductions. The resulta of experimenta on funo- 
tional interference with the cortex, indeed, bode 
serious rivalry to current psychological methods of 
attack on the problems of neuroses and psychoses. 
In analysis of the resulta of surgical interference 
with the cortex, the method also entirely replaces 
the old crude methods of appreciating defects in 
intelligence in animal conduct. One is surprised 
that some of the smaller operations should produce 
such large degrees of change attributable to scar 
tissue, and would like more detailed histological 
investigation of all the operated cases. Prof. 
Pavlov, however, realises this lack, and it is hoped 
that future work will fully remedy it. 


No. 3052, Vor. 121] 


NATURE 


[Arni 28, 1928 


The refutation of the doctrine of specific asocia- 
tion centres is timely and well founded. The wide- 
spread representation of the visual and acoumtio 
analysers will be a revelation to moat of those 
interested in visno-psychio disturbances, aphasia, 
and the psychic aspecte of other special sense 
disturbances. The establishment of visual responses 
to luminosity and shape after extirpations of the 
occipital areas ia not only a great advance in know- 
ledge but also reflects the extraordinary sensitivity 
of the method. Prof. Pavlov points out the richness 
of speech in factors of intensity, time intervals, 
sound discrimination and discrimination of order 
in serial suooeasion, each provocative of conditioned 
reflexes. A method for the physiological approach 


-to the problems of aphasia at last seems indicated. 


Another striking result of the flexibility of the 
method is the proof that both hemispheres are 
necessary for the appreciation of direction of origin 
of sound, and the description of the extraordinary 
case of the dog showing symptoms of visual illusion 
following the appearance of strange objecte in one 
field of vision and not when they appeared in the 
other. 

The storing of past associations which forms the 
essential part of the process of conditioning would 
seem to form the greater part of the gulf between 
reflex action and conditioned response. The re- 
viewer would like to have seen this discussed. 
The appreciation of relative time impreeses the 
reviewer as being one of'the fundamental pro- 
perties of the cerebral cortex, and he considers it 
as another manifestation of the storage capacity 
of the nervous tissue of the cerebral cortex. The 
development of this storage factor is the funda- 
mental procees in the evolution of consciousness 
and memory. 

The degree of precision in stimulus evaluation 
and measurement of effect, and the recognised high 
degree of intelligence of the dog in the study of 
conditioned reflexes, make maze learning and 
problem-box experimenta with rate, as an approach 
to the problems of mind, crude and undifferentiated 
in comparison. 

It is of vital interest to all who study the 
mind and the brain to become intimate with the 
developments described in this book. The wisdom 
of the Royal Society in enabling a translation 
to be made, and im the choice of translator, is 
manifest, and Dr. Anrep, a former pupil and ool- 
laborator of Prof. Pavlov, is to be congratulated 
on his excellent rendering into English, especially 
of the large new terminology. 

D. DassY-Baows. 
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Hypothetical Ethnology. 

Peoples and Problems of the Pacific. By J. Mac- 
milan Brown. In 2 vols. Vol 1. Pp. xiv+ 
327 +65 plates. Vol. 2. Pp. x+2097+32 plates. 
(London: T. Fisher Unwin, Ltd., 1927.) 50s. net. 

T these two closely packed, well -illustrated 

volumes, Dr. J. Macmillan Brown has ool- 
leoted a number of articles written during the last 


fifteen years for various magazines, newspapers, . 


eto., and it must be admitted that the book rather 
stuffers from ite journalistic origins. It is the record 
of many wanderings throughout the Pacific, and 
contains a great number of original observations 
and suggestions on the past, present, and future of 
the Polynesians. In this, as in his previous books, 
Dr. Macmillan Brown lays great streas on move- 
menta of upheaval and depression in the area, and 
refers to aocounta of islands which later have 
become submerged. He heard in the Cook Islands 
that the island of Tuanaki had disappeared about 
the middle of last century. If this be so, W. T. 
Brigham had not been informed, as he describes 
it as being an uninhabited atoll (Index to the 
Islands of the Pacific Ocean," 1900). An interest- 
ing reference is made (vol. 1, p. 188) to Malden 
Island ; it is reported to contain ruined pyramid- 
temples and paved roads, and thus deserves careful 
investigation, Malden is quite incapable of sup- 
porting human life, and “ the people who built the 
temples could not have lived on the island as it ia. 
Probably they lived on fertile archipelagoes within 
canoe-distanoe of ite shores,” as uncharted shoals 
exist in ite neighbourhood. 

Dr. Macmillan Brown also is of opinion that the 
great ruins of Ponape in the Carolines '' cannot be 
explained without assuming & submerged empire 
with millions of inhabitants.” He argues that the 
culture of Ponape was due to a Polynesian migra- 
tion bringing with it kava, father-right, and 
megalithism. It is true that kava drinking, which 
also ocours in Micronesia only in Kusaie and 
Ponape, is & characteristic Polynesian custom. 
Christian and Rivers have suggested that probably 
it was not an independent invention, but merely 
a retention of one element of betel chewing, which' 
was developed in Oceania into a ceremonial rite. 
Kava drinking was unknown in Torres Straits 
(vol 1, p. 104). Dr. Macmillan Brown adds, 
“ Hereditary obieftaiship ould have come from 
Polynesia alone, the realm of father-right; but 
Williamson states that in most of the Polynesian 
islands women were qualified to succeed, and that 
the line of succeasion could pass through women” 
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(‘Social and Political Systems of Central Polynesia,” 
1024, vol. 3, p. 395), though, as a matter of faot, 
succession was practically invariably in the male 
line. Rivers says, ‘ If the succession of women to 
the dignity of chief be put on one side as capable of 
special explanation, it becomes probable that such 
indications of matrilineal institutions as are found 
in Polynesia are to be connected with the earlier 
stratum of the population ” (“ History of Melanesian 
Society,” 1014, vol. 2, p. 322). It therefore appears 
that the predominance of patriliny (father-right) 
in Polynesia is relatively recent. Hereditary chief. 
tainship could as readily have come from the west, 
and W. J. Perry as easily disposes of hereditary 
chieftainship, megalithio remains, and many other 
matters as being brought into the Pacific from the 
west by the ‘Children of the Sim’; but he has 
nothing to say about kava. The third argument is 
based on megalithic structures; such certainly 
occur in Polynesia, but they are also to be found 
in Melanesia, Indonesia, and Asia. However, our 
author goes on to say, “there are features in 
the architecture of this wonderful city [Metalanim] 
that never came from Polynesia " ; these he traces 
to a later movement from Japan. 

The author is a strong supporter of the thesis 
that there were great land masses in the central 
Pacific which have only recently disappeared. On 
these very hypothetical lands the Polynesians 
developed their civilisation, untouched by foreign 
cultures, and ib was due to their submergence 
that the Polynesians migrated westwards. By a 


.linguistio argument he comes to the conclusion 


that the Polynesian language was brought into the 
Pacific lands by the first migration in the “ Old 
Stone Age... at least twelve thousand years 
ago” (vol. 2, pp. 175, 176), and with it came the 
race that contributed traces of blond hair that still 
persist in Polynesia; but apart from this “there 
is sufficient in the physique of the Polynesians to 
point to western Europe as their origin and home,” 
and he suggests that “ Polynesian physical char- 
acters point through Japan and Central Asia. to 
Western Europe " (vol. 2, p. 153)! The facta upon 
which he bases many of his theories admit of other 
solutions, and in not a few instances the data 
themselves are open to question. The reader 
should be warned that specialists in the various 
subjecta dealt with in this book do not regard 
Dr. Macmillan Brown as a safe guide to follow. 
Many interesting and suggestive remarks are 
made by Dr. Macmillan Brown about the present 
and future economic and political problems of the 
Pacific. A historical sketch of ancient empirea 
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paves the way to a consideration of Japan and 
what may happen there. He regards British 
Columbia and New Zealand as “the sure naval 
shields of the English-speaking peoples in the 
Pacific "; indeed, he prophesies a great future for 
New Zealand, but is pessimistic about the United 
States of America. “The strictures on the oon- 
dominium in the New Hebrides are outspoken and 
timely—if they are not too late; the presant writer 
has recently had information from Malekula which 
shows the unsatisfactory nature of this oom- 
promise—but indeed it is generally admitted. 

The decay of the native population in Oceania 
is discussed in sevéral places, and our author comes 
to the following conclusion; for which there is much 
to be said: “If our paternal governments and 
our missionaries mean to save our primitive peoples 
from themselves and death, they must recognise 


the law of struggle and work as the only panacea. ` 


They must study their manners and customs and 
see how far they can modify these so as to make 
them methods and stimuli to work.” 

A. ©. HADDOR. 


Crystal Surfaces. 

The Nature, Origin, and Interpretation of the Eich 
Figures on Crystals. By Prof. Arthur P. Honess. 
Pp. xiiit+171. (New York: John Wiley and 
Sons, Ino. ; London: Chapman and’ Hall, Ltd., 
1927.) 175. 0d. net. 

Tis probably evident to many others besides 


specialista how greatly the science of crystals 
has lately progressed by the introduction of the 


X-ray method. Brilliantly created some fifteen’ 


years agp by Laue, gnd simplified and developed 
by Sir William and W.L. Bragg, the method early 
led to convincing deductions of the atomic arrange- 
ments within certain orystals ; and almost immedi- 
ately was also applied by Moseley to the elucidation 
of the atom itself. After a marked pause due to 
the War, the method has been. systematically 
developed in many directions, not least actively 
in ita original réle as a crystal probe. The purely 
crystal development has in fact been so rapid that 
a general halt is now recognisable, not in the 
number of workers or of their resulta, but in the 
kind of resulte. It is probably true to say that 
there has been no advance in principle for the last 
three years. . 

It therefore seems possible to make an estimate 


of the present position without inourring much. 
. danger of its being upset by immediate develop- ` 


ments. Divested of all qualifications, it may be 
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said that the X-ray method illuminates the interior 
of a crystal and casts shadows on ite surface. 
Direr’s picture of “Melancholia beholding a 
Crystal ” possibly acquires prophetic qualities | 
The second half of the above conclusion doubtless 
needs support. From time immemorial have 
orystallographers been concerned with the problem 
of structure, although possibly only with limited 
curiosity : they would pry into the inside mainly in 
order to understand the outaide. A partial under- 
standing was first allowed to Haüy, according to 
whom the plane boundary faces correspond to the 





simpler planes, drawn through a close-packed stack 


of the presumed structural unite. But subsequent 
accumulations of material gradually led to a know- 
ledge of scores, if not hundreds, of substances the 
external planes of which bear no thoroughgoing, 
simple relation to any conceivable structure. 
Bravais in the middle of the last century and 
Fedorov at its close had to leave much unsimplifled. 
In this they have been strongly supported by the 
X-ray method, which adds considerably to the 
sum total of perplexities. A single example will 
serve as an illustration. 

Early in his career, Haüy felt quite sure about 
the shape of the barytes unit—an orthorhombic 
prism, walled-in by cleavage "planes and of a 
modest altitude. Later workers equally confidently 
doubled the height, as giving & slightly simpler 
correlation between boundary planes and struc- 
ture. Fedorov was not so certain. In his ‘Krystall- 
reich” (a catalogue critically arranged according to 
classical conceptions of structure) he places barytes 
here ; its isomorph potassium perchlorate there ; 
and potassium beryllio-fluoride elsewhere (others 
would have placed all three together). The X-ray 
results show that Fedorov was right for barytes 


and wrong for the perchlorate (for the beryllio- 


fluoride there is still no evidence). It must here 
be interpolated that Fedorov’s treatment af barytes 
seems to have been guided by instinct rather than 
a close adhesion to his own expressed principles. 
In any case, the X-ray resulta prove that the 
crystal distances along the front-to-back direction 
of barytea are twice those advocated by any 


‘orystallographer, simpler-minded than Fedorov. 


Inferentially, structurally simple planes are not 
always observed on a orystal giving place to 
complex planes. Conversely, omnipresent cleavage 
planes may be structurally complex. 

The present-day position is now perhaps realis- 
able. The relation between form and structure, 
after being deemed simple and then lees simple, 
must be recognised as being complex now that 
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exact information concerning structure is available. 
It is of course not impossible that another Hafiy 
may bring about a tolerable synthesis of cause and 
effect, but it seems more probable that another 
Laue must first appear—one who shall conceive 
of & method of examining surfaces as powerful as 
that which now penetrates into the interior. 

In the meantime, orystallographers have ob- 
viously to carry on in their several spheres of work. 
Some, no doubt, will acquire the new X-ray tech- 
nique in time to win resulta from simple com- 
pounds, while others, whose field of work lies in 
the investigation of complex molecules, may 
hesitate to ponder whether the results justify an 
expensive equipment. Perhaps the majority will 
remain on the surface; either investigating new 
substances in the classical way; or seeking to 
classify morphologically the existing crystal king- 
dom for purely utilitarian ends (the identification. 
of substances by orystel measurement); or in the 
pursuit of truth by a more intensive examination 
of individual arystals—whioh brings us to the book 
under review. 

It is now many years since students of crystal 
symmetry first recognised how important it is to 
supplement older observations on forms of growth 
by the more experimental method of & partial 
dissolution. The etch figures (plane or curved) 
thereby obtained frequently take up highly signi- 
floant forms and orientations. The resulta are, 
however, only to be found in German monographs, 
80 that any attempt to render them more generally 
available to English-speaking students is welcome, 
especially when it comes from one who has adopted 
this subject as his own province of work. 

The work falls informally into two parts, general 
and special. In the former, divided into five 
chapters, the author presents & historical and well- 
documented discussion under the following main 
beads: introduction; methods; the process of 
growth of the etch figure and its interpretation ; 
anomalous etchings ; the etch figure and isomorph- 
ism. In the special section, occupying one long 
chapter of some eighty pages of text and illustra- 
tions (mainly photographs), are brought together 
the resulta of his own investigations on some ten 
mineral species, representing six classes of sym- 
metry. A concise statement of conclusions brings 
the monograph to a olose (except for a good index). 

In offering any general criticism of the book, 
the reviewer is so conscious of its many good 
qualities that he would expressly ask & reader not 
to conclude from, any indications of defecta, that 

t is lacking in aim or achievement. Here and there 
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one meeta with doubtful expressions. The state- 
ment “ theoretically, of course, a orystal cannot 
posseas a curved face" leaves one guessing at the 
identity of the theory, which is sufficiently powerful 
to override a wealth of facts—if the author had 
extended his survey beyond the limita of the 
mineral kingdom, he would have been able to cite 
many cages of orystala making good their claim to 
develop curved surfaces under uniformly oontinu- 
ous conditions of growth. But quite apart from 
&n occasional lapee, there seems to be more general 
grounds of dissatisfaotion. 

We are told in the preface that the book is & 
theeis offered by a candidate for the D.Sc. degree. 
Unfortunately, it has preserved not only the virtues 
but also the defeota of ita origin. It was no doubt 
originally advisable to bring together the author’s 
own work and stress ita importance by a wonderful 
series of photographs and diagrams, but now that 
the work is addreased to a wider audience, & lees 
complete polarisation seems desirable. Many of 
the excellent photographs and diagrams of the 
special part seem badly needed im the first part, as 
well as others not included in the book. Anyone 
new to the subject might do worse than read the 
particular before the general. 

Another element of weakness is possibly referable 
to the same antecedent. The author has elected 
to specialise in the older methods of investigation 
by microscope and camera, and there is no doubt 
still much to be done in this way. But much has 
also been done by the aid of the two-circle gonio- 
meter, the introduction of which first placed & 
three-dimensional measurmg instrument in the 
hands of the orystallographer. A chapter on the 
resulta obtained by Goldschmidt, Wright, and 
others, would seem to be almost indispensable in 
any general account. 3 

It is high time to turn, however, to the author's 
merits. Within his self-imposed limite he has 
covered much ground in an engaging way, the 
whole work being illumined by & simplicity of style 
which many will covet. He is ever cautious in 
drawing a conolusion, even if it be his own; and 
there is certainly no other such work in English 
(and probably not in German). The book can be. 
confidently recommended to the attention of senior 
studente, both on account of the importance of 
the subject and as a corrective to the text-book 
attitude that Nature is simple; and also to the 
researcher, as showing how one may hope to attain 
further information concerning surfaces by present- 
day methods. In any selection of material for 
such future work, a plea may perhaps be here 
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offered for the six thousand or so non-minerals 


catalogued by crystallographers. Although the 
kings and queens of the crystallographic pack 
may be minerals, there are surely not a few useful 
cards among the laboratory producta the constitu- 
tions of which are known—not to speak of the 
embarrassing number of aces in the four hundred 
orthorhombic, monoclinic, and anorthio crystals, 
the symmetry classes of which are a priori fixed 
by the Pasteur principle. The extensive applica- 
tion of the etch method to such first-rate material 
would seem to be bound up with any serious attempt 
to define ita standards. - T. V. B. 





Our Bookshelf. 


Romer: Plant Respiration. Authorised edition 

lish with editorial notes. By Dr.-8. 

ls ev. Translated and edited by Prof. 

d J. LRL: Pp. xi--103. (Philadelphia : 

P. Blakiston’s Son and Co.; London: Arthur 

F. Bid. American Book Supply Co., 1927.) 
2.50 dollars. 


THE book seeks to do what has not previously been 
attempted, namely, to outline the main features 
of plant respiration. There is no student of this 
subject better qualified to write on it than Prof. 
Kostychev. Trained by Palladin, among others, 
and long an active worker on the chemical problems 
associated with fermentation and iration, he is 
in a position to present a balanced and authoritative 
disoussion of a subject in which Russian workers 


have long been | . 
As might be ted from the author’s re- 
searches, attention 1s fooused principally upon the 
y upon 


biochemistry of respiration, and particularly 


the eetab ent of the theory of the connexion 
between the intermediate produote of alcoholic 
fermentation and ' normal’ iration in the pre- 
senoe of oxygen. While the author expresaly states 
that this"is only a wotking hypothesis, he marshals 
his facta ably and presents a most attractive case 
in ite support. Kostychev undoubtedly lays very 
great strees upon his discoveries that y fer- 
mented epe solutions not only greatly increase 
the rate iration in oxygen, but will also 
liberate Be ag dioxide in quantity when aoted 
a: by an oxidase tem. He clearly regards 
e former fact as good evidence for the view that 
proc respiration starts with the intermediate 
ucts of alcoholic fermentation, and the second 
aot accounts for his preference for the Baoh- Engler 
fot a of oxidation. He states very olearly alter- 
native explanations and theories. 

It is in this broad ios ain of Kostychev’s 
of view that the 4 interest of the book will be 
found. It should not be assumed, however, y 
other aspects of respiration are ignored. "A 

is given to the relation between e con- 
ditions and respiration, including fermentation, and 
there are valuable outlines of methods used in 
measuring the products of these processes. The 
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translator and editor has judiciously amplified 
these, and has added many references which serve 
to bring the extensive bibliography u is 
The author has also added an account of Warb 
theory of respiration which was absent from 
original German edition. There is, finally, a ne inier. 
esting attempt to co-ordinate the various 

in the o d ee Oe er on 
the basis of the ratios of oxidising to pee 
enzymes which are present. 


Air Ministry : Meteorological Office. The Baik 
vatories’ Year Book, 1924: com the 
Meteorological and Geophysical obtained 


rom Autogra: Records and Hye Observations 
r ies o Lerwick, Aberdeen, Eek- 


of niina of the Upper At 
bcd Ball 


0 ng : 
366. 57s. 6d. net. Year I 1925. (M. 
ren! Pp. 372. 638. net. Published by the 
ority of the Meteorological Committee. 
epee AM. Stationery Office, 1927.) 


THA ap ce d 1927 of two issues, for 
1924 an 1925, of the ‘‘ Observatories’ Year Book ” 
of the Meteorological Office indicates notable 
Secus fe overtaking ener upra due jo 
post-War causes; it may be hoped and expeoted 
that a continuance of this acceleration of p ‘printing 
will soon lead to the attainment of the id 
raotioe of publi eaoh year's observations 
ore the, close of the following year. The 
volumes include an immense amount of standard 
observational data for meteorology, terrestrial 
magnetism, and seismoli made efficiently by 
good observers and publi ed in concise, econo- 
mical form. The period in question was marked 
by the retirement from Kew Observatory of Dr. 
C. Chree, who had been superintendent for vu 
two years; he was suoceeded by Mr. F. J 
Whipple. At the same time, 1025, the Kew 
magnetographs were discontinued, ahd their place 
was taken by Galitzin peismographs brought 
from Faledalanieir ; Kew thus succeeds Eakdale- 
muir as the official We. cua station in the 
British Isles. The last-established observatory 
under the Meteorological Office is that at Lerwiok, 
in the Shetlands ; its work is almost wholly con- 
fined to atmospheric electricity, terrestrial 
netiam, and aurora; many ental 
culties, not wholly overcome by the end of 1925, 
have been experienced with the instrumenta 
installed there. 


Meteorology. By David Brunt. (The World's 
' Manuals.) Pp. 112+8 plates. (London: Ox. 
ford University Press, 1928.) 2s. 0d. net. ' 
Tre aim of this book is, in the author's words, tc 
give “a brief sketch of the physical principles 
under! i the phenomena which constitute 
‘weather, in Bo as this is possible without 

mathematical analysis.” 
The absence of mathematical formule and the 
small size of the book, together with a oertain 
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simplicity of style, may combine to give the im- 
pression to a meteorol who may casually 
lass ab i that he- has cite bini ote af those 

entertaining little handbooks in which the presence 
of numerous inaccuracies is regarded b by the author, 
if he should happen to be aware of them, as a 
matter of small importance, seeing that few readers 
will be likely to detect them. A more careful 

of the book will dispel this impression : not 

only will he find a high standard of accuracy, but 

he will see also that a serious effort has bean made, 

and with a considerable degree of success, to give & 

x of ‘the development of meteorol as & 

ranoh of physics and some ion of the lines 
along whieh tej it may advance in the future. 

There is no account of praotibal weather fore- 
casting—a wise omission in view of the size of the 
book and the predominant part played by, un- 
systematised experience in the ‘science’ of 
weather forecasting; on the other hand, a whole 
chapter is set apart for the important subject of the 
reception of solar radiation by the atmosphere. 
The general and local circulations of the atmosphere 
are admirably dealt with, having regard to limita. 
tions of space. 

Some knowledge of physics is essential to anyone 
who wishes to appreciate fully the later chapters, 
but these chapters should nevertheless be m 
ingtruotive to those , whose only knowledge of 
pe is ‘ picked up ’ in the earlier chapters. 

ting and the illustrations of cloud forms 
and A viri are both exceptionally good, and the 
work can confidently be recommended for educa- 


tional purposes. 
A Sati of the Birds of Iceland. By Masa 
Haohisuka. . V+128+7 plates. (Lon- 
is Taylor and cis, 1927.) 12s. 6d. net. 


Tma Honourable Masa U. Hachisuka is a very 
young ornithologist, but his work—his first, we 
understand, of any magnitude—shows that he is 
keen, industrious and methodical, and, though it 
is an ambitious attempt for a first work, there is 
little doubt it will prove most useful. We oon- 
gratulate the author, not only on his pluck in 
undertaking it, but also on the result itae 

The author admits a total of 141 birds actually 
seid i dodand. A few 6 regular visitor, or 
resident iri Toeland A few of the birds mentioned 
he admite as ‘non-proven,’ and one new species, 
Calidris maculata, the American Pectoral Sand- 
piper, he adds.as new to the Iceland list. The 
author’s remarks on the various sum up our 
knowl of these birds to date and are in 
He considers it reasonable to believe that the 

ink-footed goose breeds in Iceland, and, though 

e admits the Bean on very slender evidence, 
probably indeed quite insufficient, he agrees that 
it never breeds there. 

The photographs with which this little book is 
fully illustrated are quite good, though we fear that 
the plate the comparative size in 
form of the eggs of ducks and geese will not be of 
very much use, as the overlapping of djmensions 
in big series of these eggs is very great. We shall 
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look forward to further works on birds by A 
Hachisuka, and recommend this, his first, 

those who intend to visit Iceland to an orni- 
thology. It summarises in a compact form much 
scattered information and will save Ioelandic 
visitors an immense amount of research and trouble. 


The Orustaceans of South Australia. Herbert 
M. Hale. (Handbooks of the Flora jal aoe of 
South Australia, issued by the British Science 
Guild (South Australian Branch), and published 
by. favour of the Honourable the mier.) 
Part 1. P 201. (Adelaide: Harrison Weir, 
1927.) 

FULL dc ds and good illustrations of all the 

South Australian Malacostraca are given in this 

useful book. It is intentionally written in a 

popular way, and quite untrained naturalista 

should be able to meri fe species, whilst the 
amd ee ee h ving this book for 


fauna of South 
Foara eset t interest, and obviously 
man: blems are only | waiting for the worker 
to elucidate them. Tis pasmi y the case 
with the life histories, so little berg known about 
the larval forms and the few im 
so muoh. Some of the Rape nie Wah ciui in & very 
late stage of development. It is well known thet 
eee d the ioa Potamonids hatch as forms 
very like the t, the truly larval stages 
place within this ode In South Australia we 
other crabs with A the same peculiarities. Thus 
some of the Dromiide are known to hatch as tiny 
crabs, having no i 


with very large eggs are pro 
Notes on habite and biology make the book read- 

able as well as valuable, and the low price places it 

within reach of anyone interested in i group. 


Proceedings of the London Mathematical Society. 
Second Series. Vol 26. Pp.ii+558. (London: 
Francis Hodgson, 1927.) n.p. 

THs volume of Proceedings maintains «he usual 

high standard of the London Mathematical Society’s 

publications. Of the thirty-two papers it contains, 
twenty deal with various ira aes of the modern 
theory of functions, four kae caedi and three 


with applied mathematics. reponderanoe of 
function theory should be regarded more as an indi- 
cation of the tendency of t-day mathematical 


research in Great Britain than as a sign of the 
relative importance of the subject. When Cayley 
and Sylvester, Clifford and Smith, dominated 
mathematical development, papers on geometry 
and invariants were paramount, whilé recent 
volumes of the Transactions of the American 
Mathematical Society oontaim a large proportion of 
papers on non-commutative bra, & subject 
whioh has scarcely been touched by British mathe- 
maticians. Meanwhile, the higher | function theory 
is enjoying a protracted run which is likely to 
continue until there arises an outstanding leader 
i to direct research activities into some other 


branch of pure mathematics. W. E. H. B. 
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Letters to the Editor. 


if responsible for 
opinions expressed by his correspondents. N i 
om he undertake to return, nor to correspond with 
or any other pari of Narunn. No notice 1s taken 
of anonymous communications. | 


The Relations of Nile and Fatyum in Pliocene 
and Pleistocene Times. 


Duzrx*G the past winter we have had an opportunity 
of in igati under the ices of the Oriental 
Institute of the Univeraity of Ohi , the. Pliocene 
and Pleistocene geology of that part of the Nile Valley 
adjacent to the Faiyum depression; and it has occurred, 
to us that some of the resulta may interest readers of 
Natur who followed some time ago & discussion of 

e 


certain archmological problems of Faiyum and ite 
lakes. 
It has 1 been known that the northern part of 


the Nile Vi Pa OUI DUAL ID AME AGE CLAUD RUN in 
early Pliocene times that a marine fauna was 
succeeded by an estuarine one, which lasted until the 
close of the Pliocene epoch. This indicates a Lower 
Nile Valley cut to much its present form in pre- 
Phooene times. 

Fossiliferous marine strata have now been fotnd 
to & height of 100 metres above sea-level, resting on 
the old valley side, with a gulf stretching into the 
southern part of the Fai basin. They had been 
eroded before the depostion of the estuarine beds, 
which are found upon them and filling hollows in 
them. The deposits have now been connected with 
a remarkable P raus of lateral valleys, which drained 
& part of the plateau and in U , Pliocene 
times became cho with boulders gravel. The 
fossil valleys are in all stages of dissection, some 
oo out as the most prominent ranges of hills 
in & soft Eooene country, eroded below their base, 
others still retaining substantially their original form. 
Some of the valleys flowed acroas the region which is 
. now tbe Faiyum, some draining directly into the 
Nile Valley and one or more into the southern 
Faiyum gulf already partially filled with marine and 
estuarine strata. Part of northern side of the 
basin is now bounded by one of -these dissected 
Pliocene valleys, cut along the boundary of the 
Eocene ang Oligocene keds. While the Eocene marls 
on the southern side of this old valley have been 
entirely removed by erosion, the harder Oligocene 
rocks on the north still stand as a high escarpment 
above the Pliocene filling. The Faiyum basin, as 
buch, did not exist in Pliocene times, and the southern 
gulf waa probably but a flooded pre-Pliocene tributary 
of.the Nile. 

The Nile Valley returned to normal fluvial oondi- 
tions in Plio-Pleistooene timee, when & magnifloent 
series of terraces was cub along ita western side, the 
river at times meandering over the eastern part of the 
region ‘now the Fatyum. The terraces with Nile 

vel first appear at 470 feet above Nile, and below 
this three successive river channels may be identified 
to 150 feet, which stage seams immediately to have 
preceded Pleistocene times ing for convenience 
that the incoming of Lower Palmolithic man marks the 
Pee of that epoch in Egypt). 
ere follows the most extensive ining channel, 
with & marginal level of about 60 feet. Thid contains 
Lower Palsolithio implementa, while at a similar level 
& fragment of terrace or beach containing implementa 
has been found inside the eastern boundary of the 
basin. 


No. 3052, Vor. 121] 


. 


Prior to the Middle Palmolithic, the Faiyum seems 
to have been dissected by normal processes of stream 
and river erosion, in harmony with the reet of the 
Libyan plateau. But, owing to the extremely soft 
strata locally exposed, a broad plaih had been formed 
at & low level, and the drainage of this could only 
escape into the Nile by cutting & narrow (the 
Hawara Channel) between two of the Pliooene valle 
choked with virtually indestructible materials. 
Middle Palwolithic times this plain first a 
definitely as a lake, and for ihe tise ne we & 
reversal of drainage. In the Nile Valley & Middle 
Paleolithio terrace has been found at about 25 feet, 
sweeping through the Hawara Channel and falling as 
it does so. On the inside it into shoals, a 
beach, and & storm-beach, which have been followed 
and mapped along the eastern side of the Faiyum. 
Implements and fossil Mollusca have been found 
$n. situ throughout this series. 

At a slightly lower level, with an increased tilt 
towards the Faiyum, another similar series has been 
found, of Sebilian, probably Lower Sebilian, age. 
(Sebilian is the term applied by M. E. Vignard to a 

Mousterian industry of Capaian affinity in Upper 
and we now find it $n situ at this level m Lower 


Egypt.) 

uoceeding in the Nile Valey and in the 
Hawara Channel are hidden below the level of recent 
alluvium, but 1t will be remembered that the extremely 
valuable work of Miss E. W. Gardner proved the exist- 
ence of two lower lakes in the Faiyum. Miss Caton- 
Thompson showed the more recent to be Neolithic, 
but the age of the older remained in doubt. On the 
east side of the Faiyum, where its magnrficent storm- 
beach first appears, such evidence as we have collected 
is ive of & probable U: Bebilian 
Aocurate levelling was carried to the point of meeting 
with Miss Gardner’s lakes on the north and south sides 
of the basin. 

There is no sign of desert conditions in Palsolithic 
times in the region with which we have dealt ; on the 
contrary, the rainfall was heavy. Levels set certain 
bounds to the size of any lake, and in view of the 
climate and the i fresh-water fauna of the 
Paleolithic lakes, 1 would appear that the water 
flowing in from the Nile returned to it at times, with 
the local i water, by the Hawara Channel. 
No evidence has found that there was ever any 
other inlet from the Nile. The presence of the fresh- 
water fauna at a sufficiently low level on the divide 
between the Faiyum and Wadi Rayan to the south- 
weet leads us to suppose that the latter was flooded in 
Mousterian times. 

The excavation of that part of the Faiyum basin 
below sea-level must, m view of the above, be relegated 
to late- or post-Sebilian times, when the Nile cut a 
d channel, now choked with alluvium of unknown: 
thi . The rise in the bed of the Nile, with the 
deposition of this alluvium, seems to have synchron- 
ised with the pes dee of desert conditions. The 
cutting off of rainfi Paa local detrital material 
from silting up the Fai basin and it became a 
‘sump’ of the rising Nile, with a bottom below the 
new sea-level. The evidence recently published by 
Miss Gardner that the old lake bed was drained and 
eroded before the advent of the Neolithic lake here 

ires new ificance. n 

e find it to believe that the Faiyum 
was excavated by any other means than fluvial 
erosion, although the modifications to which it has 
been subjected since the i ing of desert oon- 
ditions are obvious. In view of this, the conclusion 
seems to be inevitable that a gorge of about the 
same depth as the Nile Valley was cut beneath the 
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Hawara Channel and has since been filled with 
alluvium. 
The work will be published in full by the Oriental 
Institute of the University of Chi WA 
Ut s. SANDFORD. 
: W. J. Anew. 
Department of Geology, 
University Museum, ord. 


'The Origin of the Spectrum of the Solar Corona. 
THe arguments which have been brought forward 
to explain the origin of the spectra of nebule may be 
used with certain modifications to explain thes 
of the solar corona ; for it must be com of such 
atoms thrown out by radiation preasure or other 
agencies from the atmosphere of the sun. On 
account of the lower tamperature of the sun, the atoms 
concerned should be non-ionised, or such as can be 
easily ionised. They should also be light. All these 
considerations narrow down the choice to a very few 
elements like Lit, Bet, Bt, C, NO... Si, P, S, Pt, 
and S*, eto. It is the object of this note to discuss 
how these elements can give rise^ to the coronal 


recognised that matter above 


It is now erally 
the solar photosphere is largely supported by radiation 
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heat Si to inoandesoenoe, to say 4000? O., so that the 
corresponding wave-| of the maximum emission 
is towards the. red, the at 42514-2528 be 
more intense or the lines 04108, 18005? Laws of-tem- 
perature radiation demand that 44102, 13905 will be 
more intense, while the theories of spectra require 
that 42514-2528 will be more intense at all tempera- 
tures, as the *Po 1a states will be much more numerous 
than the !B,states (mm, —e- * ), and there is 
always & tendency on the part of the higher 
excited 3P,,, LP, states to revert to the more 
fundamental state. 

An experiment was performed at this laboratory 
by Messrs. Majumdar and Kichlu to decide this 
E ipiis They did not work with silicon, but with 

more easily manageable thallium. This has two 
fundamental states, 2p,, 2p,, separated by & large 


interval A» = 7798, so that ma/nep,— 16? . They 
heated thallium in & vacuum graphite to about 
2500° A. and photographed the spectrum of thallium 
vapour. The 2p,- 3s line has the wave-length 
43775-72, the 2p, — 3s line has the wave-length \5350-46. 
As the 2p, state is about a hundred times more in 
abundance, we expected that the line 48775-72 would 
be more intense; at any rate it would not have leas 





acting m a selective way. 
Prof. Milne hap shown from transi- 
tion probabilities of the Cat-atom 
(or the av life), that Cat 
emitting the H-K lines is sub- 
jected to such & large radiation 





a a 








2524-118 











preasure that it almost overcomes 


the force of vity. If this 
argument be ran. the logical 
consequence would be to extend it 
to other elements. We can leave 
out H and He because their reson- 
ance lines are in the extreme ultra- 
violet and their normal atoms 
would be subjected only to slight 
radiation pressure. But such is not the case with Li. 
The resonance line of Li is at 6708 A., the oorre- 
A pond g E,—0-8 Em the maximum emission E, of 
e sun regarded as a black body at 0500? K; 
hence the force of radiation would more than balance 
the force of gravity ; it would be expelled entirely 
from the solar atmosphere. It oan be retained only 
“in the ionised form. The entire absence of Li-lines 
from the Fraunhofer spectrum seams to rt this 
view. If Lit be POL Tar eeimay act Be detec 
able, as the fun ental Imes are in the Schumann 
region, ‘and the excitation required to pang ont the 
e 


2438-782 








next important lines will be too ! only 
favourable line is 5484-09, or 15484- (Rowland's 
Scale—a very weak line is gi at 5484 840 in 


Rowland's Table, but the identification is doubtful), 
which belongs to the singlet system of Lit (25. SP) 
Smmilar considerations would apply to Bet and Br. 

In carbon we come across a new feature. This new 
feature is best explained by taking the case of Bi, for 
which the full details of the spectrum are known. Bi 
has five fundamental levela, *P, p Dyp Sp all arising 
out of the oombinatian pp (or MM y. The next com- 
bination is ps(M4N ,), and it gives rise to*P,,,,1P,. The 
lines are shown m the accompanying table, the Agures 
being taken from Fowler, PMI. Trans., vol. 225, p. 45. 
The table shows that the (*P — P) lines are the moat 
fundamental, but their wave-l is at 42514 — 2528, 
while the leas furidamental 15, — iP., 18, — 3P, lines are 
at 44108, A3905. Sı is in fact detected in the sun by 
those two lmes, some other subordinate lines, and 
some linea of Si*. The problem now arises that if we 
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2519-210 
89683-08(7) 


2500-904 
89877-83(9) 
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40014-543) 









4102-945 
24365-89(5) 


2528-516 
39537-01(9) 


2516-123 
39731-78(10) 


2452-186 
40768-423) 





















2970-35 
88656-27(1) 


34692-97(10)| 25597-61(9) 















than half the intensity of 5350-46 (because the weights 
of 2p, and 2p, states are as 1:2). But 5350-46 was 
at least ten times more intense than A3775-72. This 
fact is therefore more in accordance with the view 
that thallium vapour is partly in equilibrium with 
temperature radiation from the walls. But still we 
have to find out why the larger proportion of the 
18toms is maintained. This is met by assuming 
t the prohibited transition 2p, — 2p, occurs in 
proportion—in other words, er the influence of 
isting field of radiation, most of the thallium atoms 
in the 3s-state return first to the 2p,-state, and then 
from the 2p,-state they returm by the prohibited 
transition to the 2p,-state, so that the equilibrium 
between the proportion of atoms between the 2p,- and 
4p,-states is maintained by the prohibited transition, 
which marks the emission of the line » = 2p, - 2p,. 
Turning now to the case of silicon in the sun, we 
find that the same t can be applied. The 
nee ae the sun is almost a maximum at 14102 
and A8 ; at A2500, the emissivity is about 0-57 
of the maximtm. When silicon atoms are tra- 
versed by & radiation fleld of this type, we shall find 
that transitions co nding to the emission. of 
18,~1P,, 1S,— P, of silicon will be very frequent, 
while the transitions !P,,4,—*P,,, will be too 
small. The proportion between the fundamental 3P 
and metastable 1D, 49, levels wil be maintained by 
the prohibited transitions 3P, - 14S, ?3P,,—-!D,. Also , 
it follows that if the transitions from the excited 
1P,, *P,-state to the 45,-state are as numerous as in 
the case of calcium, then silicon, being much lighter 
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than calcium, would be thrown out into the corona in 
the metastable state 15y Hence the coronal spectrum 
would show the prohibited transition. 

If these hypo ing the presence of silicon 
be correct, we should expect the following deductions 
to be verified: ' 

(1) The Fraunhofer spectrum of the sun should 
show the line co n to *P, 18, à= 6527-05 





(Rowland Scale). 'a table shows a line at 
6526-89, mtensity zero. The agreament is not 
satisfactory. 

(2) The coronal spectrum should also show this line. 


There is a line of approximately this wave- in 
Father Cortie's table of coronal lmes ; the wave-length 
is as 10528-0. 

3) The silicon lines 44108 and. 13905-67 should be 
high chromospheric lines. This 1s not quite confirmed ; 
in Mitchell’s tables they are stated to reach only 
heighta of 500 km. and 800 kin. This may be due to 
paucity of transitions from the1P,-state to the 15,-stete. 

Exorted silicon atoms may or may not dn the 


19,-#tate) form & constituent of the corona. But the 
above ta will apply to other suitable elementa. 
I have chosen ailioon for tion because we know 


all about its spectrum. The same cannot be said of 
carbon, ni and oxygen, to which similar age 
menta can be applied, because in these cases the differ- 
ences in value 
roughly known. To take carbon; this has an ion- 
isation potential of about 11-3 volta; the spectrum is 
in all respects similar to silicon. The fundamental 
3P -*P Imes are at 41656-1658, but the metastable 
18, - XP,-lineis probably the line 42478. Henoe it can 
be stated that metastable carbon atoms, being very 
light, would be thrown into the corona, and there give 
rise to prohibited transitions 3P,- 15, 3P,,- 1D,. 
The electrical field in the corona would. increase the 
number of transitions. The frequencies of such lmes 
are of the same order as the frequencies of the more 
intense coronal lines, but whether they abso- 
lutely will d tod Det upon the exact determination of 
the value of 

Similarly, prohibited transitions between the funda- 
mental levels of N and O, P and 8, Pt and S+, may 
account for some of the coronal lines. The present 
A SADE a “knowledge of the metastable states of 

ese elementa is so meagre, and the wave- of 
the coronium lines are so roughly known, that I have 
not yet trigd to institute any search for their origin 
amongst these states. MaaumxwAp SAHA. 


Mammoths and Man in the Transvaal. 
Pror. eee in the lement to NATURE 
of Dec. 10, 1027, bh. Ee Mara othe eui Misi p Qe 
Transvaal,” followed d by Dr. R. Broom’s letter in the 
jasue of Mar. 8, 1928, under the same title, renders 
- desirable the immediate description of two elephant 
teeth kindly sent to me by Curator Wilman, of the 
MoGregor Museum at Kimberley, South Africa, in 
1928 and 1927. 

The first (represented in Fig. 1) I name Archi- 
diskodon eubplanajrons it is a low-crowned, broad- 
plated, hea y cemented tooth, apparently a third 
Inferior molar of the right aide (McGregor Soren. 3920). 





The specrfic name subp refers to the fact that 
the crown t—from 2 to 24 inches—is about equal 
to that of the low-crowned of Elephas plansfrons 


Falooner of the Siwalik , India; in gome of 
Falooner's Upper Siwalik specimens the crown rises 
from 8j to 4$ inches. The present specimen acoord- 
y is believed to be of Upper Pliocene 
the second type (Fig. 2) the anterior half of a 
third superior molar, probably of Pleistocene age, we 
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observe a far more stage, with lofty ridge- 
plates, the sixth a a height off indie, equa 
To that of oartain spootmens of Arahidtshodon merid 





Fig. 1.— third molar of Archubistodon 
Roy, the T: (t) Phoosne, Sydney on Veal Vaal River 


inferior 
: South Alios, anedixth MoG: Mus. 
diggings, Gouin Alioa, one-sixth e m d we 


alis in which the ri plates equal or exceed 5 inches. 
This relatively -crowned type (MoGregor Mus., 
8682) I name Arohidtskodon brooms, in honour of 





Mus im} 3682 Tyee 





Fre. 2— 
), eas 
Tisto 


Dr. EE ear M cie 
in MS, and m that one of 
these molars should Mr. W. Millett, 


who bored Coeur aca subplantfrons at a depth 
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of from 50 to 60 feet in the Vaal River diggings near 
Sydney-on-Vaal. 

Neither of these new types is as progressive or as 
elevated in crown structure as the types of Archi- 
diskodon transvaalensis Dart, 1027, or A. eg ake 
Dart, 1027, in which the posterior portion of the 
orown of the third rior molgr in A. transvaaleneis 
attains a height of 247 mm., or 9} inches, far exceeding 
the height recorded even for the correspon molar 
of A. meridionalis ; it alBo exceeds the height of the 
American ies A. oolumbi (7 inches), ut is far 
below the t of the very tell ridge-plates of 
A. imperator (101 inches). Consequently we attribute 
a relatively recent Upper Pleistocene age to A. 
transvaalensis. 





TuE AFRIOAN CHNTBE. 


Apart from this evidence of at least three progres- 
ive in the evolution of Archidiskodon, & genus 
hitherto known only in the northern here, is 
the increasing proof of the existance in so and 
central Africa of many different kinds of probo- 
acideans,! which will shortly be reviewed by Mr. 
Arthur T. Hopwood, of the British Museum (Natural 
istis Pending this thoro examination of 

original materials, T am inclined to summar- 
186 m us previous discoveries, igoluding the present 
descriptions, as follows : 


ORIGINAL DmecnirTrIOM. 


Loxodonta griqua ton, 1922, 
Elophas (Loxodon) subu Soott, 1907, 
Bipharm sulu, referred by Hopwood, 


Elephas aff. meridionaks Nosti, 1825, referred by 
Kaiso bone beds, near Lake Albert 
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attention to an agency which m id pe an "priae 
and may prove to play the p X rade 
prod variations among plante and 

Tue buen demonstrated for two forms of anunal 
and plant life the antecedente of which have been 
known for many generations, namely, the fruit fly 
(Muller, Sotence, 66, 84; 1927) and the tobacco plar 
i and Olson, Proc. ai. Acad. Soi., 14, 86; 

928), that treatment with X-rays produces new and 
permanent varieties which far exceed those which 
occur normally, both in number and in of 
departure from the parent. Thus, when a bud of 
the tobacco plant was X-rayed, eighty per cent. 
of the resulting seeds which inated were decided 
varianta, and the extent of variation in this one 
planting was than had been observed in a 
study of the normal plant lasting over a quarter of 
a oentury. Some of thee variante were not fertile, 
but many were, and in particular one giant form 
seems more fertile and more vigorous than the normal 
plant. Equally striking resulta were obtained with 
the fruit fly. 

In Nature, all living things are exposed thro 
the whole of their existence to gamma rays of low 
intensity which are due to widely distributed radio- 
active substances. It therefore oocurred to us at the 
time the experimenta with the tobacco plant were 
begun, to inquire what part this feeble gamma radiation 

Paasent REYARENOE. 
. =Archidiskodon griqua. 
. =Ledodonta (Pilgremia) anisqua sulu. 
antiqua recki. 

. — ArcMdiskodon meridionalis. 


920, Kano bone beds, near Lake 


. = Loxodonta 
Elephas antiquus Reoki Dietrich, 1916, type, Oldowa , British East Africa = Lozodonta igre 
opwood, 1926, from 


Ane” wangpadienei Dart, 1937, type, lower Vaal River ‘gravel 


id ind 
Archidiekodcn broom a nov., s lower wpe 


eee | ) sp. Felix, referred by - 


The absence up to the present time of the distinotive 


loxenge-shaped grin tooth which distmgushes 
the existing African elephant as the genus Loxodonta, 
is a striking circumstance. All the above new types 


are eem to the broad-plated and broad-crowned 

odon or to the narrow-crowned type of tooth 
eg muoh more numerous ridge-plates for whioh I 

roposed (1924) the generic name typified 

y Hlephas falooneri Busk from Malta, also by Æ. 
antiquus Reoki Dietrich, from Oldoway, northern 
British East Africa; numerous ies of small 
elephants with era of this type 
described, extending northwards throughout Africa 
into the islands of the Mediterranean, none of which 
presente the true Loxodonta molar. 

Hxwnvy FARTELD OSBORN. 
The American Museum of Natural History, 
New York, Mar. 21. 





Natural Reactivity and the Origin of Species. 


Danwzn's theory of the origin of species presupposes 
the ocourrence of occasional varianta from the parent 
stock, of which some are preserved and fostered by 
natural selection. The cause of this natural variation 
has been sought in various quarters; and indeed it 
is to be presumed that it is due not to one cause, but 
to many. It is our purpose in this note to direct 
m A. T. Hopwood, On some Lake 


Mammalian Remains from 
ee en Ne Jour, Geol See, London, vol 83, pt. 8, pp. 442- 
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vel terrace . 


. = ArchMdsskodon transvaalensis. 


viele 1927, type, lower Vaal River gravel terrace = A rehidiskodon 
Vaal River gravel terrace = Arohidiskodon peii rs ona 


. = Arosdiskodon brooms. 
» 1909, Waldeck's 


. = Mastodon ipiasoneahates) sp. 


p play in causing n&turall variations. 
This question has also been by RS but his 


nn e ee The tobacco 
te, however lanned as to permit 
t oom n with m notes radiation. 

i is true the relative effect of rays of different 
froquenioy upon the productién of varianfs has not 
telly ascertained. However, since the 
pm oan only be affective when they are absorbed, 
and thus produce ionisation, it seems safe to assume 
that the various rays will produce biological effects 

in proportion to the ionisation which they cause. 
one oubio centimetre of air, natural radiation 
pooo per second about six ee while the 
-Tays used in the tobacco roduced 
2-8x 10%. This ratio “of about Bx 10" not be 
materially changed when we consider the ionisation 


in li tissue. The exposure to X-rays lasted about 
ten minutes and resulted in eighty cent. of 
variante. We may substitute these in an 


upon the law of probabilities, 
Here N, is the original 
N is the number 
remaining unaffected at the end of the time £ and 
I is the intensity of the radiation in terms of ionising 
power. We thus obtain k, the constent of the 
process. From this equation we that the 
same plante to natural radioactivity for one 
year would produce two variants per thousand. 
In this calculation we have considered only the 
surviving plante, no account being ‘taken of the 


22 


equation based "xu P 
namely, log(N/N,) = lit. 
number of germ cells 
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occasional lethal effect of the ra Lf the cells which 
have been killed are to be ed merely as one 


the experiments with the intense X-rays 


This would be likely to increase relatively the number 
of cells destroyed, a view for which there seems to be 
some i tal evidence (for example, the work 
of Wood, quoted by Crowther, Naron», 118, 86; 
1926). Any allowance made for this effect would 
increase the calculated number of variante produced 
by natural radiation. - 

We may, therefore, oonclude that the number of 
varianta caused per year in the tobaooo plant b 
natural radiation is greater than two neal 
ead ames Saeed stud E f this plant 

in a pro y o p 
is eatinatai M. Iyi P pebwesn. two and four per 
thousand. It seems, therefore, not altogether extrava- 
gant to assume that such variations as actually oocur 
im Nature are due largely to the radioactivity of the 
environment. It becomes an extremely interesting 
task to ascertain whether, in those places where an 
exceptional accumulation of radioactive material 
ocoura, any unusual variability of fauna end flora is 
to be observed.” Axat R. Orson. 
- QGuasger N. Laws. 
Department of Chemistry, 
University of California, Berkeley, California. 





What becomes of Stellar Radiation ? 


Ox thé occasion of Dr. Jeans’s magnificent lecture 
(Narunn, Mar. 24, PP- 468-470) Bm Oliver Lodge 
(ibid., p. 462) aaked: ' What becomes of the radiation 
which the stars are continually pouring into space ? 
... No one has yet been able to hazard even a 
plausible guess as to where it goes or is destined to 

in & possible finite space.” Formerly we should 

ve bean obliged to assume that it vanished into 
infinite space.: Einstein’s theory of relativity has, 
however, entirely changed this point of view, and 
to-day space must be regarded as Tf a straight 
line starts from a star it does not go straight to 
infinity, but returns to the origi source, I beg 
to oopjeqiue OF Forgent Ma e radiation from & 
star may behave like the + line and be brought 
back to ita origin again, after having travelled around 
the universe. . 

Aocordiag to Dr. Jeans, light would require for 
this return 100,000 million (107) years. As the 
stars are much older, some 10 years (Jeans), a great 

of their radiation might have been brought 
poe them, or to other stars in its way, which 
will in provide other stars with their energy, Bo 
that the en which they have lost would be partly 
renewed in way. The stars might be regarded 
as a kind of perpetuum mobile—to some degree, like 
a millon the river. Thus the lives of the stars would 
be rolonged. BonusnLAv BRAUNSNB. 


ohemian Academy, Prague, 
Mar. 27. 





Ir is, I think, erally recognised that light can 
teod found aad tonad an Einstein universe in the 
way described by Prof. Brauner. Alternative uni- 
verses have of course been imagmed in which this 
cannot happen; that of de Sitter, for example, 
expands sq rapidly that light oen never gẹ} back to 

Tf light round and round, & certain fraction 
must inevitably re-enter the stars, but the faintness 
of the night aky seams to show that the fraction must 
be very small; if it were nearly unity we should see 
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a star in direction in space, and the sky would 
be a uniform blaze of light. The sun ies about 
& hundred-thousandth of the half-sky, so that 
if even one part in 100,000 of their light fell back 
into the stars, the night would be half as bright as 
the day. Or, if the radiation were transfo into 
heat on ita journey, the heat received from the night 


sky would equal to that reoeived from the sun. 
The actual fraction, then, must be minute. 
Personally, I do not feel the di ea of Bir 


Oliver and Prof. Brauner as to the ulizmate 
fate of stellar radiation. Hubble estimates the average 
density of matter in to be 1-5 x 10-931, so that 
the total annihilation of all the matter in the universe 
would produce an energy-density of 1-85 x 107! ergs 
per o.c., which would only raise the temperature of 

from 0° abs. to 11:5? abe. The total annihilation 
of all matter outside the solar system would only 
raise the temperature of the earth’s surface by 0-00018 
of a degree centigrade, so that the radiation of ten 
thousand dead unrversea may be eternally wandering 
round space without our suspecting it. Space is BO 


vast by ison with the matter it contains, that 
i ing the ultimate fate of radiation seems rather 
like di ing the ultimate fate of a few lumps of 


bia drop into the Atlantic. 

t is particularly -hard to see how stray stellar 

radiation could create new matter. The arestion of 

& single electron and proton, or of & hydrogen atom, 
i & quantum of energy 0-0015 . Quanta 

ot this en do no pe 


perature of asd of 500,000; 500,000 dogrece i is 


& ed. Then, and not until then, there begins 
a apee transformation of energy between 
e BbatiBtics 


y 

; 1025; and Zois. f. 
phys. . 120, 60; 1926) and Jordan misek J. 

hys., 44, 711; 1927), but in view of the foregoing 
figures the interest would seam to be emio 
rather than astronomical. A simple calculation shows 
that if the present universe were left to itself long 
enough for its total to distribute itself in 
thermodynamical equilibrium between atoms and 
radiation, the expectation of the total number of 
non- ent atoms in the final steady state would 
be of the order of e *'/RT, or ]0-42,090,060,999. The 
reciprocal of this, raised to a power to the total 
number of- non-permanent atoms m the present 
universe, may be interpreted as the odds (relative 
to our present knowledge) in favour of the universe 
being & special creation and not a mere fortuitous 
concourse of atoms and radiation. 

Apart from all calculation, the widely desired 
cyclic universe in which just as much matter i8 
created as destroyed, would seam to be & universe 
already dead. Ita entropy must be a maximum, 
otherwise the system could and would increase ite 
entropy by irreversibly disturbing the balance between 
creation and destruction of matter. With universes, 
as with humanity, the only possible life is een 
to the grave. J. H. JEANS. 





The Branchial Gland.of the Cephalopoda : 
& Possible Endocrine Organ. 
UP to the peut day, no definite endocrine 
have been vered in any invertebrates, th 
gome evidence of adrenalin production in anneli 
has bomi Gbtained by Gaukell ts and of aur fobhrnal 
secretion of the- testis in turbellariang by Vandel,’ 4 
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and in oligochste by Harms. The of this 
inten ia te direct attention to tha probable aniserine 
significance of the branchial gland of the cephalopod 
molluscs, - 

The branchial gland is found in all the dibranchiate 
Cephalopoda, lying beneath the gill on each side and 
clearly visible from the mantle cavity. ' It is stated 
by -Huxley and Pelseneer* to be absent in Spirula, 
but in a specimen of that rare mollusc which I 
examined thro the kindness of Mr. G. C. Robson 
at the British Museum, it a well develo " 
The ' gland’ has a rich bl supply which has 
Studied in detail by Joubin.” A capillary network 
can be demongtrated by injection. No lumen or 
duct existe, the organ consisting of cells in a connect- 
ive tissue meshwork and of syncitial tissue aga 
derived from the degeneration of such cells. e 





histology was chiefly investigated in Sepia, but is 
i similar in Octopus. Sections of material 
fixed in Bouin and stained by the lene blue and 


eosin method advocated by Lim * w irregular 
polygonal cells with large vesicular nuclei. Most of 
Be ee phere oytoplasin ia Allal wiii afine. bamphil 
suffusion or granulation. In some oella, frequently 
found in groups, one or more vacuoles containing 
mu gree nepal bodies are found ; such bodies may 
algo fo in the intercellular- and it is 
hard to avoid the conclusion that they have been 
ed from the cells. "n . 
gland-can be extirpa in Octopus vulgaris 
unilaterally, through a alit in the mantle. In one 
suoh individual which survived 62 days, very marked 


hypertrophy of the remaning i was noticed. 
hemocyanin content o lood of this speci- 
men, determined by the refractometric method of 
liariello,’ was identical with that of ita control. 
e Cephalopoda are in many respects of the same 
e of organisation as the lower vertebrates, and 
1b is among them that we should Tanat probably ud 
endocrine organs if they exist in vertebrates. Such 
histological evidence as is presented above suggesta 
that some substance is produced by the branchial 
gland and liberated into intercellilar spaces where 
it might be taken up by the blood stream. The 


branchial heart Appana, another organ of unknown 
function in the Cephalo may also be worthy of 
investigation along lines. 


ges investigations of the branchial gland were made 
at Naplee, October 1925-May 1926, while holding an 
International Research Fellowship of the eller 
Foundation and occupying the ridge table at 
the Stagione Zoologica. y best thanks are due 
to Prof. R. Dm and his for EA help and 
encouragement during my stay in Italy; to 
Prof. Quagliariello for demonstreting to me the use 
of the refractometer in the physiological laboratory 
of the University of Naples. opportunity occurs 


of continuing the work, a d 
published. G. EVELYN Huranmiwson. 





Investigation of a Mercury-Thalitum Molecule. 


Evinmyon haa been obtained which seams to prove 
the existence of mercury-thallium molecules when the 
vapours of the two substances are mixed. The 
arro the result of two quite different methods 
o 


i: ntersuchungen Uber die innere Secretion der 
RUE, Veri Mi Change, tod, 82; 1008 

1 Arch, Zeol Bap. Gem (S), 3; 1885, 0 

x .M.S. 63 9. 
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In the first method, two evacuated pyrex U-tubes 
were prepared, one of which contained a small amount 
of thallium in one branch, and a small amount of 
mercury m the other. The second U-tube contained 
only a small amount of thallium in one branch, the 
other branch being empty. The tubes were placed 
together in a vertical furnace with their ends down, 
and were heated to 600° C. The amount of mercury 
was so small that it was entirely volatilised at this 
temperature, while only a small part of the thallium 
was vaporised. The ends which had not contained 
the thallium were then cooled simultaneously for 
thirty seconds by means of an air blast, and the tubea 
were removed from the furnace. The ends which had 
car at Anca i EAN door Did ca 
More thallium was found in the which had con- 
tained than in the end which had been empty. 
waa repeated onoe, giving the same 
result. While it mue. be possible to explain this 

of lack of temperature equi- 
librium or of a mechanical entrainment of the thallium 
molecules in the mercury vapour, neither seams at all 
likely under the conditions of the experiment. The 
more probable explanation is that meroury-thallium 
molecules were formed, and that these molecules were 
more volatile than thallium. 

A more convincing proof of the existence of such 
molecules resulted from the study of the absorption 
spectra of mixtures of thallium vapour and mercury 
vapour. The region investiga extended from 
about 2200 A. to about 7000 A. The vapours were 
studied at tem ranging from ° C. to 
1100? C. A number of bands have been photographed 
in the ultra-violet and one in the In no case 
has the resolving power been cient to show the 
fine structure. : ee Mg 
in the spectra of pure mercury or of pure thallium, 
henoe it seams that their origin must b. a meroury- 
thallium molecule. Most of the bands are sharp on 
ie Side of ary wave-] i and shaded toward 

e longer swave-lengths. i ising temperature 
moet of the bands broaden fure on the long wave- 
length side than on the short. The resulta confirm 
an early experiment on the ultra-violet od 
spectra of mixtures of mercury vapour and um 
vapour (Wood and Guthrie, Astrophysical Journal, 29, 
zi 1909) - : 

The blem was undertaken at the suggestion of 
Prof. R. W. Wood, and the work carried out under 
his direction and with his assistance. . 

R. K.. Warne. 





' The Johns Hopkins University, 
Mar. 12. : 





Prof. A. Abetti and the 1874 Transit of Venus. 


AS & lementary note to the obituary notice in 
Natura of April 14 of my old friend, Prof. Antonio 
Abetti, of the Aroetri Observatory, Florence, may I 
direct attention to & remarkable observation of his 
made in India at the transit of. Venus in 1874 ? This 
ee ee Saner Te 


figured in Mem. Soo. Spett. Ital., and which he 
described to me on one of my visita to Aroetri, was 
considered most remarkable at the time and, by some, 
was scarcely credited. Venus, however, remained 
visible through the slit for four minutes, while the 
chromosphere appeared with ita usual brightness 
interrupted only by the dark body of the planet. A 
similar observation in the case of a transit of Mercury 
Mui ee LC d ee ee 


Pann, 
Bt. Albans, April 18. 
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An Inexpensive Solar Telescope and Spectrohelioscope. 
By Prof. Gzorau E. Harz, For. Mem. R.S., Mount Wilson Observatory, Pasadena, California. 


I? previous numbers of NATURS I have described 

some of the new possibilities in solar researoh 
afforded by the spectrohelioscope.! Since their 
publication I have developed a owlostat telescope 
and spectrohelioscope which can be built at such 
small cost that I trust it may come into general 
use. At least eight trohelioscopes will soon 
be systematically employed at solar observatories 
distributed around the world, thus permitting the 
sun’s gtmosphere to be observed frequently 
throughout the astronomical day. It is hoped 
that under this scrutiny few important eruptions 
will be missed, and t their connexion with 
&urore, magnetio storms, and other terrestrial 
phenomena such as radio transmission can thus be 
more certainly determined. 

In the well-known method of Lockyer and 
Janssen, the form as well as the spectrum of & 
prominence can be seen at the sun’s limb. Suppose 
the narrow slit of a spectroscope to be t to 
an image of the sun, across the base of a prominence. 
The bright lines of hydrogen and helium will then 
be seen against the of the aky, which is 
due to scattered ight, weakened by the dis- 
persion. Consider only the red Perii line Hu, 
which-is nearly monochromatio if the prominence 
is free from irregular motions in the line of sight. 
The form of this line then corresponds to that of 
the ight narrow slit. When the alit is widened 
the brightness of the prominence remains un- 

, while that of the sky spectrum increases. 
If the prominence is of a brightness, and 
not too high, the slit can be opened sufficiently to 
show ita entire form gini the baakgro of 
the sky spectrum. If, however, the aky were as 
bright as the sun’s diso, the prominence, except in 
rare cases, would be rendered invisible by ita 
overpowering brilliancy. 

Prof. Charles A. Young, one of the ablest and 
most experienced of solar observers, stated the 
oase as follows in his well-known book, “ The 
Sun": “In a few instances the gaseous eruptions 
in the neighbourhood of & spot are so powerful 
and brilliant that with the pe their 
forms can be made out on the background of the 
solar surface in the same way that the prominenoea 
are seen at the edge of the sun. In fact, there is 
probably no difference at all in the phenomena, 
except that only promimences of most unusual 
brightness oan thus be detected on the solar 

ace.” Secchi also remarked in “ Le Soleil," 
after describing the use of the trosoope for the 
Observation of the ra of objects on the sun’s 
diso: ''Ce qui serait à déeirer maintenant pour 
faciliter encore davan ces recherches, c'est 
la découverte d’un milieu aitement mono- 
chromatique pour les raies de l'hydrogéne. On 
verrait alors l'image de oes flammes rouges comme 


1 “Some New Possibilities in Bolar " NATUR, July 3, 
1028; '" The Welds of Force in the Atmosphere of the Bun," NATURE, 
May 14, 1087. 
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on voit celles des taches." The spectroheliogcope 
has some important advantages over such a4 
medium, even rf it were attainable, because of the 
ease of changing the wave-length of the trans- 
mitted hght, thus rendering visible rapidly moving 
flooculi, and at the same time indicating their 
velocity in the line of sight. 

Prominenoes observed in projection against the 


sun’s diso (flooouli) usually ap dark, because 
their ae arie Mad eool absorbs the light of 
the hotter photosphere. Bright flooouli also ocour, 


due to hotter hydrogen, usually found at lower 
levels. When these flocculi are intensely bright 
their forms can be made out roughly against the 
diso with & troscope by widening the alit, as 
noted by er, Seochi, and Young in 1869-70. 
Extremely dark flooouli may also be seen im- 
perfectly in the same way; but these are exoep- 
tional cases. Most of the flocouli, bright or dul 
disap when the slit is widened sufficiently to 
include their forms. The weakening and dis- 
appearance of most of the lines of the solar 
spectrum, observed when the purity is decreased 
by widening the slit of a spectroscope, illustrates 
this effect. The spectrohelioscope retains the 
strong contrast given by a narrow alit, and thus 
renders visible the flocculi, both faint and intense, 
against the brilliant disc. It also shows the 
prominences at the limb with greater contrast 
than is obtainable with a wide slit. Moreover, as 
a narrow slit prevents the overleuning of images 
observed in white light with a wide slit, the 
spectrohelioscope renders visible the struoture of 
sunspots, which can be sharply seen with light 
from any part of the solar spectrum away from 
the dark lines. 

The troheliogcope consists of & troscope 
of sonaierabls i ion, provided with a slit in 
the focal plane of the spectrum, which permite 
oniy the Wight of the line in ‘nas: ta recolo 
observer’s eye. If the first alit, on which the solar 
image is focused, is moved in the plane of dis- 
dete the spectrum will move a corresponding 

i ce. To remain on the line, the second alit 
must be displaced accordingly. The first and 
second slits are therefore carried at the opposite 
ends of a very light metallic bar, mounted on a 
bearing half-way between them. This bar is 
oscillated rapidly by a small electric motor, 
through an amplitude (usually about a quarter of 
an inch) which is limited by the brightness of the 
spectrum. The observer, looking through the 
oscillating second alit, which remains exactly om 
the Ha line, sees by persistence of vision a hydrogen 
image of wy prem of the sun. This may include 
& part of the limb, where a prominenoe appeazt 
bright inst the sky, and at the same time & 
part of the disc, upon which a portion of the same 
prominence may extend as a dark flocoulus. 

High velocities in the line of sight produce 
distortions of the Ha line, towards the violet when 
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the gas is approaching, toward the red when it is 
receding. To see a mass of hydrogen receding at 
a velocity of say sixty kilometres a second the 
second slit must be get, not on the normal position 
of the Ha line, but at a position completely outaide 
of it toward the red. A simple ‘ EAT ET ' is 
emplo for this purpose. A ug aro 
ido the igdemant of the line from the 
zero position, es the radial | eelociby of 
the portion of the foot under observation. 

As in the case of the speotroheliograph, a mono- 
chromatic image can be produced either by 
motion of narrow slita with respect to the solar 

or by motion of the solar image with respect 
coke slits. The chief difference between the two 
ee lies in the fact that 
the spectroheliograph. builds up 
ite image redui. slit-width by 
elit-width, by a slow motion of 
the alita or of the solar i with 
to the photographio plate, 
while the spectrohelioscope must 
reveal a considerable ares of the 
at once to the eye, which 
obviously could not see the forms 
of the flocouli through slowly 
moving slits a few thousandths 
of an inch wide.  Henoe the 
rapid motion of the slita or of 
the solar image required for the 
spectrohelioscope 

I have tried successfully three 
systems of moving alite, as followers 
(1) An oscillating bar 

single alite at Jed end. 


(2) An oecillating bar YE 
three or more slits at eao 
end. By in i the 


number of slite the rate 

- of oscillation necessary to 
avoid flicker may be re- 
duced, with oo mdi 
reduction in any eifeots 
vibration. 

(3) A rotating diso carrying fifty radial alita. 

Three means of producing rapid motion of the 
solar image with respect to fixed slits have also 
been devised : 

(1) An oscillatmg plane mirror, so mounted in 
conjunction with a second plane mirror that 
the second slit can be viewed in another 
part of the same mirror m. This was 
suggested by Dr. Sinclair : 

(2) A rire priam of glass, mounted before each 
of the slits, rotating uniformly about an 
axis, parallel to them. The portion of the 
solar image under observation reaches the 
first slit through one prism, while the 
resulting fixed monochromatic i is seen 
in an eye-piece focused through the other 

. prism on the second slit. This device is due 
to Dr. J. A. Andérson. 

(3) An oscillating righ e priam, mounted with 
ita edge parallel to its and ita hypothe- 
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sunlight slow- 
the solar This ls ier gig She simple lans (en 
tea ita On ao eE di t30 pe 18 fegt away, within 
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nuse surface normal to their plane. In 
this arrangement, previousl in some- 
what different. form on the helio- 


graphs of our 60-foot and 100-foot tower 
teleacopes, the solar image moves at twice 
the speed of the prism. 

All three of these devices are here suppoged to 
ient er uda uec the apparent 
motion of the solar image, as observed through the 
second slit, is opposite in direction to the actual 
motina of the volts nace aoran the first elit: In 
this case, when looking at the second alit through 
an extension of the oscillating or rotating optical 
system which causes the motion of the solar 
image, the effect of this motion is exactly com- 


centre), adjustable b 


pensated and the monochromatio image appears 
at rest. The same devices can be adapted for use 


with spectroscopes of other types. 


Tas KOLAR TELESCOPA. 


The small solar telescope, temporarily mounted 
in conjunction with a hocel] apcotroheliosco 

is shown jn Fig. 1. A wooden tripod serves for 
support, but in a ent arrangement the 
coe t, second mirror, and lens should be 
mounted on a solid pier of brick or concrete. 

The ooloetat, with plane mirror öf inchee in 
diameter, is driven by an ordinary two-dollar 
clock movement. With the low powers employed 
the intermittent motion is not perceptible. The 
second mirror, 4j inches in diameter, receives the 


"parallel beam of sunlight from the oolostat and 


reflects it due north to a 4-inch single lens, of 18 
feet fooal length. This forms a solar i 2 inches 
in diameter on the first slit of the spectrohelio- 
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scope. A crossed lens is here em loyed, but & 
plano-convex lens (or, with a modified aie 
ment, & concave mirror) would serve well. 
account of the small angular aperture and the use 
of monochromatic light, an achromatic lens is 
unnecessary. By means of cords or rods leading 
to the position of the observer (not shown here in 
the case of the second mirror), any portion of the 
solar image can be brought upon the slit by tipping 
the second mirror, RR ooused by sliding the 
The 4-inch lens is sufficient ie & 13-foot spectro- 
helioscope with a 4-inch (ruled surface 
dud 24 inches x 3 inches). hy & Aid grating 
riams are employed, a lons oF inch aperture 
the same focal length (18 feet) will serve 
mM well. 


Tun EE aC ER 


Last August I completed and tested a simple 
speotrohelioecope of 3 1nohes aperture and 13 feet 





ed for use with this solar 
grating was an essential part 


focal length, d 
telescope. A 4-ino 


of ite optical equipment, but unfortunately such 
gratings are. not easily obtained, and all in: 


efforts to secure satisfacto reflooting 
replicas have proved futile. "Moreover engi 
and mass of the oscillating alit-bar (7 inches 
between centres in the chosen design) rendered it 
difficult to push the vibration rate to & point 
sufficiently high to eliminate flicker without j 
the instrument. Excellent images of-the flocc 
were obtained with this speotrohelioscope, but the 
&bove considerations, and my desire to decrease 
the oost of construction, made further study of 
' the problem advisable. A few weeks later um 
Anderson and Dr. Sinclair Smith 
ious devices already mentioned I dor 

mined to make a comparative test of & OVES of 
designs, in the hope of reaching & simple and 
inexpensive solution. 

Several of these ER ar have proved satisfactory, 
including one in which the monochromatic image 


No. 3052, Vor. 121] 


NATURE 





[APRIL 28, 1928 


is produced with the aid of a revolving glass disc, 
cut in the milling machine, on a surface of silver 
or of “‘ Duco” t, with radial alita ; as 
well aa one em oying the revolving prism device 
of Anderson, hi can be adapted to any suitable 
Epo pe n of sufficient dispersion provided with 

ed first and second slits. These instruments 
will be described in detail elsewhere; my object 
here is merely to mention briefly the simplest and 
least expensive helioscope that I have 
found to give excellent results. 

The oscillating slits are shown in Fig. 2, a general 
view of the spectroheliosoope temporarily set up 
in a garage. As their centres are only 34 inches 
apart they are mounted horizontally, so as to 

rmit direct observation through the second slit 

by the right eye without obstruction of the solar 
on the first slit by the observer’s head. 
The bar that carries them, like the slite themselves, 
is extremely light and stiff. An upward extension 
of this bar is pierced by a fibre- 
lined vertical groove, in which a 
steel pin, fixed eccentrically i 
the head of a horizontal shaft, 
serves as the driving device. A 
small electric motor, belted to a 
pulley on this shaft, causes the 
slits to make thirty or forty 
single oscillations per,second. The 
amplitude is about a quarter of 
an inch or less, and the motion 
is smooth and quiet. 
ight from any part of the 
2-inoh solar image given by the 
caalostat telescope through 
the first (right hand) slit and 
diverges until it meeta a 2-inch 
concave spherical: collimating 
mirror of 13 feet focal length, 
which returns & parallel beam to 
the system (not visible), 
consisting either of & plane grat- 
ing, ruled with about 15,000 
linee to the inch, or a pair of 60° 
prisms of flint glass, through which the light passes 
twice. The plane of ion is VA bg the 
grating (or the mirror ind = is set 
at such an angle that the Ha region (o the brighteet 
first order , if the grating is used) is 
returned to the centre of a second concave bor. 
This is exactly like the collimating mirror, and is 
mounted with it on an adjustable port with 
screw for focusing. The centres of the mirrors 
are opposite the centres of the slits, and the second 
mirror is adjusted so as to cause the Ha line to 


coincide the second slit. This is viewed 
through & positive aropin from two 
to four diameters. e lm , & strip of 


plane parallel glass, is mounted behind the second 
slit on a short shaft, provided with a large milled 
head for easy rotation by the observer and a 
divided arc showing the EE in nn dm 
or the equivalent radial ee UNES portant 
adjunct is a screen to prevent the diffuse t of 
the collimating mirror from reaching the eye of 
the observer. 
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I have found by experiment that with alite 
0-004 inch wide, oscillating with an amplitude of 
^, inch, the bright and dark hydrogen flocouli can 
be well seen on the sun’s disc when the grating 
aperture is reduced to 1x2 inches? A 
grating naturally gives a brighter image, in which 
more detail oan be seen, but the above will serve 
for most classes of work. 

Suitable gratings, even of the smaller size just 
mentioned as a minimum, may not be obtainable. 
I have therefore tried a leas expensive ene. 
ment, which may be adopted by amateurs who 
wish to build their own instrument and are content 
(until & good grating or replica can be obtained) 
to see only the more conspiouous 
This is a pair of 60° prisms,’ which should be of 
very dense flint, and may be only just large 
enough to transmit a beam 1 inch in diameter, 
though a somewhat larger aperture is preferable. 
The dispersi flint prisms (here 





ion of two i 
equivalent to four) is leas than that of the first 
order of a (15,000) grating, and their performance 
is much inferior to that of a good grating; but 
with suitable alit-widths they will show the stronger 
bright and dark flooouli, as well as the proniinences 
at the limb. If, as I greatly hope, a satisfactory 
method of producing cheap reflecting ting 
replicas of exoellent definition can be found, these 
may ultimately become available in place of 
original gratings or prisms.* 

e ingenious rotating prism device of Dr. 
Anderson, which is used with fixed slits, is shown 
ee This is more expensive than the oecillat- 
ing slita, and seems to show no details of the 
flocouli not visible with them. However, the 
eleganoe of this method, and the complete freedom 
from vibration and flicker which it affords, make 
it an attractive alternative for oscillating slits. 
It can be readily attached to any Littrow spectro- 
Boope of suitable dispersion, but I have found this 
type of spectroscope much less satisfactory for the 
purposes of the spectrohelioscope than the two- 
mirror form illustrated, because of the impossibility 
of excluding from the eye the light due to the 
illumination of the collimating lens and grating by 
sunlight from the first slit. The reflected light 
can be excluded, by using a suitable lens for the 
collimator, but the remaining diffuse light, super- 
posed upon the Ha line, materially reduces the 
contrast of the flooouli, even when & red glass is 
placed over the eyepiece. 

The helicecope shown in the illustrations 
was built from various parts that ha to be 
available, and does not represent the design. 
Thus the ing that carries the alita, lme-shifter, 
and eyepiece 
in the finished instrument. The working drawings 
now in preparation will also show a more compact 

* This fa nearty the size of Hilger’s plane Klá, ruled with 


about 14,400 lines per inoh at the National P ona 
au erat on be ix of nigh 
me Massachusetts Institute of Technology, thro 
Jie iind of Dean Goodwin. í 
mamng means o Teflecting gratings 
ippa to De eller an. CBciroly da. proome method 
The latter can 


By eappne meses of peores Dog fen adhesin Gf the 
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be considerably reduced in size | this 
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port for the two concave mirrors, and various 
other improvements. These will soon be published 
in a series of articles, intended for those who wish 
to build and use their own instruments. 


Usa or THH SPEOTROHELIOSOOPE. 


I have indicated in previous papers some of 
the many possible applications of the tro- 
helioscope. Mr. Buss (NATuR2, May 28, 1927) 
and M. Deslandres (Natura, Oct. 8, d 
apparently think that a solar spectroscope wo 
ae equally well for such work, but as all the 


— 3 
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astronomers and physicists who have observed the 
sun with my instrument seam to with me 
as to ita usefulness, I am quite willing to leave 
uestion to the future. If one wishes to see 
the o teristic structure of most of the dark 
hydrogen flooculi, the slit-widths must be kept 
below one-hundredth of an E when M 

igh digpersion is employed. y remarked, 
ee at the limb are also shown in 
greater contrast by the helioecope than by 
the spectroscope with wide slit. As for the line 
distortions caused by the radial velocities of the 
hydrogen flocculi, which have been known since 
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the earliest days of solar troscopy, the ad- 
vantages of the spegtroheliosoo in quickl 
. interpreting them must be seen to be appreciated. 


The ii serves in somewhat the same way 
as the ‘ blink’ device of a Zeise stereocomparator, 
but instead of merely indicating, in a very striking 
way, any differences between two photograplis, it 
aor d & glanoe the connexion of & series of 
re. phenomena by linking them into a sequence. 
This is what Treed lo in my lest artile whan 
describing “a new effect of inflow,” by which I 
meant the motion of the maximum of intensity 
along & floooulus due to progressive differences in 
radial velocity, at once interpreted by the line- 


In M. Deslandrea’s remarkable theory of the sun, 
“tout se passe comme si le rayonnement oor- 
pusculaire de nos orages émane d'une couche 
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solaire profonde qui tourne comme un corps aolide ; 
et cette couche offre au moins 24 volcans per- 
manente, répartis uniformément autour de l'axe 
de rotation, et d’activité variable, qui rejettent au 
dehors la matière ionisóe ou radioactive des masses 
intérieures. Cette division réguliére est celle des 
corps à symétrie ciroulaire qui se refroidissent."' 
This theory involves so many considerations that 
it cannot be discussed in the space at my disposal. 
In any event, such & discussion would be pre- 


. Chree and 8 , after 
an exhaustive study of the international mag- 
netic data for twenty years, have been unable to 
confirm .* 


* “ Reourrerice Phenomena in Terrestrial Magnetism,” PAU, Trens., 
Series A, vol. 227, pp. 21-62. 





. The New Vision. 
By Prof. G. Eruror Surrs, F.R.8. 


(DUE recent researches of Minkowski, Brouwer, 

and Woollard have brought to light the 
remarkable fact that in man and his nearest allies 
such revolutionary changes have been effected, in 
every part of the visual system as to justify the 
statement that a new visual instrument has been 
evolved. Considering these facta from the point 
of view of function, we may speak of the emergence 
of a new vision, which differs profoundly from that 
enjoyed by all other living creatures. It may be of 
interest to disousa the nature and meaning of these 
changes, which are intimately rela to the 
evolution of intelligence and the attainment of what 
in colloquial a pea we know as insight, fore- 
sight, and the wider vision. 

A quarter of a century ago the term neopallium 
-was introduced to express & new conception of the 
nature of the essential evolutionary c that 
transformed the brain of a primitive réptile into 
that of a mammal, and conferred upon the latter 
enormously* enhanced ‘powers of ing from 


experience and modifying behaviour. Incidentally, 
the development of the new cortical area provided 
& means whereby vision for the first time secured 


Pi eiie in the cerebral oortex, which created 
opportunities for the confluence of visual with 
other kinds of perception. On the anatomical side 
it inaugurated a series of interesting structural 

ente which marked the transference to the 
Sese of functions which in all other verte- 
brate animals are carried on in the mid-brain and 
other lower centres. The new light recently 
thrown on this interesting process of transforma- 
tion reveals the fact that the transference of 
functions did not occur at one time, but in pro- 
greesive stages. Magnus showed experimentally 
that the optio-righting reflexes in were 
not acquired until binocular vision developed. 
Still later the development of the macula lutea in 
the retina (in monkeys and man) brought about the 


1 From the Bowman Lecture delrvered on April 20 to the Ophthal- 
mological Bookety of the United Kingdom. 
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further changes in the brain which I am attempting 
to define. 

In all vertebrates the nerve fibres 
from the retina cross (wholly or only m part in 
most mammals) to the other side of the brain, where 
they end in two masses of grey matter, the lateral 
geniculate body, which is part of the thalamus, and 


the. superior im ep rn body, which is of 
the mid pan e former connexion pin 
oerned with the awareness to vision, the phenomena 
of consciousness, and the latter (mid-brain}, with 
such unconscious functions as the reflex actions 
of the eye muscles and the general musculature of 
the whole body. Brouwer has shown that in a 
lowly mammal such as a rabbit the four quadrante 
of the retina have a topographical representation in 
the quadrigeminal body. ilson (of Cairo) has 
recently demonstrated that the oorrespondi 
quadrants in a lizard's brain control definite 
movements or -postures of the body—a kind of 
autonomous mechaniam for the analysis and 
functional expreesion of optio influences analogous 
to the analytic functions of the semicircular canals 
in connexion with equilibration. 

In mammals the lateral geniculate body, for the 
first time in the vertebrate series, emits a 
strand of fibres (optic radiation) to provide a path 
for visual impulses to the cerebral cortex. But the 
neopallium begins to assume some of the motor 
control, which hitherto has been a function of the 

igemi bodies. It is interesting to note 
d. according to Allen, this process is not com- 
pleted inthe rabbit. Ita cerebral cortex, accordi 
to him, controls the movements of the head, fore- 
limbs, and body, but the control of the hind-limbs is 
stillretained by the mid-brain. In most mammals, 
however, the tranaference of motor control to the 
‘cerebral cortex is oomplete. 

With the acquisition of binocular vision an 
mammals such as the cat or, better, monkeys) the 
fibres of the optio tracte become The 


A 


fibres from the lateral part of each retina no Jonger 
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cross to the other side of the brain, but become 
connected with the dame side, so aa to bring into 
connexion the terminations of the fibres comi 
from the medial side of one retina and the la 
side of the other, which ii binocular vision neceg- 
sarily act together so aa to merge in consciousness 
the two images of one object. 

But this ent of the optio tracta 
necessarily affecta the endings of these tracts in thé 
geniculate and quadrigeminal bodies. of & 
modification of the retinal localisation in the quad- 

igeminal body to adapt it to the new conditions, 
the cerebral oortex seems more fully to usurp its 
motor-controlling functions. With the loss of such 
functions the q igeminal body also loses most of 
the direct connexions with the optio tracts, and the 
cerebral cortex acquires a correspondingly enhanced 
control of the quadrigeminal body. 

In monkeys and man further profound changes 
ocour in the whole of the visual system. A definite 
macula lutea develope in the retina, and each of the 
percipient cells in the area of acute vision transmits 
ite impulse (indirectly) to a separate fibre: of the 
optio nerve. In the rest of the retina and in the 
retinas of other mammals groups of sensory oells 
(rods) transmit their impulses into one granule and 
ganglion cell, so that there are far more ipient 
elementa than nervefibree in the opticnerve. Hence, 
when the macula develops i monkeys and man, 
this small area adds a contribution to the optio 
nerve and tract that is out of all proportion to ita 
size. The maoular fibres form more & third of 
the optio nerve, and there is added to the geniculate 
body a new formation as a macular receptive 


mec : 

With the atrophy of the quadrigeminal fibres of 
the optio tract and the sudden increase of the 
geniadlate connexion in monkeys and man, praoti- 
cally the whole (more than ninety per cent.) of the 
optic fibres go to the lateral geniculate body. But 
with the enormous inorease of the latter the body 
loses much of ita autonomy. Its ventral nucleus, 
which in other vertebrates controlled the quadri- 
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geminal body, atrophies in the Primates. In its 
place the Sab. connexion is still farther 
strengthened. The genictlate body becomes more 
and more an intermediary between the retina and 
the neopallium, and almost the whole function of 
visual ption becomes concentrated in the 
cerebral cortex. t ; 

The development of macular vision confers upon 
man the ability to see the world and appreciate ita 
meaning in a way that no other living creature is 


able to do. His new vision depends upon powers 
of visual tion as distinctive as the use of 
articulate to give expression to what he 


gees and thinks. The late Dr. Henry Watt, of the 
University of Glasgow, expressed the opinion that 
“ Of the conditions which enriah tho sensory basis of 
the human mind and so provide the greater wealth 
of material by which it attains levela beyond those of 
the animal mind, probably the most important are 
the functions of the fovea (macula lutea), of aocom- 
modation, and of statio stereoscopy, and the develop- 
ment of & delicate skin and prehensile hands. 
these make in some way for & differentiation that is 
the first form of abstraction. The fovea refines and 
isti ishes positions and forms, while aocorimoda- 

the objects of attention and dissipates 
the rest; stereoscopy adds a new character to a group 
of forms that may persist for indefinite periods ‘of 
observation; delicate skin gives greater sensitivity 
to variations of pressure, and the prehensile hand 
implies a very refinement, in the positions and 
forms of the derived articular sense. In the hand 
this becomes a fine mobile tridimensional sense that, 
like the stereoscopic eye, can go round and through 
things, so almost isolating them from their surround- 
ings. At the same time the articular sense is the 
conscious correlate of action and of the individual’s 
share in his experiences.” - 

All these conditions that confer upon man the 
fuller vision to see and understand the world and 
interpret what is ee around him, can be 
shown to be the te direotly or indirectly of 
those profound structural revolutions whioh hive 
given man what is virtually a new instrument of 
sight and with it a new vision. 





News and Views. 


Me. G. H. Woss, acoompanied by Mr. C. B. 
Eielson, left Point Barrow, Alaska, on April 15, and 
flew across the Arotic Ocean to Spitsbergen, a distance 
of 2200 miles, in & little over twenty hours. The 
machine used was a Lockheed monoplane with a 
220 h.p. Wright Whirlwind engine. The start was 
difficult and a long snow runway on the frozen surface 
of a lagoon had to be made. For the first ftve hundred 
miles tHe weather was clear; then a hundred miles of 
cloud were passed through before the visibility again 
became good. In lat. 84? N. long. 75? W., dark clouds 
were seen to the north, described as possibly land 
clouds, but as this was near one of Peary’s tracks, on 
which he reported no land, Mr. Wilkins did not turn 
aside. Landing-placea on the paok-ioe which might 
have served in an emergency were sean, but no 
attempt was made to descend, since the ascent would 
have been a very dificult matter. A view of Grant 
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Land (Ellesmere Island) was obtained, and then the 
course was set for Spitsbergen. This course, it will be 
noted, did noj pass over the North Pole itself. Strong 
winds were experienced and there was much cloud to 
the south over Greenland, but one high peak of the 
land was seen. The temperature was then about 
~ 48° F. ` : 

Wirnr 200 miles of Spitsbergen, flying conditions 
became more trying. The open water and high 
temperature to the south were associated with great 
cloud mases, and even at 8000 ft. they could not be 
avoided. The difficulty was to locate King’s Bay, 
Spitsbergen, where it was hoped to land. The 
weather became worse and flying was difficult. 
Petrol was running short when a landing was made on 
fast ice near the-shore at the northern entrance to 
Ice Fjord. The reporta mention an island, but there is 
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no island off the plains of Dodmandsoren. The arrival 
was followed by four days of bad weether, during 
which the airmen lived in the cabin of their machine. 
At length, on April 21, the fifth day after landing, the 
conditions improved sufficiently for ‘the flight to be 
resumed. There were anly 20 gallons of petrol left 
and the start proved difficult. At a height of 3000 ft. 
the mast of the wireleas station at Green Harbour was 
seen and the station was reached shortly afterwards. 
Mr. Wilkins will leave for Europe aa soon as a vessel is 
available. The shipping season in Spitsbergen opens 
shortly. The flight scores a new track over the un- 
explored Beaufort Sea to the east of Amundsen’s track 
of 1926. No new land was seen, but it must be remem- 
bered that low islands, the only possible land in that 
sea, would be snow-covered and not easily distinguish- 
able at this season, even if the weather were clear. 
Meteorological obeervations were taken throughout the 
flight. The pilot is to be congratulated on the 
accuracy of his navigation, especially in view of the 
bad weather between Greenland and Spitabergen. 

. Tua following official records of earthquakes have 
been received from Kew Observatory: A violent 
earthquake was recorded at 19 hr. 27 min. 22 aeo. G.M. T. 
on April 18. The epicentre is estimated to be 1800 
miles away at & bearing of 115° from true north from 
Kew, which locates the disturbance in tho Balkan 
| States. The sige of the disturbance recorded is quite 
as big as that of the destructive earthquake which 
occurred in the same region on Saturday, April 14. 
A further disturbanoe of very much milder character, 
and estimated to be at the same place, was recorded 
later at 28 hr. 19 min. 21 seo. GM.T. Another-earth- 

was recorded on April 22 at 20 hr. 18 min. 
4l sec. G.M.T. The epicentre is estimated to have 
been 1470 mils away and probably in Bulgaria. 
The intensity of the disturbance was about one quarter 
of that produced by the two destructive earthquakes 
which recently occurred in that regian. 


Tr earthquakes felt in southern Bulgaria during 
tho latter half of April have been remarkable for their 
number as Well as their ifitensity. The first occurred 
on April 14. Ita epicentre was evidently close to 
Chirpan, which was almost entirely destroyed. The 
area of damage was of wide extent, for it includes 
Plovdiv (Philippopolis), nearly 80 miles to the west. 
Another violent earthquake oocurred op the evening 
of April 18, the centre having shifted to the neighbour- 
hood of Plovdiv, where more than five thousand 
houses were damaged and many persons lost their 
lives. Even at Sofia, more than 80 miles from 
Plovdiv, houses were injured. So far, the moet 
interesting features of the earthquakes are the 





westerly migration of the focus along a line parallel 


to the Balkan ranges, and the great size of the areas 
over which damage occurred in the principal earth- 
quakes, the latter feature pointing to & great depth 
of focus. The Athens correspondent of tha Times 
reports that the earthquake of April 22 wrecked 
Corinth, and that Kalamaki and Loutraki, near 
Corinth, have also been much damaged. It is esti- 
mated that 15,000 people are homeless. 
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ALTHOUGH the Society of Chemical Industry is 
this year holding its annual general meeting in 
New York, and is combining that function with 
interesting visits in Canada and the United States, 
distance is not yet so completely annihilated as to 
render ıt possible for all to take part who have a 
mind to do so. Numbers of members will therefore 
welcome arrangements enabling them to meet in 
Great Britain and discuss matters of common concern. 
The Society, in co-operation with ite London section, 
the Chemical Engineering Group, and the Institution 
of Chemical Engineers, has organised a conference 
to be held in London on May 11-15. On the first 
day the Chemical i Group wil hold & 
business meeting, followed by the annual dinner; 
Mr. F. H. Carr, president of the Society, will after- 
wards deliver an addreas entitled “Bome Chemical 
Engineering Aspects of the Fine Chemical Industry.” 
Rothamsted Experimental Station, Harpenden, is to 
be visited on the second day. On Monday morning 
Bir Arthur Duckham, the first president of the 
Institution of Chemical Engineers, will discuss “ The 
Fuel Industries and the Work of the Chemical 
Engineer,” and Prof. G. T. Morgan will deal with 
“The Chemical Study of Low-Temperature Tar,” 
the chairman being Sir Hugo Hirst ; in the afternoon 
Lord Desborough will preside, and Sir Alexander 
Houston wil speak on “ Water Purifloation," and 
Mr. J. H. Coste will give an aooount of “The 
Pollution of Tidal and Non-Tidal Streams." On the 
same evening there will be a dinner, preceded by a 
reception by Mr. and Mrs. F. EL Carr, and followed 
by dancing. The British Science Guild has been in- 
vited to participate in the final sessions of the Con- 
ference on May 15, when Sir Alfred Mond, the 
president of the Guild, will deliver an address entitled 
“ Boientiflo Research as applied to Industry,” and Sir 
John Russell will describe “The Part Played by 
British Workers in the Application of Fixed Nitrogen 
to the Soil.” The afternoon session, over-whioh Lord 
Bledisloe will preside, will be devoted to a oonsidera- 
tion of “ Developments in the Heavy Chamical In- 
dustry,” by Lieut.-Colonel Q. P. Pollitt. , 

Pror. J. H. BanmABTED has issued an account of 
the work accomplished by the Oriental Institute of 
the University of Chicago, of which he is director, 
during the eight years of ite existence. A 
of the report appears in the issue of, the Timas, 
April 12. It records an activity in the archwological 
field, especially in the later years, which reflects great 
credit on the organisation of the Institute. i 
the past two years an expedition to Asia Minor has 
discovered fifty-five new and unmapped Hittite sites. 
By its excavations at Alishar Huryuk it has established 
clearly pottery sequence and the oriteria for dating 
levels on Hittite sites. Further evidence of Hittite 
influence in Palestine has been found at Megiddo. 
Human occupation there has been traced back to the 
Stone Age, and & monument has been found reoo 
the victory of Sheshonk (Shishak) over the son of 
Solomon and the capture of Jerusalem. It is expected 
that the excavations of the present season will reac 
the Egyptian Imperial levels. Reference is made to 
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the researches of Dr. Sandford and Mr. Arkell on the 
pliooene and pleistooene history of the Nile, and the 
finding for the first time of stratigraphioally dated 
pelwolithic implementa on the borders of the Red 
Sea. Reference is also made to the alabaster vessel 
workshop discovered in the Fayum, originally over- 
hastily attributed to the palmolithic, which more 
careful examination has shown to be dynastic. The 
Institute is devoting itaelf to two valuable and 
extremely important Pieces of work in recording the 
wall paintings and carvings of the Egyptian temples, 
beginning with Medinet Habu, and in the compilation 
at headquarters in America of a dictionary of cunei- 
form. 


Durme the past winter, Miss G. Caton-Thompson 
haa continued ber work on the archwology of the 
Northern Fayum Desert under the auspices of the 
Royal Anthropological Institute, to whioh body a 
concession to excavate was granted by the Antiquities 
Department of the Egyptian Government. Miss 
Caton-Thompeon was accompanied by’ Miss E. 
, Gardner, who continued her researches in the geology 
of the area with special reference to the question of 
lake levels at different periods. The main object of 
the expedition was to search for cemeteries which 
might afford material for dating the ‘Fayum in- 
dustry.’ Reports of the season's work received to 
date, of which a partial summary appears in a letter 
from Miss Caton-Thompeon in the Times of April 17, 
indicate that, while the main objective has not yet 
been attained, resulta of no small importance have 
been achieved. Of these the most interesting is, 
perhaps, the discovery of an irrigation 
system in the Fayum of Ptolemaic date, which has 
aroused considerable interest in Egypt, and has 
secured the practical oo-operation of the Irrigation 
Department in the provision of workmen and 
monetary contributions through H. E. Osman Pasha 
Moharram, late Minister of Public Works, and Ahmed 
Bey Raghéb, of the Irrigation Department, The 
examination of neolithic mounds and granaries has 
carried the investigation of the Fayum flint industry 
a step further, and it is now divided on stratigraphical 
‘and typological grounds into two well-defined stages. 
A big gypeum quarry and alabaster vase factory of 
the early Old Kingdom have been discovered and ex- 
plored, the site including a village of hut circles belong- 
ing to the workers. Investigation of the lake levels 
has fixed the Fourth Dynasty shore-line at about 
O.D. zero, or 145 feet above the present lake. The 
remaining weeks of the season are to be devoted 
to work on new ground. In order that theee plans 
may be carried out, a further amount of £250 
is required towards the oost of the expedition. 
The Royal Anthropological Institute has issued an 
appeal for subscriptions, which may be sent to the 
Honorary Treasurer, 52 Upper Bedford Place, W.C.1. 


THe number of passengers arriving and departing 
from the Croydon Aerodrome, which is Londdn’s 
terminal port for the Anglo-Continental transport 
service, was last year more than 20,000, and the 
value of the goods exported and imported amounted 
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to ten million pounds. As a modern air liner &coom- 
modates eighteen passengers besides & crew of three, 
it is necessary that all precautions be taken for their 
safety. A new radio telegraph and telephone equip- 
ment has just been installed at Croydon by the 
Marconi Co., Ltd. The control tower is 80 feet 
above the ground and gives a clear view of the 
aerodrome on all sides. The radio officer is in control 
of the receiver and direction finder. He also operates 
three of the four transmitters at the sending station 
at Mitcham, which is 24 miles from the aerodrome. 
One of the transmitters is for telegraphy, another for 
telephony, and the third is a spare one in oase of need. 
Some distance from the control tower is the receiving 
station, which has a 200-foot long horizontal aerial. 
The receiving and transmitting officers work quite 
independently of each other. A rádio goniometer 1s 
used to determine the bearings of aircraft. When 
the pilot of an aeroplane sends a request to Croydon 
for his position, Pulham and Lympne, at which 
stations constant watch is kept, simultaneously take 
his bearings and transmit them by radio to Croydon. 
At Croydon these bearings, together with the local 
bearings, are plotted on a large map, the point of 
intersection of the three bearings giving the position 
of the aeroplane. This reading is at once com- 
municated to its pilot, the whole process taking leas 
than one minute. The transmitters at Mitcham are 
brought into action from the control tower. An 
ingenious device makes it imposible to damage the 
tranamitting valves by switching them on in the 
wrong order. The valves are kept constantly alight, 
as it is found that continual switching on and off 
shortens: their lives more than when they are left to 
burn continuously. 


Tus first elaborate attempt to light a theatre by 
electricity was carried out at the Opera House, Vienna, 
in 1886 by CoL Crompton and other Englishmen. A 
few months afterwards the electric light was installed 
in the Theatre Royal, Drury Lane, and the Savoy 
Theatre. During the last few years theatre lighting 
has been revolutionised. We learn fromea paper on 
the subject by H. D. Wilkinson, read to the Royal 
Society of Arts on April 6, that high candle-power 
gas-filled lamps (1000 o.p. and above) are now almost 
invariably used instead of arc lamps. The factor of 
safety has been very greatly increased. The long- 
standing problem of controlling the auditorium light- 
ing from the stage has been solved. The fuses are 
grouped in readily accessible and flre-proof positians. 
In the eerly days they used to be scattered over the 
house in order to economise on the expense of wiring. 
The L.C.O. Regulations prescribe that the lighting of 
the auditorium and all parte of the house open to 
the publio shall be from two independent sources of 
power supply. Half the total number of lights is 
supplied from each source, and so far as possible 
alternate lamps are supplied from a different supply. 
The stage lighting, both the overhead lights (battens) 
and the footlighta (the float), must be from a third 
and independent source. Pleasing lighting effects 
are sometimes produced by ultra-violet rays falling 
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an objects covered with fluorescent paint. 
probable that a still higher degree of illumination on 
the stage will be used in the future. An ingenious 
mechanism for the production of moving elouda from 
photographs has recently. been developed. It is 
called the cyclorama, and has been much used abroad. 
Apparatus of Britiah manufacture for producing sky 
and horizon effects quite equal to the cyclorama is, 
however, now available. 


Ix the April number of the Eleotrical Age for Women, 
Mrs. Lawson writes an interesting article on eleo- 
tricity at the London Zoo. In the new buildings great 
difficulty was experienced in regulating the heat eo as 
to guit the individual requirements of each inmate. The 
average temperature maintained is 80? F. The tempera- 
ture of each cage and department is separately con- 
trolled, electrically. Should the temperature rise or 
fall 5°, this is at once detected by a coloured lamp 
lighting on a board, the number beside the lamp 
indicating the cage. A red light indicates that the 
temperature is too high, and a green light that it is 
too low. The tropical humid heat is confined to the 
cages, the corridors being independently ventilated. 
In the new reptile house 20 miles of electric cable 
were required. The monkey house is roofed with 
vita-glams which is transparent to the ultra-violet 
rays from the sun. The monkeys sit on swinging 
perches underneath ultra-violet ray lampe. The 
swamp and the rocks and sand for the crocodiles are 
all electrically heated. About two hundred connexions 
are necesssary to heat and control the temperature 
of this cage. In some cases bowl electric fires are 
fixed in the roof to warm the air. The new aquarium 
is electrically heated and the water is pumped, filtered, 
and aerated electrically. Hygienically, the new 
arrangement is greatly superior to the method of 
heating by steam pipes formerly used. 


Ax interesting gathering of the members of the 
Research Association of British Paint, Varnish, and 
Colour Manufacturers took place at the laboratories of 
the Association at Waldegrave Road, Teddington, 
Middlesex, *on Wednesday, April 18. It will be 
remembered that these laboratories were officially 
opened on Sept. 21 of last year by Dr. Weidlein, the 
head of the Mellon Research Institute of Philadelphia. 
At the meeting on April 18 & lecture was given by Mr. 
R. A. Coolahan upon “ Cellulose Lacquers,” which 
was illustrated by & short cinema fim. After the 
lecture a tour of the laboratories’ was made, when it 
was soon apparent that considerable development has 
taken place sinos last September ; & useful extension 
has been made by adding rooms for oolorimetry, 
constant temperature and humidity, and for the 
testing of paint and varnish films by accelerated 
methods. In addition, & small open laboratory has 
been built to acoommodate varnish and oil- treating 
plants. This should prove of great value in the 
examination of these and like products. Demonstra- 





tions were given of the investigations in hand. It is 


clear that this laboratory is rapidly beooming of first- 
class importance to the industry and will in time be 
the chief. oentre of all new developments. 
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under General U. Nobile, left Rome for the north on 
April 15. The Times reporta that the route to be 
followed was by Fiume, Zagreb, Vienna, Stolp, and 
Vadso to King’s Bay, Spitabergen. The Italia reached 
Seddin near Stolp on the following day, after sustaining 
some injuries in bad weather. A vessel of the Italian 
Navy will await the airship in King’s Bay. General 
Nobile has with him several Italian scientific men, and 
the Swediah meteorologist, Prof. Malmgren. From the 
base in Spitebergen several flighta will be made during 
the two months of summer. These will include 
observations at Nicholas Land, Crocker Land. if that 
land existe, and at the Pole itself. The inability of the 
airship to descend at these little-known parte of polar 
regions will, however, militate against the scope and 
value of the scientific observations. 


Cor. tam Hon. Fr. Vaaxon Witey, of Messrs. 
Francis Willey and Co., Ltd., Bradford, has been 
elected chairman of the British Research Association 
for the Woollen and Worsted ‘Industries. Col. 
Willey is & past president of the Federation of British. 
Industries and president of the Wool Textile Delega- 
tion. He sucoseds Sir James P. Hinchliffe, who has 
preaided over the Association since its establishment 

in, September 1918 and has been responsible for the 
er tore of an expenditure of more than 
£100,000 on research work for the wool textile in- 
dustry during the past nine years. 


AT the meeting of the London Mathematical 
Society on May 10, at 5.0 Pac, at the rooms of the 
Royal Astronomical Society, Burlington House, Prof. 
W. E. H. Berwick wil give a lecture on “Bome 
Recent Advances in the Theory of Equations.” 
Members of other scientific ‘societies are invited to 
attend the meeting. 


THE eighteenth annual May Lecture to the Institute 
of Metals will be delivered by Prof. Cecil H. Desch, 
on “The Chemical Properties of Crystals,” at the 
Institution of Mechanical Engineers, Westminster, 
8.W.1., on Tuesday, May 8. Cards of invitation to 
the lecture can be obtained on application to Mr. G. 
Shaw Scott, 14 Members Mansions, Victoria Street, 
London, 8.W.1. 


, AT the annual general meeting of the Physical 
Society, held on Mar. 23, the following officers for 
1928-29 were elected: President, Dr. W. H. Eccles ; 
Hon. Seoretaries, Prof. A. O. Rankine and Mr. J. Guild; 
Hon. Foreign Seoretary, Prof. O. W. “Richardson ; 
Hon. Treasurer, Mr. R. B. Whipple; Hon. Librarian, 
Mr. J. H. Brinkworth. Prof. Albert Einstein was 
unanimously elected an honorary fellow of the Society. 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—A head of 
the Nautical College department of the Liverpool 
Central Technical School—The Direotor of Education, 
14 Sir Thomas Street, Liverpool (April 30). A 
temporary research assistant to the advisory myco- 


| logist of the University of Reading—The Dean of the 
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Faculty of Agriculture and Horticulture, The Uni- 
versity, Reading (May 1). A leoturer and demon- 
strator in organio chemistry in the University of 
Sydney—The Agent-General for New South Walee, 
Australia House, Strand, W.C.2 (May 7). “An assistant 
keeper of the City Museum and Art Gallery (Natural 
History Department), Birmingham—The Keeper, City 
Museum and Art Gallery, Birmingham (May 11). 
Lecturers in philosophy (psychology), physics, and 
mathematios in University College, Rangoon— The 
Secretary to the High Commissioner for India, 42 
Grosvenor Gardens, B.W.1 (May 12). An assistant 
entomologist and an assistant mycologist at the 
Imperial Forestry Institute, Oxford—The Secretary, 
Imperial Forestry Institute, Oxford (May 12). An 
experimental officer in the acoustical section of the 
Air Defence Experimental Establishment, Biggin 
Hill, Kent—The Secretary, Royal Engineer Board, 
14 Grosvenor Gardens, 8.W.1 (May 18). A lecturer 
in botany at the University College of Walesa—The 
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Secretary, University College of Wales, Aberystwyth 
(May 31). An assistant lecturer in mathematics at' 
the University College of North Walesa—The Secretary, 
University College of North Wales, Bangor (June 2). 
A Research Officer at the Punjab Veterinary College, 
Lahore—The Secretary to the High Commissioner for 
India, 42 Grosvenor Gardens, 8.W.1 (July 81) A 
head of & new department of the British Cotton In- 
dustry Research Association to deal with fundamental 
scientific problems arising out of the use of artificial 
ailk in conjunction with cotton—Dr. R. H. Pickard, 
Director of Research, Shirley Institute, Didsbury, 
Manchester. A physicist for work in connexion with ' 
explosives — The Manager, Research Debartment, 
Nobel’s Explosives Co., Ltd., Ardeer, Stevenston, 
Ayrshire. A heed of the explosives research branch, 
two assistants, and some junior assistente, in the 
Research Department, Woolwich (Directorate of 
Explosives Research)—The Chief Superintendent, 
Research Department, Woolwich, S.E.18. 


Our Astronomical Column. 


Nova Proronrs.—Further telegrams from Johannes- 
purg and the Ca announce that this star has 
er gubdivi and is now in four nebulous 
portions; these are too amall to be photographed 
d the obeervations of them are wholly 
visual. the other hand, the large rings round 
them are only obeervable by photography. They 
are three in number, the outer one having a diameter 
of 3’. It was at first thought that these were due 
to the outward travelling of the light waves rendering 
visible nebulogity that was already there, as in the 
i of Nova Persei in the autumn of 1901. 
t is now "p eps (according to the Times of 
April 21) that. star ia much nearer than was 
and that the rings are the matter blown 
of the star by the outburst. On this supposition 
ite distance from us is estimated as 40 light-years or 
12 parsecs. This supposition would quite negative 
the suggestion of a collision of two stars; in that 
case the proper motion at such a amall distance would 
be much than it is. In fact, the sun’s motion 
foreaho would give & shift of 5” in 24 years, 
which is four times the observed shift, so that if the 
star is at that distance it must be travelling at a 
eee the game as the sun’s, in the same 
ion. Also its absolute itude before the 
outburst was about 12, go that it was an extreme 
dwarf (perhaps a white dwarf). The star has been 
ut down for patallax measures, which apparently 
ve not yet been made. Measures during the 
next few months may throw further light on the 
question. 


« AURIGA.—Harvard Announcement Cards 59 and 
63 deal with the expected minimum of this star. At 
the Washburn Observatory it was observed to decline 
0-12 mag. between Jan. and Mar. 4. Measures at 
Detroit Observatory give a decline of 0-18 . 
between Jan. 17 and . 16. On the other 
Margarete Güssow at Neubabelsberg gives the decline 
ag 0-04 mag. between Jan. and Mar. 20 
(Asir. Nach., 5555). She concludes that the real 
approach to minimum has not yet commenced, and 

t the oscillation is one of shorter period. 
Harvard Announcement Card 68 also directa attention 
re ae oe 10-day 

iod superimposed on the principal one, of mu 
onger period. Tha sinc should. be carefully watahbd. | 
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Mr. McLaughlin at Detroit notes that on Mar. 16 the 
Hy line had a well-marked satellite on the side towards 
the red, not seen on earlier plates. 


THE Exxno OnaumgvATORY.—Father Puig has written 


an in ing’ volume on the work of this observe- 
tory, which been in existence for more than 
twenty years ("El Observatorio del Ebro. Idea 


By the Sub-Director, P. 
Ignacio Puig, S.J. Tortosa, 1927). Its work embraces 
geiamography, terrestrial magnetism, and earth- 
rn ta, golar rain ion, HS in all branches ; 
solar physics, visual spectroscopic ; time 
determination. The observatory was in the totality 
track in the ecli of 1905; the results have been 
already published, bus are briefly summarised. 

An ar sean investigation carried out at the 
Observatory is ap t influence of the earth 
on the birth and develapriaat of sunspots; it was 
first suggested by Mr. E. W. Maunder in 1907 that 
such an influence exists; the present investigation 
tends to confirm it. The records show that the 
majority of spots registered their bigth on the 
hemisphere away from the earth; the actual ratio 
should be stall higher than the observed one, since it 
would inolude short-lived ta that formed and dis- 
appeared on the invisible hemisphere. Further, the 
number of spote born on the eastern half of the visible 
hemisphere exceeds by 20 per cent. the number born 
on the western Ralf. ere seems to be a slight exoees 
ai al when the earth is in &phelion; also, the 
"no hemisphere has an excess when the earth 
is south of the sun’s tor, and vice versa. It is 
noted that it is very difficult to understand how the 
earth can have such an effect on the spots (which 
extends to the facule and prominences, as Evershed 
and others have confirmed), A magnetic or electrical 
interaction between sun and earth is suggested as the 
most probable explanation. 

The curve of t activity from the Ebro 
Observatory records shows a very flat minimum in 
1918 (the preceding and following years being nearly 
as low), d sharp maximum in 1917, a alight hump on 
the downward curve in 1919, & sharp minimum in 
1828, and & rapid, steady rise in the three following 
years. The volume is well illustrated with photo- 
graphs of the buildings and instruments, solar 
prominences, etc. ! 





Tux DALLEBUERRA Trias, NORTH QuEHNSLAND.— 
Mr. M. Bennett has published in the Journal of the 


Royal A ical- Institutes, vol. 57, pt. 2, an 
account of the Dalleburra, & tribe vi extinot, 
from notes made by Robert Christison, o settled 


among them in 1863, and whose collection of Dalle- 
burra weapons, with a series of flne photographs of 
members of the tribe, is now in the Beitiah Museum. 
It is probable that the Dalleburra had never seen a 
white man before. Christison got into touch with 
them only with extreme difficulty, but EVE ctas 
influence through healing the broken leg of a bo 
whom the tribe expected to die. The incident revealed 
the existénoe of a custom by which on oocaaions of 
both extreme sorrow and great joy the women ed 
themselves with stone knives. e could not discover 
that they believed in one e being, though they 
did believe in pesitonapereince dormit ibal govern- 
ment was in the hands of headmen, and the chief 
offences were ing within the prohibited degrees, 
abduction, and en ing on others’ hunting grounds. 
Message-sticks and smoke signals were the chief means 
of communication. The headmen pretended to be 
able to call down ram and to oure disease. They 
determined the distribution of food, ing the best 
for themselves, and indeed some of the tribe never 
tasted emu. There was a matriage system, for 
which the tribe was divi into four divisions, 
classified m pairs. The children belonged to different 
sections from their parente. Members of the same 
section of the same generation were brothers and 
sisters. All members of the Ko-bro section had the 
Sd n of one forefinger out off. Incest was 
punished by tbe death of the guilty parties, but the 
child was abandoned. Indicative of their intense 
feeling on the point is the fact that one case was still 
with the greatest shame by a member of the 
irty years after the event. The youths of the 
tribe had to go through various trials and courses of 
instruction before they were regarded as grown-up 
men and ified to ‘marry ; but no account of the 
initiation ceremony oould be obtained. 


Tan Correm Ma4Lv-SUG IN Kanya.—The common 
coffee mealy-bug (Pseudococous lilacinus CKI11) is 
prevalent in the most important Ped dur ur ama 
in Kenya Qolony. It is very easily confused with the 
closely allied species Pseudococcus citri Risso, and it is 
probable that some of the records relative to the latter 
insect may really refer to P. lacius. In Bulletin 18 
of the Oolony and Protectorate of Kenya, Nairobi 
(1027), Mr. T. W. Kirkpatrick provides an in i 
and very practical study of this insect. In addition to 
coffee, it affects a wide of other hoet-planta and 
is largely spread by the irlwinds or ‘ dugt devils,’ 

y prevalent in the warmer seasons. A whole 
complex of other insects live in association with the 
y-bug, inoluding ants which attend that insect for 
the honey-dew it yields, together with various pare- 
sites and predators. The e entailed to coffee 
by mealy-bug was estimated to amount to £100,000 
during the first aix months of 1927: the flower buds 
&nd ee itur wp c dd 
attaoi the leaves may be ahed, the are: bans 
ruined. One of the most important factors concern 
in the life of the mealy-bug is the ant Pheidole punct- 
ulata, which attends and proteota it in varidus ways, 
besides destroying large numbers of other insects 
ich normally prey upon it. Since the presence of 
this‘ant involves grave risk of rapid spread and severe 
injury by the mealy-bug, and in its absence it is 
unlikely much damage will oocur, control measures 
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aim at excluding the ant from the coffee plants. It 
was found that if the Pheidole is kept off the trees, the 
mealy-bug is always almost completely destroyed by 
ite natural enemies. Various meth of exclusion 
are discuased, and the most feasible is the use of paper 
cones soaked with a tigh boiling-point tar oil. e 
cones are fastened round the stems, where they should 
require no attention for two or three months, and 
they act as effective barriers to the progress of ante 
up the trees. 


Liven Frouke Dismasu or Bugme.— The Ministry of 
ioulture and Fisheries has issued a revised edition 
(January 1928) of No. 89 on this subject. A 
brief account in simple language is given of the life 
history of the fluke and of the toms of the disease. 
The destruction of the i (Démo. truncaiula), 
which is the intermediate host of the fluke, is the 
obvious preventive, and this may be accomplished 
by i cr by droig Due aud and ealta S) 
water of ditches, ponds, eto., with copper sulp. a 
Dykes should be cleaned out and their sides made 
vertical, so as to do away with dead water under the 
banks in which the is commonly found. The 
details of treatment with cop sulphate are clearly 
set forth in the leaflet. The S wiGuld be kept au 
good, well-drained land during the autumn and winter 
months, the period when infection is likely to be 
aoquired. Curative treatment with extract of male 
fern and with carbon tetrachloride is advocated and 
desoribed. The last serious outbreak of liver fluke 
disease oocurred during the winter of 1920-21, when 
in four counties in North Wales alone 60,000 
died or were killed. In a apnar on liver fluke 
disease recently issued by the C uncil for Scientific 
and Industrial Research of the Commonwealth of 
Australia, the logs directly attributable to this disease 
in Australia is estimated at £100,000 per annum. 
Treatment by carbon tetrachloride is strongly advo- 
cated, and various methods of administration are 
briefly deecribed., 


Hawauan BARNAOLES.—Mr. Henry A. Pilsbry 
“Littoral Barnacle’ of the dump pao 2 ees: 
a E : of the A o 
Sovences of Ph / vol 78; 1927) describes 
some collections of littoral barnacles from the small 
islets and reefs strewn over the Paciflo for two thou- 
ote ee ee oe E 

apan, an some ea from &waiian 
Islands. As these regions, ae the smaller 
islands, are practically unexplored for cirripedes, there 
is here & fertile field for naturalists. Among the many 
interesting species recorded is a new form, probably 
belongi to Darwin’s Pasilasma fisea, which is 
named T dam fissum hawatense, the genus Trilasmus 
having priority over Pacilasma. Darwm’s species, 
based on & single individual attached to a spinose 
orab from Bobul, Philippines, ia much larger than the 
Hawaiian form which was found frequently on the 
mouth parta of the crab Dromia dromia, and differs 
in other respects also. It is a question, however, 
whether these small specimens may be the young of 4 
larger barnacle not yet found. 


Bosman Myxornvosm.—in the Journal of the 
Burma Research Society, vol. 15, pt. 8, vol. 16, pt. 8, 
and vol. 17, pt. 8, Dr. 3. L. Ghose makes considerable 
contributions to our knowledge of the Indo-Malayan 
Myxophycem. At the present time, identification of 
the various genera and species of the group can only 
be carried on with the expenditure of & large amount 
of labour on account of the rather rare and much 
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scattered condition of the literature. Dr. Ghose has 
taken upon himself the laborious taak of ing as 
complete a descriptive record as possible of the blue- 
green algw of his region, so that the work of future 
systematic and ecological investigators will be oon- 
eiderably lightened. e species are listed acoordmg 
to locality, those treated so far being, Myxophyces 
from Rangoon 1, 2, and 3, Myxophycee from Maymyo, 
and Myxophycew from Mergui ea some neighbouring 
islands. era and species are described critically, 
and illustrated by means of good plates with Ime 
drawings. A few new species and several new 
varieties are included in the lista. 


AGRICULTURAL RasHaBon IN Connacriour.—The 
‘fiftieth of the Connectiout Agri Eperi- 
ment Station (for the year 1926) is a volume of more 
than 600 dealing with the various activities of 
that Institution. A large pert of this lication. is 
occupied by the report of the State Entomologist. 
The Asiatic beetle which a in 1925 m New 
Haven has received a good deal of attention as it is 
& new pest in the United States. Up to the present, 
ite injury to planta is confined to grass lawns, where 
the larvm live. Many e i ta have been con- 
_duoted with the view of ing & method of control of 
the orientel peach moth, e the birch leaf akele- 
toniser is the, subject of a long and detailed paper on 
ita biology. On the botanical side one of most 
in ing facte brought to light is the discovery that 
tobaooo leaves dried and preserved for bp laps 
years still retain the active principle of mosaic di 
and can be used to infect living plants. With regard 
to soil research, the subject of phosphorus i 
menta of tobacco with particular reference to old soils 
is given ial prominence. The Report mentions 
that the library of the Station now contains 16,400 
volumes, and that 48,000 copies of bulletins were 
mailed during the year. 

Toa U WarmnS oF THe Bron NILE.—Àn 
important addition to our knowl of the Nile 


oa eee yen WAS mana Dy Bale . E. Cheeseman 
in 1026-27 in bia survey ef the Abbai River, one of the 
Abyssinian headstreams of the Blue Nile. Major 
Cheeseman’s account of his explorations and his map 
of the river from Lake Tana to the Wanbera coun: 
is contained in the ical Journal for April. 
Previous know] of the river and earlier maps were 
fragmentary, and based mainly on the routes of 
travellers who had oroseed it at various fords. The 
lorations included an examination of the Tisisat 
falls, some twenty miles below Lake Tana. 


Ruzar0NAL SuRvEY.—An addition to the growing 
number of regional studies of Great Britain is made by 
Miss C. Pugh and Mr. G. E. Hutchings in “ Btookbury : 
a eun Study in North-East Kent," published by 
The Farm, Stockbury. The study is divided 
into five sections: Geology and physical features, 
vegetation, animal life, historical geography, and the 
Stockbury district. The plants and animal life 
ocoupy more than half the book, and while a great 
deal of valuable matter occurs in these pages, much 
of it has little real ing on the regional study of the 
area in the geographical sense which such work is 
generally taken to imply. The human part of the 
study, on the other hand, is ippo ningi brief, 
but the work with its good mape is a careful intro- 
duction to the subject. 


A Fossi. Mepvusa.—Very few traces of the existence 
of Medusæ have been found in rocks of earlier date 
than the Upper Jurassic, so that interest attaches to 
the discovery of a specimen in the Carboniferous 
Limestone at Denée in Belgium, and described by 


No. 3052, Vor. 121] 





NATURE 





687 


V. Van Straelen (EOM R. Belg. Bull. Classe des Sot., 
p. 952; 1827) It is a cast of the upper convex 
Surface, nothing being known of the oral surface. 
The specimen is provisionally referred to the 
Rhizostomids. 


Proronws it Myrats.—In a letter in Dis Natur- 
i of Mar. 16, Prof. A. Coehn announces 





that he has succeeded in ing an electrolytic 
transport of hydrogen through ium. A wire of 
the metal was with gas at the cathode of a 


cell containing decinormal sulphuric acid, and the 
pes oat ey of the hydrogen was followed by 
measurement of the electrode potential at various . 
points on the wire. When an electromotive force was 
applied to the ends of the latter, the hydrogen 

preferentially towards the negative , and 
could be moved to and fro by reversal of the fleld. 
The conclusion that Prof. Coehn draws from these 
results is that the h; atoms, like those of the 
metal iteelf, are ionised, but that the resulting 
protons, nob Deine Dorn. ms epede ayudo, qus ieee? 

affected by an electrio fleld. 


Sur ta MicRosooPB PROJEOTION APPARATUB.-——À 
simple and useful accessory to the microscope has 
recently been deaigned by Mir. J. F. Marshall, di r 
of the British Mosquito Control Institute, Paying 
Island, by means of which the enlarged image of any 
objeot inserted under the roi can be projeoted 

i Upon m Porean. tbee Tor the purpose. of 
demonstration, drawing, or DE e ap- 
paratus, which is known as the ' Moeoon Macrograph,’ 
consists of & projection screen attached to a vertically 
adjustable rod carried in a light but rigid frame- 
work which may be clamped to any table, shelf, or 
other convenient port. The microscope and the 
illuminant are plasi on the floor and the image of 
the object is focused on the soreen. As the screen 
is horizontal and oan be fixed at & convenient-height, 
the apparatus is extremely well suited for drawing, 
the tracing being easily fastened on the clear 
pines eue Dy “enue Gh le frome. clips, For 
i a light-tight bag of black 

the frame of the screen and to 
the tube of the microscope, and a plate carrier is 
substituted for the glass screen after the i is 
focused. In this carrier the plate is covered by & 
hinged lid which opens downwards and works more 
smoothly than the usual sliding shutter. elhe maoro- 
graph, which costs £5, complete with carrying case 

two projection screens, but without the photo- 

hio accessories, is marketed by Mesers. W. 

atson and Sons, Ltd., 818 High Holborn, London, 
W.C.1. 


THERMAL aap ELBEOTRICAL Conpuorrviry.—The 
peper on the thermal and electrical conductivity of 
some aluminium alloys and bronzes read by 
Griffiths and F. H. ofield at the annual meeting of 
the Institute of Metals on Mar. 7 is of considerable 
practical importance. It is ently stated that 
the Lorenx law, namely, that the thermal conductivity 
varies as the product of the electrical conductivity 
and the absolute tem fails when applied to 
data obtained with alloys. The resulta obtained by 
the authors prove, at least, that as a generalisation, 
this statement is erroneous. The error has probably 
arisen. from the fact that the values usually given for 
the thermal conductivities of alloys are untrustworthy. 
The primary object of the research was to obtain the 
thermal conductivities of the alloys employed in the 
construction of aero ines. Two erent sets of 
alloys were in i The first group consisted 
of alloys rich in aluminium, and the second group 
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those rich in copper. For the second group, it was 
found that the, Lorenz coefficient had practically 


the same value withm + 2-5 per cent. from 75° to 
250°C. This is probably within the limite of 
experimental error. It & therefore, that the 
thermal conductivity oan be deduced from a measure- 
ment of the electrical conductivity. As the deter- 
mination of the latter quantity presents far less 
diffculty than that of the former, result will be 
of great practical use. PE EH the twenty-one alumin- 
ium alloys ted on, very consistent resulta 
were obtained, ex cept with a 13 per cent. silicon 
alloy. A determination of the Lorenz coefficient 
for a single crystal of aluminium (89-6 cent. 
aluminium) ) gave the value 5-46 x 10%. is in 
good b with that obtained for the alloys: 
ue of the Lorenz coefficient for very pure 
sopper was 5:89x10-*, which is in close agreement 
the values obtained for the bronze allo but is 
Ne Ene tuan that obtained for the 
oya 


AN ULrRA-VIOLET Lawr with Naw ELBOTRODES. 
—The ‘ Uvir’ lamp, made by Mesers. and 
Stanley, Ltd., is and of unusual design. The 
aro is formed betwean two 1 metallic electrodes 
mounted vertically in front of a radiator which con- 
stitutes the series resistance. The heating elementa 
of this radiator are solid rods of & special composition 
which reach a higher fn ape ide iir ermal Be 
is possible with wire spi and hence yield a greater 
percentage of radiant heat. The electrodes are 
rigidly mounted in a simple clamp, so that the arc 
has to be lit by placing a carbon ‘across the pointa. 
A rod pane payin rein handle is supplied 
Joel alloy vbi la Gove! selected. aa: giving un 

oy w a8 giving an 
intense radiation over the of wave-lengths 
2900 A.-3100 A. For use on an A. oe 
ai Barera dle acting iE i found 
t even so starting o e is 
B more diffoult than on D.C. Bo ee Durh 
: steadily with leas fume and oxide than tungsten, and 
oen be blown out vu eandle, but the regii ud 
require adjustment and turning round in the holder 
from time to time to keep them at the same height. 
The oost of the alloy electrodes ia about half that of 
tungsten. The radiation generated -by this lamp H 
of an unusual character, as & eae at 
concentrated round the wave-length A., & range 
which is generally rogarcod aa baing of groat the 
activity. Further, the shorter wave- of more 
dubious value, are not present to any ecd degree. 
The ‘ Uvir’ n may therefore be described as an 
efficient source of ultra-violet radiation of therapeutic 
value. It is for that reason to be regretted that more 
attention has not been given in the ectrical design 
to safety devices. The radiator heating elements 
mid espina & wire grid, but the aro, which reaches 

& higher temperature and may be * alive,’ is 
outside the grid and entirely e . Tis classic 
that the somewhat crude method of ing the aro 
described above has the advantage of eliminating 
moving parte whioh are likely to oorrode or oxidise, 
and in one way or another get out of adjustment. 
It ma beet gear auras dimer Airis 
such li es with the beard type of 
will require some form of on their ultra-violet 
lampe. The current consumed is approgimately 
3 amp. and the prioo ia £5 bs. 


TumlIwrLAMMABILITY oF HypnoGEN.— [he January 
number of the Journal of the Sooisty of Chemical 


siis Japan contains a further account of the 
- Y dide ead Y. Nagai upon the inflamma- 
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bility of hydrogen-eir mixtures. They have found 
that, as would be the tetra-methyl com- 
pounds of tin and lead act as anti-kn agents 
In internal combustion engines, but these ces 
do not produce so great an effect upon the limits 
of Foe tania A of hydrogen mixtures as do the 
compounds. This is attributed 

cross - sotona] areas, and hence the 
smaller probability of collision with activated hydro- 
gen molecules, of the molecules of the methyl deriva- 
tives. The theory of active collisions in combustion, 
and a derivation. of the effects of preagure on the 
HUS amy have already been given by 
Nagai n the Journal of the Paoully of Engineering 
okyo Imperial University, vol. 17, No. 8, 1927. 


e the 

DzvEgLorxs STAINS.—1It is well known that m 
developing a pho ph the oxidation products of 
the developer are ited with the of the 


image and form & 'stain image, unless 
sufficient sulphite is present to prevent it. Messrs. 
Lumière and Beyewetr (Bri. Jour. of Photography, 
Mar. 11, 172) find that the colour of this image 
varies the nature of the developer and sometimes 
with the alkali used, being orange yellow with pyro- 
gallol and various shades of brown with other de- 
velopers. The amount of anhydrous sodium sulphite 
necessary to prevent the formation of this stain image 
1) generally gm. to the litre, but pyrogallol requires 
» pyrocatechin 6 gm., and glyoin needs none, 88 
ie oes not give this image at The d of 
the stain image renders the gelatin insoluble in 
on to its in . This image is a mo oe 
or basic dyes, and may be intensified ‘by such dyea 
toad even ex the density of the original 
eveloped. To isolate the stein HAM the 
ee is a dissolve away by means of ferricyanide and 
ypo. 


ELEOTRIOAL HARDHNING AND ANNEALING Pno- 
GESSES.—Eleotrio salt bath furnaces have been found 
to be very useful for heating metals up to the exact 
tem: required for hardening in the shortest 
possible "time. They are employed for 

ening cutting tools. The tool to be hardened 
is placed in the salt which is to carry the electric 
current. Nie theo aca ee eae ae 


contact with the metal, the ae oie 
being attained very quiokly. galt bath pos 
Air is not in contact 


serves as & heat accumulator. 
with the heated metal, and so it is not oxidised on 
enching. to the excellent way they retain 
eir heat, salt bath furnaces are particularly suitable 
for hardening metals on a large scale. AEG. 
for December, & description is given of 
electrical weldi and hardening processes. The 
furnaces for 800° C. are used for hardening carbon 
steels, and those for 1800° C. for high alloy steels. 
The salt used for temperatures from 750° C. to 
1000° O. is composed of a mixture of barium and 
potassium chlorides, and that from 1000? C. to 1300? C. 
of barium chloride only. Electric anneeling furnaces 
are also desombed. For these furnaces chrome nickel 
has been found moet useful for the conductor which 
converts the electrical into heat. These 
furnaces are generally d for temperatures up 
to 950? C. P empier i reaa A E rooceseg 
which have to extend over long periods. are 
sdmetimes with automatic temperature 
ela Md oen De need dor enneene acer 
ydrogen and other e tempering o 
hardened tools oan alsa be effected in electric salt 
bath furnaces even when the temperature required 
is 80 low as 220° C. In this case the conducting salt 
is a mixture of sodium and potassium nitrates. 
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l Pharmacological Research in Great Britain. 


THE second Annual Report of the Pharmacological 
Laboratories of the Pharmaceutical Society of 
Great Britain (1927) gives a brief summary of the 
[ORE a quo Du ere and indicates 
the part the laboratory rro play m oe 
phymological andana of for 
commercial 


manufacturers. In Tone last 
npe e Vitamin-testing b, under Dr. 
tharine H. Coward, was y to carry out its flret 


tests, and these now occupy an moportant place in the 
laboratory's work. Ee i 

'The director, Dr. J. H. Burn, has continued his 
researches on the metabolism of rate on a fat diet : he 
has found that in summer the excretion of acetone 
bodies in the urine of a 100-150 Tat reaches a 
maximum of 50 mgm. in a day, w. in winter the 
mAaxunum may not be greater than 5 n. The 
summer acetonuria can be inhibited by injection of 
peer extract or adrenalin, indicating these’ 

ormones control the metaboliam of fat as well as 
that of carbohydrate. On the other hand, daily 
injections of insulm, after a day or two, increase the 
winter acetonuria, and this increase is not simply re- 
lated to the fall m the blood-sugar, since the latter 
occurs to about the same extent on all days on which 
the injections are gi 

Some work fas been aa out on the assy and 
preparation of extracts of ergot, and also, in oon- 
junction with Mr. A. Bourne, on the clinical value 
of pituitary and ergot extracts. It was found that 
during labour a dose of 2 unite of pituitary extract 
was quite sufficient to hasten its conclusion, and also 
that of the possibly active substances present in ex- 
tracte of ergot, the specific alkaloid ergotoxine or 
ergotamine produces, after a short latent period, a 
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longed contraction of the uterus postpartum, whilst 
biam me causes an immediate powerful but short- 
lived contraction, and tyramine is inert. 

A paper on the œstrus-producing hormone haa been 
pubhshed by Drs. Burn and Coward : it was found that 
the individual variation between different rata or 
different mice is as much as 1000 per cent. The 
authors therefore define the unit as the dose necessary 
to produce œstrus in 50 per cant. of ovariesctomised 
animals. They have constructed a standard curve 


relating the of rata in which œstrus occurs 
to the dose mjected from observations on a group of 
90 animals. curious point that emerged from this 


work was that the mouse unit has exactly the same 
value as the rat unit, in spite of the differance in body 
weight between the two species. 

In the vitamin department, a stock colony of 
Wistar rate is in process of being built up, by in- 
b the animals and main them on & 
constant diet: the most suitable diet, however, has 
not yet been determined. A sample of irradiated 
ergosterol is being used as a standard for vitamin D 
assay: & unit has been defined as the amount of 
antirachitic activity oontemed in’0-0001 bas gene of thia 

tee This definition has been rende 

fact tbat caries workers ano dening the anit 
doe Dae tio least amount which will cure rate 
of rickets, when they are maintained on a rachitogenio 
diet: such & unit may vary by 400 to 500 per oent. in 
different experiments. it is ho to use a sample of 
the unsaponifiable matter of ood-liver oil as a standard 
for vitamin A in the near future. The report also 
gives the number of samples of the Edge prepara- 
tions which have been PATH during the year: 
approximately 170 were 


of Cane Sugar.! 


By Prof. Aut Prorzgr and H. Voagr. 


HE fine researchee of Haworth and of Irvine 
have shown that fructose (levulose) does not 
poesees the same chemical composition when it is 
in one of ite n&tural combinations (cane , inulin) 
as when it has been extracted. ce 1b must be 
admitted that it can exist in two isomeric forms, one 
of which, to which the name of y-fructose has been 
given, is unstable and -changes spontaneously into 
the other, called normal fructose, aa soon as it is set 
free. Haworth and his collaborators have made it 
very probable that the formuls which should be 
attributed to these two forms are the following : 


CH,(OH) CH,(OH) 
z i OH) OH) | 
| (OH) (OH) 
- | CH(OH) (OH) 
i(OH) 
| daom) "P 
Fructose. Normal fructose. 


It follows from these facta that if it is attempted 
to realise a synthesis of saccharose by the union of 
its two constituents, glucose and fructose, it cannot 
be effected by utilising the second of these in 
its normal Folie the only one available. It would 


1 Translated from Comptes rendus for Mar. 10 of the Paris Academy 
of Belences. 
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be to start with one of the artificial de- 
rivativee in which ıt oocurs in the y form. Some of 
these are known ee ethyl), but none of these 
would be available for the ae in question, 
since the substituted groups t they contain are 
too firmly fixed to the rest of the molecule to permit 
of their being detached, once the condensation with 
the glucose had been carried out. . 

ence the synthesis of saccharoes necessitates the 
preliminary germ of a id os S -fructose 
containing only substituent groupe tively easy to 
remove. The follo observation has furnished 
us with & substance which fulfils this condition. 


We have found that when the tetracetate of nor- ` 


mal fructose 18 prepared by the method of Hudson 
and Brauns (Jour. Amer. Ohem. Soc., 37, p. 2739 ; 
1915), that is, by treating fructose at a low tempera- 
ture with acetic anhydride and rino chloride, on 
ising the product from alcohol, a second com- 

pound is fo in gmall quantity which remains in 
the mother liquors. On evaporating these in a 
vacuum a thick syrup is obtained which, on contact 
with oeold water, is slowly converted into a solid 
vitreous mass. Up to the present, this substance has 
-not been ob in the e oondition, but 
ite analysis, and the fact that 1t easily reduces alkaline 
copper solutions, proves that it consista of a second 
tetrace’ . Moreover, ita rotatory power, much 
lower than that of the normal tetracetate, would 


dicit amr ei ca utar bare 
formation of & derivative of this nature would 


| be explained by admitting (as already suspected by 
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Ohle) that when fructose into solution, an 
equilibrium is established between ita normal form 
and the y form. This would take place in acetic 
anhydride as in any other solvent and each of these 
forms would then acetylated on ita own account. 
Under the conditions of our experiment, the equili- 
brium would appear to be approximately 97 parts 
of normal fructose and 8 perta of -+-fructose. 

It would have been easy to prove the y nature of 
the new acetate by methylating it, and then saponi- 
fying the product ; the methyl-y-fructoside eee 
by Irvine should thus have been obtained. But there 
was another method, more simple still, and that 
was to combine it with glucose tetracetate: it should 
then, if really derived y-fructose, give rise to 
"the octacetate of saccharose. 

Glucose tetracetate + y-fruotoee tetracetate = saccha- 
Tose octacetate + water. 

This iment was carried out by dissolving in 
chloroform equal weights of our tetracetate and that 
. of glucose (prepared according to the method of E. 
Fischer and Delbrück), and this solution was shaken 
for 15 hours with phosphorus pentoxide. On ADEM. 
tion in a vacuum; it left a syrupy residue, which, 
faken up in warm aloohol, deposited fine crystals on 
cooling. These presented the principal characters of 
saccharose 


octacetate 
Melting-point of our orystela . . . 70? C. 
» ' ,, of saccharose octacetate 70°C. * 
» » of their mixture 70? C. 
Rotatory power in chloroform solution . + 59°-4 


» Of saccharose octacetate + 60°-0 





It may be noted that the same substance was 
obtained in two series of experimenta, in one of which 
a fructose prepared by inversion of saccharose was 
the starting-point, and in the other a fructose ex- 
tracted from inulin. 

The saponification of the synthetical octacetate, 
carried out by Zemplen’s method, finally gave an 
anhydrous, non-reducing disaccharide, of crystalline 
structure and very sweet taste. The comparison of 
ita principle properties with those of cane sugar gave 
the following figures : i i 


Analysis (per cent.) C 42-8, H 6-6 (calculated 


for On: 42-1 
‘ f and 6:5). 
Cryoscopy in water . Molecular weight found : 
844 (calculated 842). 
Melting-point of our gugar 188? C. 
"s »» of saccharose . 184° C. 
A 5 of their mixture 184° O.* 
Rotatory power in aqueous solution 
of our sugar (O=5-07) . . . . . +66%3 
of B&ocharose at the same concentration + 66°-5 
of our sugar after inversion . . . —20°6 
of saccharose after inversion - 20°-7 


From the concordance of these figures the identity 
of these two substances must be regarded as proved. 
We still have to clear up certain pointa concernmg 
the intermediate producta of this synthesis, and to give 
&n account in greeter deteil of the whole of our opera- 
tions. These resulta will be published in due course. 


`y 


The Development of Cyclonic Depressions. 


IN the Monthly Weather Review for November 
1927, two articles by W. J. e E E dori 
both of which deal with the gro of cyclonic 
depreegions in the United States and Canada. . 
e first artacle gives an explanation of the great 
increase in Bixe intensity of a depression that so 
often takes place when it moves north-east across 
the eastern parte of the United States or of Canada. 
Since such an increase of intensity with moreasing 
latitude is nof a world-wide phenomenon, the idea 
that it may be due to with latitude of the 
defleotive force of the earth’s rotation is rejected. If, 
. on the other hand, contrast of temperature is I 
as essential*® for cyolonid development, an obvious 
explanation is afforded by the fact that the farther 
north the depression goes, the shorter is the distance 
through which the incoming supply of polar air has 
io aar Oe De o a ra 
while the high tem ture of the equatorial air is 
' largely maintained by latent heat setefree by oon- 
densation of ite water vapour, even when the distance 
travelled from equatorial e is very great, the 
result being &n increase of temperature contrast 
between the parte of the depreasion fed, respectively, 
by these two supplies of air. Such opportunities for 
increasing temperature contrast as exist over eastern 
North America and the western part of the North 


Aant are available in few if any other parts of the. 
wor 7 

The second article seeks to explain why depressions 
moving north-eastwards &oroes the United Btates in 
winter increase in size and intensity more rapidly by 
night than by .day. Thermal oonsiderations are 
again made. use of: it is pointed out that the cold 

ions of the depreasion have as a rule clearer 

skies than the relatively warm portions, and oonse- 
quently are far more strongly cooled by radiation at 
night, an increase of temperature contrast due to 
this effect being added to the general effect of latitude 
mentioned above. During the daytime, on the other 
hand, not only is the polar air with its clearer skies 
warmed more than the equatorial air, so as to reduce 
the contrast of temperature, but also, being 80 warmed, 
thermal convection will normally set in and obstruct 
to some extent the simple cyclonic wind j 

It may be pointed out that the effect dealt with in 
this second article is not generally regarded as charac- 
teristic of depreasions crossing the British Isles. This 
is ‘not surprising, however, when we consider how 
Pes repro ales ian the nocturnal fall of tempera- 
ture is in polar air that has been charged with water 
vapour, if not with cloud, during a long passage across 
the North Atlantio, as y happens with polar 
air reaching the British . 


Earthquakes in the Crimea in 1927. 


ROF. A. V. VOZNESENSEY in Priroda (No. 12, 
1037) pra the preliminary resulta of observa- 
tions on the Crimean earthquakes of last summer. 
The data on which the account is based are admitted to 
be somewhat tary and inexact, since the Crimea 
waa considered not to be subject to earthquakes and 


there was no seismological station there before, though 
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one is established now in Feodosia. Apart from that, 
obeervations on the spor during the earthquakes were 
not organised properly and have been made without 
system or know: : 

' The first tremor occurred on June 26, when man 
buildings were partially destro and. 
slight tremors were experienced for five months, until 
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iod the second great 
ept. 12, which was still 
more destructive than thab in June. The strength 
of the earthquake was estimated by local observers 
S Dee ee ee 

Sepia dake and not exceeding 6, sioe not 

20 per cent. of buildings were damaged, 

aad: Ghose: ouis partially and owing to their unsatis- 
factory state. The area of the June earthquake 
covered by the isoseist 6 occupied the south-western 
extremity of the Crimean peninsula ; he areg overs 
by the isoseiaj 2 is more or less iri 
and stretches from Kiev to Batum ( 1 hapo 
axs of the ber earthquake ay Qus 
dicular to that of the June one, and the aree o the 
igoseist 2 waa about half as long again, but the epi- 
centre could be determined as practically in the same 
spot, while the strength inaréased more twice. 

A comparative study of records from seventeen 
Russian and foreign observatories permitted the 
author to determine the epicentres in "P reliminary 

vay, for the June earthquake at 44° 80’ N. and 

50’ E., for the September one 44° 30’ N. and 
36° 10’ E: Both these points are in the Black Bea; 
the first 58 km. from the shore south of Cape Tchauda ; 
the second 43 km. south of the mouth of the River 
Otusa ; both at the depth of 1-5 km. The depth of 
the epicentres is 8 by the author as about 
25 km. Preliminary ta of à hydrogrephical survey 
of these areas showed consid tions in the 
state of the sea bottom, since instead of soft mud 
found on previous occasions the survey discovered 
stony bottom. The probable cause of the earthquakes 
was purely tectonic, since there was abeolutely no 
indication of volcanio action, though some vague 
dde. acre ot ts cee agen 
stricken population. Losses of life were negligible, 
which was explained by the fact that strong tremors 
were preced slighter ones and nearly body 
left buildings. the other hand, the moral sufferings 
of the population were great, owing to the enormous 
number of successive tremors keeping the people in 
- permanent sugpense. During the first month as many 
as 265 tremors were i, siga or 8-2 tremors daily, 
while on the first da, ir number was 41, and it is 
easy to understand the assertions of inhabitants that 
there was an incessant trembling for many days. 








University and Educational Intelligence. 


Griascow.-—-At the Ceremony of Graduation held 
on April 21, the degree of doctor of science (D.8c.) 
was conferred on Dr. R. C. Smith, for a thesis on 
“The Stability of Emulsions, with Additional Studies 
1n Rates of Reaction.” 

NorrmapamM.—In our issue of Feb. 4, p. 190, 
reference was made to the opening of the new buildings 
by H.M. the King in July next. It is now announced 
that the mo and Lady Boot will take place on July 10. 

Sir Jease an Boot are di ms further contri- 


buttons to cha newb Sir Jease will bear the 
- cost of the t hall, and Boot the expense of & 
women's of residence. 





Da. W. B. Crow, lecturer in botany at the Uni- 
Mog dirus , Cardiff, haa been appointed head of 
t of Biology at the Technical College, 
Gd Raed m euo, tO De T. W. Woodhead, 
president of the British Eoological Society, who, at 
the end of the present session; will be retiring from 
the headship after thirty-two years’ service. 
FornrLowiNa upon the Hackett bequest of about 
£550,000 to the University of Western Australia, the 
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Government has resolved to celebrate the oen 
of the State in 1929 by erecting such buildings as 
enable the entire University to be moved to ite 165- 
acre site at Crawl The te of Popes: 
ing, Biology, and logy are now in their permanent 
buildings, and & pula fee physics, to be erected at 
& cost of about £82,000, should be completed by 
August 1929. The Anglican Church has commenced 
the erection of St. George's Coll residential 
a for studenta—the foundation stone of which 
id on Mar. 8. The central Wmthrop Hall, with 
ita adjoming administrative buildings m Btudente' 
Union, is being erected in accordance with a design 
by Meemrs. Alsop and Sa of Melbourne, whose 
P were awarded the prize last August in 
an Empire-wide competition. The late afr. R. d. 
Gledden, who died towards the close of 1927, left hia 
entire estate to the Unrvermty for the motion of 
the study of applied science, and this uest will, 
when the property is &mount to neerly 
£100,000. 


Tus eighteenth annual report of the University of 
Leeds on adult education work gives particulars of 
thirteen university extension lecture courses and 
forty-five tutorial classes, which cost £878 and £4931 
respectively. Among the tutorial claas subjects the 
natural sciences were represented by belas only. 
In this subject there were five classes with ninety-five 
members. As an indication of the interest aroused, 





“mention is made of two public exhibitions of their 


work by the students. ‘The tutor in biology, 
Mr. Norman Walker, has demonstrated by the con- 
tinuanoe of his classes for more than three years the 
effectiveness of his methods, an account of which is 

ven in the recently published Report on Natural 
pare in Adult Education by the Board of Education’s 
Adult Education Committee. He insists, above all, 


on the pog practical and never losing oon- 
tact with life.- “ This aspect possesses ps inspir&- 
tion and is effective in mind , W. the mtel- 
lectual satisfaction obtained secures the adult student’s 


devotion and attention over several years, if not for 
& lifetime.” 


e Trust for the universities of Scotland 
has peering twenty-sixth annual report, which 
particulars of Bem made d 1926-27 aa 
el grants to universities, 239,700; grants to 
other institutions, chiefly colleges, £8345 ; granta in 
aid of uate study* and research, £16,829 ; 
assistance to studenta by way of payment of class fees, 
£58,664. Among the new b i for which some 
of the wg de eee to universities were made are 
studenta' and a students’ union. Apart fro 
a research lectureship in Scottish history, the asistan 
rendered. to by the Trust is m three forms: 
research fellowships, scho , and ta; the 
laboratory of the Royal College of Physicians; and 
teaching fall ellowahipe. A pleasing feature of the report 
assistance to students 1s the unprecedentedly 
large amount (£2575) of voluntary repayments of their 
clase fees by former beneficiaries. the total amount 
thus since the trust began ita operations, nearly 
half has been contributed by former students of the 
faculties of medicine. The policy of the trustees in 
dealing with applications for admission as Carnegie 
students has recently been modified. Instead of 
accepting without question declarations by applicants 
and they parents or guardians purporting that without 
the assistance of the Trust university education would 
be impossible, the Trust now inquires into the financial 
circumstances of the family. It finda that the oir- 
cumstances of the great majority of applicanta clearly 
justify any assistance which can be rendered to them. 
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Calendar of Customs and Festivals. 


April go. 

Roop Mass. Warrosaw Naomr.—Bbelieved to be 
one of the greater, if not the , of the occasions 
on which a witches’ Sabbat took place. Acoording 
to one version, witchee from all parts had to fly to 
the Sabbat on the Brocken, those armving late being 
sacrificed to provide the ceremonial meal. 

May 1. s 

May Day.—Among European peoples the first day 
of summer is, or was until quite recently, marked by 
customs, practically everywhere identical, which oan 
be traced back over & considerable period of time. 
Ceremonies which can be paralleled in every particular 
among recent observances, including the ceremonial 
contest between representatives of summer and winter, 
are recorded by Saxo Grammaticus. : 

On the eve of May Day, or in the early hours of May 
morning before sunrise, parties went out to collect 
green or flowering branches, and brought them back 
to place before the doors or hang them on either their 
own, houses or those of others. The fetching of the 
May was an occasion for merrymaking, not alwe 
too decorous, and was accompanied by music and the 
blowing of horns welaoming the summer. The custom 
in olden days was common to all classes. In Malory, 
Queen Guinevere ema g with all her knighta, 
and so did Henry . with his Queen Katherine. 

At times & sapling or tree took the place of 
boughs and was erected in the middle of the village 
with more or less ceramony, in some places being 
brought in by teams of gaily decked oxen. From this 
grew the custom of erecting & more or leas permanent 
maypole, gaily coloured in stripes and degorated on 
the day wrth flags and streamers and sometimes 
a doll. Several such maypoles existed in London, 
the most frequently mentioned long standing in the 
Strand. The origin of the maypole, however, as the 
annual revival of vegetation, continued to be indi- 
cated by a bunch of freah leaves or & garland fastened 
to the top. The garland, conventional in form, was 
similar to those carried by children, one or two small 
hoops or wreaths of flowers and leaves, if two in 
number fastened at right angles to one another. 
These the children carried at the end of astick or wand 


from door to door, singing a May song, with the 


ject of ecting pence. ] 
EN le was the bentre of the day's rejoicing, 
raced various forms of sport and Morris 
included 9 


e ma 
hich 
dancing. The Morris dances invariabl 


i man, a female character, a fool, and often a- 


Bobby orse. The best-known example of the last 
named was the Padstow hobbyhorse with ita special 
song. In England the characters of ethe May Day 
dances are usually Robin Hood, Maid Marian, and 
their traditional followers, Little John, Friar Tuck, 
and Scarlett. Maid Marian became a travesty as 
the character was taken by a male dancer. At the 
same time she carne represented the female 
principal of Nature, which found more graceful ex- 
reion in the election of a May Queen.- The May 
een. ‘sometimes held authority not for the day 
only, but in all assemblies of young people thro Pom 
no 


th . The male principle was repreeen 
ens br the chief male character, but was also ex- 
p in the pole iteelf, which undoubtedly had & 


hallic significance similar to that of the legam in 
Eno religious observances of India. : 

A flgure in the May obeervanoes to which referenoe 
is frequently made 1s ‘Jack in the Green '—& man 
‘di and completely hidden in a framework of 
greenery. A pyramidal garland, six feet high, carried 
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in the procession of the May Queen in Hun on- 
shire, has clearly taken his place. The career of Jack 
in the Green sometimes ended by his being thrown 
into a pond or stream. Obviously he 15 a materialisa- 
tion of the vegetation spirit and his end & rain charm. 

The special virtue of the dew of May morning was 
in the custom of dabblmg the feet in the 
bathing the face and hands, the latter a 
beauty charm, but the whole observance originally a 
rite to secure fertality. A similar custom, to name an 
example, is the May Day evening oe of the 





women of the island of Syra in the who 

in parties to the seashore to bathe theit feet, 

as & tribute to ensure the bleeung of fertility from 
the sea goddees Aphrodite. i 


BEALLTAINN Og BELTANBM.—In both Scotland and 
Ireland, May Day was celebrated by observances 
similar to those of England and other European 
countries. It was also the first day of summer— 
Beltane, in the Celtio calendar, being, however, not 
the first, but the middle day of the month Céitein, 
which imcluded fourteen days of April and fourteen 
days of May. | 

tane was pre-eminently a fire festival among the 
Celtio api qus and akin to the Easter free previously 
mentioned and the midsummer fires. Indeed it haa 
been explained as meaning the Fires of Bel or Baal. 
The meaning is obscure, and an alternative, the 
separation or parting of the seasons, has been sug- 
gested. It is a time of purification by fire from the 
evil influences of the winter in tion for 
the summer of fertility and growth. On May 1, 
whatever the weather, the cattle m. oe driven 
out to the summer grazing unds. ore this 
could be done they were puritech b fumigation or by 
being driven through the flames of burning straw, as 
in the south of Ireland. Pennant records that the 
herdsmen of the Highlands of Scotland, while standing 
round a fire built on turf in a surrounding trench, 
first poured a libation of eggs, butter, oatmeal, and 
milk on the ground, and then threw offerings of oat- 
meal cake over ther shoulders with a est for the 
protection of their flocks, herds, and horses from 
eagles, crows, and noxious animals. In a similar 
observance by boys in Perthshire, one of the number: 
had to leap the flames of the fire.. 


May 2. 

Sr. Haws Day, Rowan Tema Day.—In York- 
shire rowan tree branches were collected in a certain 
prescribed manner and planted over each door and 
window of the homestead as a Baa against’ 
witches. Small pieces were carried in the pocket or 
purse with the same- object. In Aberdeenshire the 
twigs were made into croases and suspended at wm- 
dows and doors. Witches and fairies were peony 
feared at this time, and in Scotland on May Day eve 
the cattle were protected by tar ameared behind the 
ear and on the toot of the teil. A churning and a 
cheese made before sunrise protected the pro- 
duce against fairies in the coming year. If or 
rennet were given away on May Day, it gave the 
receiver power to take away the substance of the 
donor’s milk. 


May 3. d . 

Tus Day oy AYOIDANON.—In Sootland during the 
May Day week ib was considered unlucky to under- 
take fleld operations, but the third day of summer 
was considered perticularly unlucky for any under- 
takmg. This may be connected with the fact that 
it was sometimes believed that the great witches’ 
Sabbat took place on this day instead of on April 80. 
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gv Societies and Academies. 


LONDON., 


Geological Society, April 4.—G. W. Tyrrell: The 
analcite-syenites and associated rocks of Ayrshire. 
These rocks oocur in differentiated intrusions along 
with analaite-olivine-dolerites or crinanites, as streti- 
form, bands, schlieren, and veins. The principal 
oocurrence 15 at Howford Bridge, Mauchline, where 
analcite-syenite forms a considerable part of the sill 
In the remaining three described occurrences (Dippol 
Burn, Trabboch Burn, and Prestwick) the analcite- 
syenite is restricted to schlieren and veins. They all 
belong to the widespread suite of analaite-bearing 
igneous rooks of late-Carboniferous and Permian age 
in the west of Scotland. The most noteworthy 
mineralogical feature is the abundant occurrence of 
analcite, thomsonite, natrolite, and prehnite, which 
must be ed as late pri crystallisations 
from the magma. A hypothesis for the development 
of schlieren and veins in the sills by the effecta of 
the vere ne morie of the preasure due to the 
ae t column of rock, upon a mesh 

ed with interstitial liquid, is framed. e liquid 
is believed to be ively driven towards the 
centre of the sill, and also laterally towards those 
places where the is compensated in various 
ways, 80 that free contraction of the isi 
mass can take plaoe.—]. Parkinson: A note on the 
Pleistocene history of western Buchivacoa (Venezuela), 
The area consists of alternating estuarine or fresh- 
water false-bedded sandstones, and sandy clays, 
folded along east-north-easterly axes in many places. 
asthe pn i and oe ra i fossils occur in the 
eroded oentree of the folds. There is an paren | 
between the Miocene and the overlying strata, whi 
s to be of Lower or Middle Pliocene age. The 

ertiary deposits are covered by Pleistocene pebble- 
"eds. The latter are probably an old sea-beach. 
Subsequent elevation during a pluvial period allowed 
of & ‘creep’ of the pebbles north Redeposi- 
Kion in successive stages was effected by eastward- 
flowing rivers of the Indus . i 
mimes, an elevation of about 1000 feet has taken 
place along the southern edge of the district.— 
å. Tindell Hopwood: : quassus, a new genus 
and species of toxodont from western Buchivacoa 
(Venezuela): with a note on the reptilian remains 
wy W. E. Swinton. Gyrinodon differs from Toxodon 
n its more primitive dentition, and in the characters 
of the akull-cap. It differs from Alitoxodon in the 
sharacters of the mandibular physis. This is the 
northernmost locality for torodontä Ñitherto recorded 
n South America. Apparently the toxodonts followed 
4 northward disposed 


Royal Statistical Society, April 17.—M(ajor P. Granville 
Edge: Vitel registration in Europe. Modern public 
2ealth work is y directed and controlled by the 
»onalumons reached after the study and analysis of 
late resulting from the careful collection of the vital 
"acta of human hfe. Such records constitute a national 
system of book-keeping. Accurate and complete vital 
naaninta soso bie lar the vitare ol Dann 
orinci r8 responsible for the wastage of 
aad. the degree of success attending the intro- 
luotion of various health measures, and promote 
research with the view of reducing sickneas, controlling 
lisease, and longing the a span of human 
ife. ‘Although vital statisticians of various countries 
aro upon the study of similar problems, the 
nformation sought by the various national schedules, 
and the methods of procedure and classification, eto., 
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differ so essentially that the resultmg date are not 
comparable between one country and another. The 
official records of many European States contain 
serious and remediable defecta, which increase the 
difficulties of securing comparability of data between 
one country and another. : 

DUBLIN. 

Royal Dublin Society, Mar. 27.—H. H. Dixon and 
T. A. Bennet Clark: The influence of temperature on 
the responses of plant tissues to electrical stimulation. 
The view ia put forward, on the basis of the work of 
Hóber and endon in particular, that the sudden 

in the electrical reewtanoe of a tissue, brought 
about by the passage of an electric current thro it, 
15 caused by an increase in the permeability of the 
protoplasmic membranes and not by alterations in 
the concentrations of ions. api work on p 
relationship between the vol energy-oonten 
of the stimulus and the gnitade of tho resulting 
change in eability has confirmed and ex- 
tended. 7 te sensitivity decreases extremely rapidly 
during November and moreases as rapidly in Decem- 
ber and January, after which a rather slow increase 
in sensitivity occurs, The response is of a dual nature. 
At & temperature of 0° C. the negative reaction is the 
greater; as the temperature is raised to 20? O. the 
positive reactions are increased more than the 
negative; further raising of the temperature causes 





marked predominance of the negative reactions. 
Continu revious to various temperatures 
does not alter the sensitivity of tissues at a fixed 


temperature of experiment. It does, however, 
tem alter their remistanoe.— W. D. Davidson: 
(1) The rejuvenation of the Champion potato. The 
downfall of the Champion and other old varieties 
was, in all probability, due to the presence of one or 
more of the diseases included in the mossic group. 


, Almost all Champion stocks had become affected to 


the extent of 100 per cent. In an effort to propagate 
& healthy nucleus stock, nine plante were with 
care selected from the beet stocks procurable. eso 
plants were & tly healthy, and were dug eer 
to minimise the risk of infection. A tuber from 
plant was tested for freedom from mosaic. The 
produce of all plants found to be healthy were grown 
in unita turnips well isolated from gach other 
and from all other potatoes. one writes 
was followed for three seasons. During the two 
seasons no trace of any of thb mosaic disfases waa 
discerned. In the third season a few planta had to be 
removed from three unite. It is confidently believed 
that the selected stock is now quite as healthy as 
when it was put in the market more than fifty years 
ago. (2) A review of literature dealing with the 
degeneration of warieties of the potato. 


Panis. 

Academy of Sciences, Mar. 19.—J. Costantin: 
Contribution to the biological study of Picea excelsa. 
Two i would appear to grow in symbiotio aseoci- 
ation with the roota of this tree, Polyporus ovinus and 
Pholiota The fact was noted in the Savoy 
Alpe, but direct experiments are necessary to prove 
the influence, if any, of the mycelium of each of those 
fungi on the development of the trees.—Ch. Lallemand : 

the legal creation of a new gold franc of re- 
duced value.—Amé Pictet and H. Vogel: The synthesis 
of cane (v. p. 689).— Alex. Froda: The ensemble 
of discontinuities of the first ies—A. Kovanko: 
Some generalisations of nearly periodic functions. 
G. Vranceanu: Periodico solutions with very long 
periods.—Belxecki: The case of equilibrium of elas- 
ticity of a hollow cylinder.—R. Wavre: The figures of 
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uihbrrum of a h eous fluid mass.—V. G. 
Siadbey: The orbit of Fmsler’s comet, 1024 II. 
For this comet several systems of lio elementa, 
&nd one ee have been calculated by various 
authora. Taking the whole of the lished date, a 
recalculation of the elements has made. The 
most probable appears to be hyperbolic, the 
constanta of which are given.—Al. Proca: Some re- 
flections on the foundations of dynamics. The fifth 
dimension.—Nageotte : The Brownian undulgtions of 
thin plates and of fllumenta in myelinic formations. 
— Mile. M. Chenot: Higher order oscillations in an 
oscillatmg circuit.— Mlle. St. Maracineanu: Phenom- 
ena resembling those of radioactive substances pre- 
sented by metals.—A. P. Rollet: The existence of ds 
oxide of silver Ag,O,. The anodic oxidation of silver 
in an alkaline electrolyte of higher concentration than 
normal gives a peroxide » which is very stable 
in alkali solution.—Paul Mondain-Monval and Paul 
Schneider: The temperature of transformation of 
liquid sulphur into viscous sulphur. Curves are gi 
showing the viscosity of hur, and of hur 
containing various proportions of various organic 
substances in solution, as functions of the temperature. 
The temperature of transformation of pure sulphur 
is 160° O., and this is raised by the presence of organic 
substances in solution.—Mlle. Suzanne Vell: Yellow 
ferric hydroxide, the result of the controlled oxidation 
of ferrous sulphide in suspension. An lication of 
the In the etisation coefficient to the 
study of ferric hydroxides produóed under differing 
conditions.—P. Vaillant : e composition of the 
Kimdt displacementa in an absorption spectrum with 
several maxima.—Pierre Auger: The directions of 
emission of the photo-eleotrong.— Maurice Billy: The 
composition of titanium peroxide. In an earlier paper 
the author indicated that the hydrate iprtated 
from a pertitanic salt had the composition TiO, Aq. 
Schwartz and Sexauer, repeating thdse experiments, 
come to the conclusion that the composition is TiO 
provided that the temperature is kept about od. 
Additional experiments are given showing that ab 
0° C. there is more oxygen 00 ds to the 
formula TiO, altho far removed from TiO,.— 
A. Duboin: The introduction of bromine and iodine 
into silicates. Definite have been prepared 
of the ge ag KBr, K40, CoO, 48i0,, and 
KI, K40, CoO, 48i0,.—Raymond Quelet : The ction 
of ium on same romoethylene deriva- 
tives of benzeno.— Marcel Godchot and Mile. G. Cauquil: 
The dehydration of the pa soone of cycloheptanone.— 
J. Orcel and Gil Rivera Plaza: The microscopic study 
of some metallic minerals of Peru.—Louis Barrabé: 
The tectonic of the region comprised between the 
Manambao and the Manambolo (west of Madagascar) 
and on its relations with eruptrfe phenomena.— 
J. Thoulét: The densimetrio study of Humboldt’s 
current and of the sea of Easter Island.—]. Aloy 
and Jacques Aversenq: The radioactivity of some 
springs in the Pyrenees region.—L. Éblé and J. Itié : 

e values of the magnetic elementa at the Val- 
Joyeux station (Seine-et-Oise) on Jan. 1, 1928.— 
A, Eichhorn: The various of mitosis of Hyaocin- 
thus orientalis and, comparatively, of Allium copa. 
H. Belval: The genesis of starch in cereals, glucides 
of leaves, and the stems of rice.—Volmar Jerm- 
stad: Sclareol, the principal constituent of essential 
oil of This substance, of the composition 
O, H0; 18 a tertiary, polybydrie aloohol, ted 
and similar to the p ins and choleeterins.— 
Lucien Daniel: New o ons on the variations 
of degoent in Jerusalem artichokes. — Cl. 
Fromageot: The deviataons which may oocur in the 
hydrogen ion concentration of the soil at pointa close 
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together.—Tchéou Tai Chuin: Theabsence of strobilisa- 
tion and persistence of budding during the winter in 
artificially fed scyphistomes.—E. Roubaud: The 
reactivating anhydrobioais in the evolutive cycle of 
the p sca of maize.—A. Giroud: The structure of 
ondriosomea.— Mme. Phisalir: The power of 
d ing the virus, of rabies t% vitro of the venom 
from the aspic viper. This make poison, heated to a 
temperature which destroys ite toxic power, still 
the power of. di ing the virus of rabies 
in vitro.—A. and B. Chauchard and J. Hurynowicz : 
The measurement of the excitability of the vaso- 
constrictor nerves in man.—Marcel Brandza : Morpho- 
logical and experimental researches on the solerote& 
of the calcareous Myxomycetes.—J. Magrou and 
Mme. M. Magrou: The action at a distance of 
Bacterium tumefaciens on the development of the egg 
of the sea urchin.—Lecomte du Nouy : A spontaneous 
modification of the viscosity of blood serum. Some 
resulta obtained with an apparatus permitting & oon- 
tinuous obeervation of the variation in viscosity.— 
H. Carré: Acute itio infections.—Ed. and Et. 
Sergent and A. Catanel: A new parasite of paludiam 
of birds. 
GENEVA. 

Society of Physics and Natural History, Mar. 15.— 
R. Wavre: The deviation from the vertical witt 
depth. The author extends the formula of the devis- 
tion from the vertical to the case where there may bt 
movements in the interior of the planet.— Pierre Dive 
A generalisation of & formula useful in geodesy 
The &uthór shows that the rigorous formula for th: 
increase of gravity with depth given by M. Wavr 
extends to any ent rotation of a planet rounc 
ita polar axis.—R. Chodat and H. Evard : The distri 
bution and localisation of tyroainase in the highe 
plants. By means of the reagent p-cresol in 10 pa 
cent. solution, the authors have been able t 

rove the yee of tyromnase, which is foum 
locale m di t parte of pent (leaves, pedumoles 
roots).—R. Chodat and A. Senglet: The sapécage o 
* Maté’ and the presence of ferments in Ilex paraguari 
ensis. True < Wate? is furnished by Ile paraguari 
ensis (the 'Matós' of botanical gardens are mor» 
frequently plants other than this). Ilex paraguart 
enms contains oxidismg ferments ; the operation o 
singeing, called sapécage, to which the plant 1s sub 
mitted, neutralides the action of these fermente. Th» 
blackening of the plant and of ee obtained from 
it is thus &voided.—L. Duparc E. Rogovine : / 
new indioetor for the volumetric estimation of phoa 
phoric acid. By the use of uranyl acetate witi 
sodium salicylate as indicator, the authors were abl 
to carry out an estimation of phosphoric acid whic 
can be applied to the examination of urine. i 


Romer. 


Royal National Academy of the Lincei, Jan. 15.— 
F. Severi: Simple and double algebraic m: (8).— 
N. Parravano and G. Malquori: In igations on th 
sulphides of mo. enum (2). ibrrum of th 

uction of molybdenum disulphide by means c 
hydrogen. This reduction, MoB, + 2H, = +Mo, 3 
a reversible reaction, equilibrium being estebli th 
more readily if the disulphide and h are take 
as starting materials. e values of Pa, are calculate 
from the experimental values of PH,8 at differer 
temperatures by means of the equation log Pa, 
2 log [PH,-log K, and the isochor equatic 
gives for the tonality at the reaction, Q = - 20, ca 
at 805°-910°, — 28,000 cal. at 910°-1005°, and ~ 24,0 
cal. at 1005?-1100?.—L. Sabbatini: Pharmacologic» 


iments with igen ar re ag injeote 
endovenously. When inj directly into the ven 
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X the ordinary experimental animals, sodium per- | 
te acta simultaneously on the blood plasma, 
he logical elemente of the blood, and the 
cudgel ra of the vessels, but the greater portion 
ed on the red corpuscles, i mtense 
asmolysis, Xglobinsmia, hemoglobinuria, and 
„nemis, which, certain limits, are proportional 
aane des Dd At the same time, the salt 
undergoes reduction to manganese dioxide, which 
emains colloidal. Thus, the action of the per- 
te is at first limited to & local effect on the 
Wood ebich uben eid tie Ce ond a RR 
iffusing as such to the’ 





‘antidote, o; preventing it from 

organs and from giving the eral action 
d par ie. If the dose is the animal 
urvives, since the hm@matio lesion is slight. In a 
vaahed red globule from the blood of the rabbit 
smolysis is produced by 7.0x10-* and complete 


nin ion by 8540x107" gm.-mol. of the 

io.—G. Paloxxi: Projective invariants of 

ontact plane curves at a point of flexion.— 
' Nali: In equation of the third jes and 
ppucationh tee erential equations (1).—G. Wataghin : 
general integrals of some differential equations 


K mathematical physica. An attempt was made 
revi to overcome some of the difficulties 
npo Nos explanation of luminous interferenoe 
m the is of the hypothesis of the corpuscular 
tructure of light by considering the light quanta as 
wulting from the superposition of i 
x spherical electromagnetic waves. 
osition of the quantum into harmonic components 
ee sur ee ee ee theais 
, not contradictory to the undulatory theory of 
«terference and may serve as a foundation for the 
aterpretation of the whole complex of optical 
'henomena, A demonstration is given of a theorem 
1 the solutions of the E coN 
Af -3 za =O 
hich permits of the oonstruction of models of the 
zht quantum in conformity with the above views.— 
. Raimondi : Complements relative to the calculation 
the dynamio action of a current flowing between 
strip and an indefinite plane wall.—G. Vranceanu : 
he esio displacement in anolonomous varietiea.— 
. Persico: Molecular velocities, conditions of ex- 
«ation, and probability of transition in a ting 
B.A. Quilico: Action of aminosulphonio acid on 
wwaturated compounds. When heated at 140°-150° 
sith exoeas of ansthole, amincsulphonio acid 
good yield of the ammonium salt of an acid, Ane 
converted quantitatively into anisio, acetic, and 
Iphurio acids when boiled with alkaline 
elution and has the constitution, 


CH,)  BO,H or CH, . O . OH, - pop 


ba ONO. 3 
E] 3) 3-H,0, and Oy); - 
hoe Tho enit Ca(NO,), 4H,O Is in 
uilibrium with oie creep up to 52-95 
r cent. of HNO concentrations 
the acid for ao qe. SEO, 


NOs 4H40, eNO gy E 
eotively 60-01, 34-45, XO» THAO baing Te 


«ug, whereas tetrahydra iei cadmium nitrate rhay 
completely dehy ed at o temperature 
nitric acid (d. a2, hexahydrated zino nitrate 

‘ea anly two molecules of water, and hexah ted 

sgnesium nitrate remains unchanged, under the 

ne oonditons.—F. P. Maxza: The rotatory 
spersion of the alkyl tes.—-Glambattista 

I Piaz: The gneissio digitetion of Val Inferno 

ran. Paradiso).—B. Monterosso: Obeervations on 

» sexual biology of the Beytodoids. 
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of t of Industries, Madras, for the Your ended 
sist karan aay, Pp. vi+84. (Madras: Government Press) 123 aunas. 
p. P Rowe Sot No. 276, April. Pp. -Fxxni. ype 
A 6d, No. 276, sa : 
X. and F. N. Bpon, Ltd.) 10s. 6d. 

ent of : New South Wales. No. 
129: a Reparti, No & By Dr. H. R. Seddon. Pp. 58. 
oE at Aara Journal of the Oounml for Buentific 


Umen of South Afra: ndusiries. 
ponies! Mamoir No. %: Tho Iron M meres 
die. Perey A. Wagner. Pp Pp. 208 (45 t 
wyemod Annual IT ena -Géblopad ferry 
ce ue T Pp. 8. : Governments Printer ) 
of Education Vacation Ocorem m Ragland end Wale 
3. (London: HLM. Stationery Office.) Od net. 
ge tha ee eee d Vol 14, 1927. Pp. 
148, (London: 
Arr Maity. Asronantionl Heecareh and 
Mexmoranda, Ho. 1118 (As. 391): A Survey of Stability 
below tbe with an Abstrest for ers’ Use. 


B.' B. Gates, 
ir scar Me Ro nm (a FO: Motonng 
$16.) p THA piis e Agri 
Proosedings of 


4 of Balanos in 
Dusk, Noel Paton. Pp. 0+2 plates. ls 6d. Vol 48, Part 1, 
No. 6: The Theory of Jacobuans, from 1886 to 1919. By fur Thomas 
Mar. BT-O4 ls. Od. nburgh: Robert Grant and Bon; 
London and Norgate, Ltd.) 


Formoxr. 
Doro ES 
No. $5: Achievements in Home Eoonomios Education. 
ocenta. S 
des Nations: League of Nations. Institut mternational de 
1ntelleetuelle : 


International Insitute of Intellectual 


eibi arid Bulletin des nel aors salen M MIU. ens aN 
Pp. n+49. (Pars: Les Presses univermtatres de France. 


8 france. 

Sentrelanstals fur Metecrologie und Geodynamfk. Publikation Mr. 
181: Jahrbucher der Zen trina fur Meteorologie und Geodynamik. 
Amthchs Verdffentheh 1934. Nouo Folge, Band 61. 
Pp Sines te oet  Éarten. (W:en.) 

Ministerio da 


VES 
ridustra e Oommermo: Directora de 


ARAS UA ian Eie iq otio doo Pelo Dr. J. de 
Bampato Ferez. Pp. 19. de Janeiro.) K 

Instituts smentfiques de Bultensorg: '''s Lands Plantantuin. 
Treubía: Recueil de travaux zoologiques, hydrobuol ues st océano- 
graphiques. Vol 7, Sap lavrawon 1, Novembre Pp. 85+ 
2.50 f. es 9 vrumon 1, Févr 1028. Pp. 1444-b platos. 
Boden Government:  Welleome Research Laboratorios, 
Report of the Government Ohemmt for the Year 1917. 

(Omemical Beotaon, Publication No. 50.) 1¥+80, (Khartoum. 

Univarmty of Cal:fornia Poblicatecns in . VoL 80, No. 8: The 
Muscular Anatomy of the American By B. 
Re Hall x pena. $5 centia — Vol 30, Na 9: Varation 


within a Brood of fio Garter Bnakea By Mns M Fisher. Pp. 
291-10. 25 cents Vol 30, Nos. 10 and 11: A New Haoe of Black Dear 
from Vancouver Island, British Columbias, with Remarks ou other 
godes di rl Ear by HB. Raymond Hall; and Records 
Bupernumerary Teeth in A. Ha Hal Pp. 3231-3. 
i ud 1112H tired pletan 14-15. 35 oen priy rans Oal. : ye 
versity Loadon : eee Nob NUT dancer 
Pe voles, N iu of tha oe genes viii sien Chak T 

Fo mur 
TIR Or Po voles rak No 2, Pp- t du uu 
Neri Finn inita mer in the je Boath for Peach-Borer 
By Olver T. AT sce iapela Alden. Pp. 40. (Washington, D.O, : 
Office.) 10 conta. 

VoL 80, Mo. 9: Aboriginal 


Ri anolan Mctllansods Oollecizons, 
ooden Objests fiom Southern Florida. By J. Walter Fowkes. 
emen TA) Pp. 2+8 plates. (Washington, D.O. : Brotheonian 


OATALOGUER. 


ngunio” X-Ray Apparsios for use with Metalix Tubes, "(Bulletin Wo. 
98.) Lo (london : W Wateon and fous (Hiectro-Med:;cal) Led.) 

A General Catalogus of the Mauufrctures of Adam Hilger, Lid. Pp. Pp. 
«Doer Rie PSO CHAI KIF LY} MES 14-1v. (London : 

Hilger, Ltd.) 
Clasetfied Last of Second and Belentifo Instrumenta. (No 02) Pp. 
vi--5&. (London: O. Baker.) 

iastan Organa Chanlclt Last No. 18, March. Pp.T9. (Rochester, 
N.Y.: Eastman Kodak Oo.) Sedi 
The Hol Dual Oontrol Unit for Raped pre rine saion 
No. 283 ) TRA (London: Newton and Wrght, 
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Diary of Societies. 


SATURDAY, Aran 96. 

iii e dene GC duifhalt Woreestsr) af 10 am —T. 
Cnink and others: Discumnon on The Worcester Aotrvabhd Bl Plant. 
IwwrrruriOW oF MUNIOIPAL AND Oovsry H»orwrmza 


Gi gale S Hall, Stafford), eb 11 4a, —W. 
LAND DarrrruTR oF AND 


i ver kuntoa] 


Tas Rein, by W.. Broma; Roof Control on Longwall Faces, 


e MONDAY, Arar 90. g 
Issrrrurr or AOTUAAIES, at 5.—P. O. Orum War-time Finance—A. 
Conditions d ating and after the Waz as they 


Résumé of Financial 
affected Life Insuraenes Oom: Wai dria 

RovAL Souwrr or AXTR, at A. G. Huntley: Applied Architectural 

Aconstyex (Dr. Menn Leetures) (LLL). 


TUESDAY Mar L 


RorAL Oou.xom or Prraictams or Loxpox, at &—Dr. M. P. Poulton: 
que QE a BAAT Of oertain: FINUM Gan Aona (Olver Sharpay 
BoraL Bociwry or Municon (Orthopedies Section), && 5.80.— Annual 
General Nesting. 
EKooLoaraAL Bocnwrr or Lowpox, ab 5.90.—Dr. G. M. Vevers and R. A. 


6,30.—Dr, S. A, Neave: Mt. 
ROTAL Prorograrmo Soamry or GREAT RUM (Pictorial Group), at 
T.—The late Mr. Greenall : Goudie Tat 
ImWrrITUTION or AUTOMOBILE Ato Graduates’ Becton) (ab 
Royal H Laton), at TO D. etis: Modern Meth af 


Told Umxxs A d ME Qa Pes Load Jes 
Geroko: Bome Oonadersions the Peak Load Pro 
A beak iad Desi 


WEDNESDAY, Mar 2 
Rorat Boonrr or Mapicom Medicine Section) (Annual 


ot 
ey on the Bourees of Harvey :—Prof 
Pas T. T Ode: The’ Tus Hmbryology.—Dr. J. F. Prendergast 


TwsTtTUTIOX OF HLacraioaL Epos (Wireless Section), at 6.—M. G. 
Boroggie and others : Informal Drsousaon on Bersened-grid Valves. 
Km uk Ponce Ai ms AND OTHER AXALYTTICAL Cumrses 
“Gomes J ab &—A, L. Willams: Looust Kernel Gum and 
mexir Waterhouse: Investigations into 
of Tantalum, Miobrom, and ther Mineral 
Hydrol 
ew Preeipl 


laquonoe Wese. 

Bora. Socimry or Arts, at 6.—W. Taylor: Standardisation m Apparatus 
for Bence Teaching. 

BovAL MicaosoorrcaL Soormrr (Biological Bectaon). 


e 
THURSDAY, Max 8 


Brax. IxyrrrUTA rae Pree ue (ab Institution of Gayl 
Gold Medal to 


and Latest 

Data and 

B. Bnnsít: Reactivi 
D ew Plan$ of the Appleby Iron 

te and R. R. F. Walton Biest Turnaos Furnace Practice in N 


and F. 


(a$ Atlanto Bota, jal, Nemea P A.X.—Prot. 


D A. Moulton: Refractory M. ortar for La 
‘or ap 
Bafraotories, —W. J a Ww a. The Bifecs of 5 Bubelic dung 


Him flos Bint for soms Grades in Lime-bonded Silica Braks. — 
Gil: New Dé in Gas Works ur er ie Plant, with 

Specal Heference to Refractory Materisis.—A. T. : The Vitn- 
freuen of Clay Producta,—P. Cooper : 
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Heating Nlementa; Bome Problema in the Manufacture and Use. 

W. Emery: Notes on Refractories for Bali Glaze Kilns, 
PO BUR ed ha er OE HONOR at 5 —Dr. M. P. Ponito: 
An Experimenta) Btudy of certain Visceral Bansabons (Olver-Bharp 


Parigi: 
RA D. Ooppock, V. Subramaniam, 
Walker: The Mechanum o the Degradation of Fatty Asda by Moo 


8yn 


Bulphur.—A. J. Lowry. 
of Thallium Bele (a) Thallium T» 
AAS QANE SS CHIMIE (b) Alky}-dertratives (with F. 3 


DATO, UP ao Src Hxorrxxa, at 6.—F. H. Hosenorant 
Preckes and Progress in Oombuston of Coel as applied to Btee 


Borar Boomr oz Mxpione (Tropical Diseases Section at 8.15. 
Annual General Moetang. » 


FRIDAY, War &. 


Ixox AXD Sreet etra (Amana UE (at InstituWon of Or 
ttee on Heteragence 


m hetios Section) (ab -— 
), a$ £80. —J. A. Thorbarn : Is there a Logis of the 
OTOGRAPHIO Bocrarv or Gawar Berran (Informal Pads 
a oer ORA MT. 
Joxiox Dxsrrruri0N oy MNorxxxxs, at 7.80.—F. C. Dein: The Appik 


tion of Blectrinty to Domestio 
GroLocums' Assocation (tb U: PM NS at T.80.—6G. M. Lex 
This Oh eri Bota of Palestane.—Dr. P. K. Ghosh Minera} Asse ble 


D Palmore Grai Granite. 
para Bocrxerr (at yarns Collage) um pie in rea 
j ee Prat. a Board of peratve 

[) on Dom M^ 
HovaL IwerrruTiOX or Guuat Barrar, at 9.—Rt. 
Oredit and Currency. 


[on. B. MoKenr 


SATURDAY, Mar 5. 


Bora, faxrraxv Lorrrrore (at Guildhall, Preston), ‘at 10 d or a 
iE e E Disenssion on The Present Postion of 


Milk Bu 
Era Lees Boourrr (at Obssbunt). — — Phytopasholog 
eetang. 


PUBLIC LECTUNKS. 


TUESDAY, Mar L 


Loxpox Bomoor, or Boowoxros awn POLITICAL poreon a b.—Prof. 
(Husorod 


XIYEKASITY COLLAN, 

Evidence for Onrreat Methods of. Treatment, Gacosediny Deca: 

on May 3 and 3 )—At Ln, Dr.D. 3 T Owmisat2on in 

Grman Cotten, at 6.— Br Ho aia donat: Phy 
Lectures on May 2, 8, and 4) 


WEDNESDAY, Mar 1. 

Loxpox pemon or Pooxoxios awn PoLrrioaL Boum at 5.—Dr. 
Hall: Bome Common Factors in the Beonomic and Deve} 
ment of Y 3n Modieya, And post-Medieval Timea, (Buooeedw 
Lectures on 

Kira's CoLLEGN, at Dr W a Brierley: Present Tendencim 
the Btudy of Plent Disease. 


THURSDAY, Mar £. 


Maer Lox»ow CoLLrer, ab &—Prof. W. C. MoO. Lewis: Bome Phys 


chemical of Malignant Tissue (Oan im 
Ixsrrrorz or PATHOLOGY AND EEXNA Br. Y's HORPTTAL, ab 
Prof. D. W. Carmalt-Jones : Iodine in ton to Goitre 


FRIDAY, War 4. E 
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Forestry and Agriculture in Great Britain. 


RECENTLY published part of the Scottish 
Forestry Journal (vol. 41, pt. 2) contains 
several articles of interest for those who have 
some acquaintance with forestry practioe in Great 
Britain. Perhaps the paper of chief importance at 
the present time is that by Dr. John D. Sutherland 
on the “ Economic Balance between Forestry and 
Agriculture." Dr. Sutherland’s main theme re- 
volves round the contention of the Forestry Com- 
missioners that in view of the good work already 
accomplished, a larger grant should be made to 
them for the next ten years’ work, allusions to 
which have already appeared in our columns. Dr. 
Sutherland in his openmg remarks states that 
“ there is the certain prospect of a world shortage 
of coniferous timber within the period of one forest 
rotation." Opinions differ, as can be readily 
understood, as to the exact significance to be 
attributed to the phrase “ the threatened timber 
famine.” 

Some time ago, reference was made in some ahort 
paragraphs under the heading “Log Rolling," 
in the Timber News, to Lord Clmton’s remark 
in a recent address on “‘ Imperial Forestry " read 
at the Royal Colonial Institute. Lord Clinton 
stated that it was estimated that-the quantity of 
timber used and destroyed amounted to eight 
times the annual growth. On this the writer 
remarks, with particular reference to the subject 


at amber Seen as Bure 
“This cannot on for ever . . . we have no 
t faith—like the masters in the timber, trade— 


in the belief of approaching timber famine . . . 
we are inclined to the impression that prices of 
timber will gradually rise affer post-war, stabilisa- 
tion, and that in course of time there will be a 
sho compared with the preponderating sup- 
plies of to-day, and it seems t in hardwoods, as 
with saftwoods, those who warn us of a timber 
famine are nearer the truth than those who ignore 
e 3 e 


In his article Dr. Sutherland contraste the 
Government expenditure in connexion with agri- 
culture with that on forestry : 

“ It is a fact,” he says, “ that both food and tim- 
ber are easential to our existence, that our con- 
sumption of the former represents a value of 
£722,000,000, and the value of the timber used is 
£63,000,000 (figures for 1925) . . . is it too much 
to expect that when the subsidies and assistance to 
agriculttfre are £16,000,000 the amount presently 
devoted to the ing of timber through the 
creation of foresta t not in the same pro- 
portion be £1,300,000 annually instead of about 
£350,000 1 If further support of this suggestion 


698 


be necessary, it may be represented that the 
expenditure by the nation on forestry, whatever 
the amount, is for creative purposes and might be 
described as & national endowment, and one which 
will be productive of material absolutely essential, 
and in this process of production yield a return to 
the State." 





Dr. Sutherland produces many sound arguments 
in favour of afforestation in his paper, but the one 
above quoted appears open to question. Both as 
individuals and as a nation we are greatly im- 
poveriahed. However desirous individuals might 
be to form an endowment for the future of their 
children, let alone grandchildren (as is the case 
with forestry), their present circumstances pre- 
clude the idea. Much of the State expenditure 
on agriculture is at least profitable to the existing 
generation, and therefore the taxation imposed for 
this cause results in some direct return. Few at 
present alive can hope to share in any future 
benefits which may accrue from the afforestation 
work undertaken at the present day. In the 
opinion of many who have studied this question, 
the decision which faces the Government, in view 
of the fact that no very apparent alleviation to the 
taxpayer is in sight, is on what scale the afforeata- 
tion work, with due regard to the interests of the 
taxpayer, should be carried on during the next 
ten-year period and whether some of the heavy 
overhead charges could not be curtailed. 





Science and Policy in India. 

The Development of Indian Agriculture. By Albert 
Howard and Gabrielle L. C. Howard. (India of 
To-day, Vol. 8.) Pp. vi+98+6 plates. (London : 
OxfordUniversity Press, 1027.) 38. 6d. net. 


HE Oxford University Prees is to be oon- 
gratulated on the foresight it displayed in 
1824 in inviting Mr. and Mrs. Albert Howard to 
prepare & short account of the preggnt position of 
agriculture in India, and Mr. and Mrs. Howard 
deserve the warmest thanks of all those interested 
in agricultural development and research, the 
education of the farming community, and the 
social institutions and economic life of the coloured 
cultivators of Great Britain’s tropical and sub- 
tropical posseasions, not only for the skill with 
which they have dealt with their subject matter, 
but also for ita timely publication. Their hundred- 
page volume on “The Development ot Indian 
Agriculture ” is a model of compreasion, not merely 
a masterly summary, of the salient facts and current 
opinions regarding the past, present, and future of 
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the industry upon which nine-tenths of the popula- 
tion of India is direotly or indireotly dependent. 
It should prove invaluable as a guide to the labours 
of the Royal Commission on Indian Agricülture 
which at present, under Lord Linlithgow, is pur- 
suing ite investigations in India; it can also be 
warmly commended to the members of the Simon 
Royal Commission for their careful study, not 
because it deals with the constitutional issues which 
are their immediate concern, but because con- 
stitutional reform without economic and educa- 
tional reform will do nothing to ameliorate the 
condition of life of the mas of the popia tion of 
Indis, and this is what matters most. 

Mr. and Mrs. Howard are concerned mainly with 
the problem of raising the standard of living of the 
rural communities of India, They write with an 
authority based upon twenty years’ successful work 
in the country. They possess the cardinal virtues 
of faith, hope, and charity : faith in the scientific 
method, hope for the dawning of the day when the 
peoples of India possess the knowledge and deter- 
mination to apply the discoveries of science to the 
soil which sustains them, and that charity born of 
sympathy and a ripe understanding of the peasante 
for whom they labour. They combine a flair for 
research with unusual gifte for administration, the 
enthusiasm to discover, coupled with the will, 
capacity, and determination to have their results 
applied. They are of a type with those public 
servants of Canada recently described by Prof. 
McLennan as working for meagre rewards and little 
recognition to confer incalculable benefits upon 
mankind. The very nature of their work makes 
them the architects of a new order, missionaries of 
an enlightened imperialism, statesmen of the world, 
not the instruments of parties, factions, or nations. 
Their funotion is so to direct the energies of man 
that he will no longer spend all his days in ceaseless 
toil for mere existence. 

Nothing could illustrate the struggle for existence 
better than the statistics given in this volume. 
Out of the 316,000,000 people in Indis, about 
225,000,000 are direotly dependent on agriculture. 
The total area under food and fodder orops, for 
supplying the oultivator and his cattle with food, 
is only 220,000,000 acres, that under money crops 
—out of the proceeds of which the cultivator pays 
his land revenue and purchases a few necessaries 
other than food—is lees than 40,000,000 acres. 
The average holding is thus extremely small, in 
some distriote lees than five acres in area, and the 
position is made worse because they are frequently 
cultivated by methods which are suitable only for 
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large areas. Abject poverty is the result. The 
majority of the people of rural Indis live in houses 
built of mud, thatched with grass, and possess 
practically no furniture. Small wonder that people 
living under such conditions are unprogreasive. 


They are “for the most part uneducated, illiter- 
ate, and almost incapable of thinking for themselves. 
The majority are born in debt, live in debt, and die 
in debt. Money-lending has become one of India’s 

test industries. . . . Even the best.cultivators 

ve little or no capital for developing their fields. 
Everywhere agricultural land is regarded as & 
convenient means of investing money so that the 
renta can provide a certain income. Only in rare 
cases ig uid devoted to land improvement. In 
many the country the preasure of popula- 
tion, both human and bovine, is intense, and 


but for the high infant mortality and periodical 
waves of oe the position would become 
desperate.’ : 


Keatinge estimates there are nearly 1,000,000 
useless cattle in the Bombay Deccan alone—and 
these have to be fed : as the cow is a sacred animal, 
and the people mostly vegetarian, they cannot be 
used for food. 

One fact is omitted in this volume which is of the 
greatest importance. Due largely to the applica- 
tion of the discoveries in medical and sanitary 
science, and the improvement in means of com- 
munication which enable food to be distributed 
in the event of the failure of the monsoon, the 
population of India has risen in the last fifty years 
from about 200,000,000 to ite present total of 
320,000,000. Now it cannot be pretended that the 
agricultural and allied services, in spite of their 
recorded triumphs, touch the fringe of the problem 
presented by this increase, or that the growth of 
manufacturing industries in India has done much 
to improve the general condition of the peoples. 
There is obviously an urgent demand for the 
acceleration of the work having for ita objects the 
improvement of methods of agriculture, so that 
each unit shall yield “ either more produce, more 
valuable produce, or an increased yield of a better 
quality than the average,” and the increase of the 
area under oultivation. -That this can be done is 
exemplified by some of the resulta obtained in the 
past fifteen years. ‘Pusa wheats’ now spread 
over an area of more than two and a quarter million 
acres in the United Provinoes, representing a yearly 
increase of profit to the growers of £2,500,000 : 
heavy yielding varieties of rice now cover 0-8 per 
cent. of the total area under this crop ; 12 per cent. 
of the area under cotton, and nearly 10 per cent. of 
that under jute, is now raising improved types; 
improved varieties of sugar-cane, fodder-crops, 
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ground-nut, and tobacco have also been introduced 
with successful results. Ata conservative estimate, 
made in 1925-26, improved varieties covered no 
leas than 74 million acres, representing an enhanced 
yearly value of more than £5,500,000. Compared 
with the coat of the services whioh produced them, 
the resulte are a magnifioent achievement, but 
“ much greater pro, could have been made,” 
say our authors, " but for one great obstacle, 
namely, the fact that the Indian oultivator is 
uneducated and cannot be reached by the printed 
word. How tly the illiteracy of the peasant 
has ham the work of rural uplift (my only 
complaint against the authors is the frequent - 
use of this word ‘ uplift] in India will be realised 
if the spread of the new varieties of Pusa wheats 
is compared with that of Marquis varieties in 
Canada and the Northern States of the Union. 
. .. In 16 years the Pusa wheats have covered 
a little over 2 million acres. In about the same 
iod the area under Marquis has exceeded 
million acres.” 

Mass education of the Indian country-side is the 
obvious need. By no other means will a desire for 
progress be kindled among the inhabitants of the 
villages. of India. Unleas the educational level is 
raised it is impossible to achieve lasting results 
by mere demonstration, except at ruinous ex- 


Two aspecta of the problem of educating hundreds 
of millions of people have to be considered, the 
education of the adult and the education of the 
child. Grondtvig in Denmark, Plunkett in Ireland, 
and the General Education Board—the unofficial 
body which investigated conditions in the southern 
States of the United States of America—have 
dealt with the first aspect with such success that 
prosperity has been brought to peoples which were . 
formerly distressingly poor and unprogreasive. 
The experiments they tried were successful because 
official effort was deliberately limited to propa- 
gands aimed at creating a demand on the part of 
the cultivatorg themselves for the education of 
their children and for better villages, rather than 
foisting upon them a programme of education and 
rural improvement from the outaide, and as a first 
practical step to assist them by the inauguration 
of co-operative farm demonstration to make the 
soil yield a higher dividend. Above all, the 
problem of "rural development was surveyed as 
a whole, studied as a whole, and dealt with as a 
whole." 

The efforts made in India for the past twenty 
years, which at first sight resemble closely those 
adopted elsewhere with success, have been in- 
effective because of the lamentable fragmentation 
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of effort. “ Moreover, the horde of minor officials 
(mostly townsmen) who now’ deal piecemeal with 
the problema of the villager is more likely to 
exasperate than to awaken him from his present 
attitude of indifference to all forms of progress.” 
Consequently, just as Mr. and Mra. Howard advo- 
cate a reform of the agricultural research services 
whereby the plant, for example, cotton, will be 
regarded as the centre upon which a knowledge 
of several sciences, of practical agriculture, and of 
the requirements of the trade will be brought to 
bear, its activities controlled by an unofficial 
organisation representing all interested parties, 
in place of the present officially controlled system 
based on the separate science, so they recommend 
the removal of the various agencies which deal 
with the problems of rural India from official to 
unofficial control and their consolidation under a 
Development Board of Rural Reconstruction, upon 
which the legislature, the executive,.the local 

- notables, and the most able of the workers could 
be represented. 

For dealing with the problem of the education 
of the child in rural areas Mr. and Mrs. Howard 
suggest that full use be made of American experi- 
ence. In America the imefficiently staffed, in- 

. adequately equipped and poorly built schools were 
abolished and replaced by a lesser number of central 
schools, well-staffed. and equipped and well-built, 
the children being conveyed to them at the public 
expense. This system, it is suggested, could be 
adopted with great advantage in India. What is 
wanted is not 


one poor little school in each of the 7,000,000 
villages of Indis," but from ‘ 1,000,000 to 2,000,000 
well-constructed oentral schools, each with suitable 
equipment, a number bf well- trained teachers, and 
sufficient pupils to feed the classes. Each of these 
schools, under the guidance of a schoolmaster who 
should be drawn trom a village—with adequate 
pay and a reco ition of honour in the 
community—could p e centre of of a 
group of villages. y ite means such movements 
igi O Pernia re , the Co-operative sale of 
prodao. the establishment of better markets, the 
Ti Dri of simple improvements in oultiva- 
tion, the distribution of improved seed, improved 
rural sanitation, better housing and better com- 
munioations will be dendi with a suitable meet- 
ing place. . . . The people generally will come in 
contact with the Government in other ways than 
through the policeman and the tax-gatherer.”’ 


In short, Mr. and Mrs. Howard believe that by 
the reorganisation af research, the concentration 
of the various departments at work for rural 
development into a single agency for each province, 
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mass education for adults and children on lines 
similar to those followed in America, 


“ the people [of India] could be taught how to help 
themselves and how to appreciate and make 
use of funds contributed by the State for the opie 


of local: movements. The gradual growth of the 


rural electorate, capable of intelligent co-operation 
with Government in the future development of 
India, would follow." 


This volume should not only be eagerly read by 
the members of the two Royal Commissions dealmg 
with Indian problems; it should also be in the 
hands of every statesman and politician in India, 
every student of rural education the warld over, 
and of all thoee who wish to understand the 
problems with which administrators and other 
publio servants in the various parte of the British 
Empire are faced. The problems facing India 
have been intensively studied for some years. 
They do not differ eesentially from thoee facing 
our local governments in Africa. It has been said : 
“ It is one of the defects of our system of State 
departmenta that the invaluable lessons of our 
Indian -administration and economic progrees— 
the result of much costly experience and research 
—and the history of its successes and failures, are 
not more readily accessible to other tropical 
dependencies, which are emerging from the state 
in which India was many years ago.” Mr. and Mra. 
Howard have done much to remedy this defect. 

A. Q. Caunon. 








Stellar Thermodynamics. 


Thermodynamik der Himmelskorper. Von R. Emden. 
(Sonderausgabe aus der Encyklopadie der mathe- 
matischen Wissenschaften.) Pp. iii+373-532. 
(Leipzig und Berlm: B. G. Teubner, 1820.) 
6-40 gold marks. 


EMDEN is wel known among studente 

e of theoretical astrophysios from his book 

“ Gaskugeln,” which summarised and extended the 

work done prior to 1906 on the problem of the 

internal constitution of .the stars. The present 

book has many points in common with “ Qas- 

kugeln," but it covers a wider field, Inasmuch as 

the recent development of the eubjesta is also con- 
sidered. 

In its scope and arrangement of subjects the 
book appears essentially as a historic account of 
our ideas concerning the internal structure of 
celestial bodies since the foundation of modern 
astrophysics. The introduction is naturally con- 
cerned with the fundamental laws of thermo- 
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dynamics and their applicability to stellar problema. 
Next comes & short review of earlier ideas opnoern- 
ing the origin of the energy radiated from the stars : 
the meteoric hypothesis of Mayer, and the gravi- 
tational contraction theory of Helmholtz ; and the 
insufficiency. of both, in accounting for the appar- 
ently long life cycle of & star, is pointed out. An 
interesting excursion on meteors in the terrestrial 
atmosphere oloees this first section of the book. 
The seoand section is concerned with the structure 
of gaseous stars in which the effect of transmission 
of energy by radiation is ignored. This was the 
point of view commonly adopted by the pioneer 
workers in this field in the past century, which 
led to the conception of stars in convective equi- 
librium. Most of Emden’s work fell within this 
category, and was ably covered in his “‘ Gaskugeln." 
By & rare caprioe of Nature, it happened that much 
of this work retained some interest also in the 
theory of radiative equilibrium of the stars, such 
that an inclusion of this section in a modern work 
is justifiable. Besides, this section is concerned 
with a variety of allied problems in which it is 
essential to adopt the microscopic point of view 
of kinetic gas theory. An important problem of 
this type is, for example, the calculation of the loss 
of mass from the surface of a star due to random 
motion of the molecules. 
In the third section a step further is taken, so 





as to inolude the effect of transmission of energy 


by radiation inside a star. We are here led through 
the different stages of development in this phase of 
the theory, as they are marked dówn by the names 
of Schwartzechild, Eddington, Milne, and Jeans. 
This section is written with sober judgment and 
becoming reticence with regard to doubtful pointe, 
which is muoh to be oommended, considering the 
delicate nature of the questions involved. The 
fourth section is concerned with the application of 
atomic physics to stellar problems. Here is given, 
for example, a short exposition of the theory of 
thermal ionisation, which was initiated by Eggert 
and Saha, and has proved to be of great value in 
the interpretation of astrophysical facta.” 

The book thus covers a wide field and bears 
witness of being written by a broad-minded and 
intelligent observer. However, in view of the 
difficult aspects of most questions concerned with 
stellar constitution, we cannot help thinking that 
this book would have gained considerably in value 
if it had been written from an entirely different 
point of view. In fact, so much space has been 
spent on the historical side of the questions, that 
modern aspects of the stellar problems have 
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received too scanty consideration. The author 
himself admits that the vital questions of stellar 
theory are really problems in atomic physics. If 
he had drawn the logical consequence of this 
recognition he would have devoted the bulk of the 
book to a thorough discussion of just these basic 
atomic problems, leaving earlier ideas, which we 
admit to be inadequate or unessential, to the care 
of the historian. B. RoSSHLAND. 





The Streptococci. . 

Annals of the Picketi-Thomson Research Laboratory. 
Vol. 3 (containing & Historical Survey of Re- 
searches on the Streptococci). Published for the 
Pickett-Thomson Research Laboratory, St.Paul'a 

. Hospital, 24 Endell Street, London, W.C.2. 

Pp. vi+316 +57 plates. (London: Bailliàre, 

Tindall and Cox; Baltimore, Md.: Williams 

and Wilkins Co., 1927.) 42s. net. 

LL pathologista will agree that our present 
knowledge of the streptococci, the round- 
celled bacteria which form chains by succesdive 
division, is in great confusion, and that the reason 
for this is the lack of proper means of identification 
of the numerous streptococcal species. Yet the 
importance of the streptococci in both human and ` 
veterinary pathology is known to be very great and 
suspected to be still greater than has been actu- 
ally established. Scarlet fever, puerperal fever, 
erysipelas, and the gravest forms of wound infection 
are accepted examples of streptococcal invasion, 
while acute and chronico rheumatism, in its many 
manifestations, heart disease, the enlarged tonsils 
and adenoids of youth, and the premature decay of 
teeth, are all diseases of possible streptococcal 
origin which, for elucidatién of their f&use, wait 
upon the identification of the infecting streptococcus 
by the bacteriologist. 

Our authors, Drs. David and Robert Thomson, 
have attempted to bring some order out of the 
present chaos. They have assembled the widely 
scattered literature on the appearance, behaviour, 
and classification of streptococci, the more important 
papers being reviewed in great detail and illuminated 
by comments based on the authors’ own observa- 
tions. This review, which ocoupies 250 of the 
800 pages of letterpreas, would alone justify the 
very great labour and expense involved in the 
production of the book. Nothing comparable in 
extent Has ever been published on the streptococci, 
and it may be taken as certain that baoterio- 
logiste who have been deterred from research on 
the streptococci by the thought of the arduous 
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preliminary reading involved will now take up the 
problems thus prepared and set before them. 

The review is followed by an article of 19 pages 
by Dr. Warren Crowe, giving an &ocount of his 
methods of differentiation (with 5 full-page colour 
plates of colonies) and by the authors’ list of the 
streptococai which they think can be identified and 
classified as separate varieties. They divide the 
streptococci into five main groupe, distinguished 
from each other by the colour changes produced 
by the constituent varieties on agar oontaining 
boiled blood. Group A produces no colour, group 
B produces a faint green tinge, group C shows & 
narrow green or yellow zone, group D bleaches 
powerfully, producing a wide yellow zone, while 
group É blackens the medium. Each main group 
has 4 to 6 sub-groups, based on hmmolysin pro- 
duction, the appearanoe of the colony and the ohar- 
acter of the streptococcal chains; the sub-groups 
comprise each from 2 to 16 individual varieties 
differing from each other in their power to produce 
acid from a set of 10 different sugars. Each of the 
varieties—there are above 100—is given, finally, 
7 photographs (made up in 52 full-page half-tone 
plates) illustrating the appearance of ita colonies 
under different conditions of culture and illumina- 
tion and the microscopical characters of the 
constituent cocci. 

Photographs have not hitherto proved of much 
value as an aid to the working bacteriologist, and it 
is doubtful whether those in the volume, despite 
the care and skill which have obviously been 
devoted to them, will be more successful. 

It is perhaps regrettable, since, at least, it is an 
honest attempt at orderly arrangement, that the 
general body of baoteriologiste are not at all likely 
to accept the classification proposed, and this for the 
reason that the characters on which it depends have 
not the validity required for the creation of bacterial 
types. The authors discuss this question and 
appear to conclude that, sinoe oyltivation and 
examination were in each instanoe performed by 
them under uniform and optimal conditions, the 
distinguishing features are stable and will reproduce 
themselves with all strains of the same type. They 
admit that strains which have been long in 
artificial culture may be found greatly altered, but 
that has not deterred them from classifying and 
figuring such áltered strains on the basis of the 
latter findings. The consequence is that the 
hsmolytio streptococci which most probably do 
belong, for the most part, to one species, find them- 
selves in all three of the main groups A, B, and C. 

- Baoteriologiste are tending rather to admit a 
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wider and wider range of possible variations in the 
cultural characters of even well-established bacterial 
species and to choose, as the nucleus of specific 
definition, the chemical reactions of the bacterial 
protein displayed in serological testa. It is true 
that variation is possible even in these, and it may 
turn out that there is a limbo of lees differentiated 
bacteria from which emerge, and to which return, 
the definable species as met with in disease and 
other forms of special bacterial activity. But the 
serological basis of species differentiation has, at 
least, the virtue of depending on a single reaction 
instead of on a complex of characters which so 
easily leads to the simulation of innumerable 
varieties. 

The volume includes a bibliography referring to 
more than & thousand original papers, & testimony, 
if further such were needed, to the industry and 
devotion of the authors. - f 

In the preface the promise is made that volume 
4 of these Annals will deal with the pathogenic 
streptococci, and baoteriologists in general may 
hope that it will furnish them with an equally 
useful tool for research on this highly important 
group. W. M. Soorr. 


Descartes' Geometry. 
La géométrie de René Descartes. Pp. iti+91. 
(Paris: J. Hermann, 1927.) 21 francs. 
HIS is a reprint— nouvelle édition" it calls 
'iteelf—of the great work of Descartes, giving 
the first exposition (such as it is) of the system of 
co-ordinate geometry since known as “Cartesian.” 
The reprint comes only two years after another, 
edited by David Eugene Smith and Marcia L. 
Latham for the Open Court Publishing’ Company, 
and naturally provokes comparison with it. The 
Open Court edition has the text in the form of a 
facsimile of the first edition of 1637. The present 
reprint is not a facsimile, but a reprint in modern 
type, and it is made more modern by the substi- 
tution, e.g., of a? for aa, and of = for Descartes’ 
sign for equality (a symbol like that used in modern 
algebras for ‘varies as,’ but turned the opposite 
way); it has no historical or explanatory notes, no 
preface and no index; and it does not give even 
the date of the edition from which it is reproduced. 
The Smith-Latham edition, on the other hand, 
has an English translation facing the facsimile 
text, and a large number of useful notes, historical 
and other. 
No doubt the present reprint is meant for the 
French reader, but the question arises, who 
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nowadays is likely to read the “ Géométrie” in the 
original, unless he is studying or writing on the 
history of mathematica, and wante to understand 
the exact stege of development represented by 
that work i—for no one would think of going to it 
for the technique of modern analytical geometry. 
As Prof. Loria has remarked, there is a greater 
gulf between Descartes’ work and a modem 
treatise on analytical geometry than there is 
between an ancient (i.e. Greek) and a modern 
treatise on any other mathematical subject. 
-~ If the book is read from the historical point of 
view, the reader will certainly want much help in 
the way of notes showing the relation between 
Descartes’ methods and those of other writers, 
ancient and modern. Such aids are all the more 
hecessary with a book which is in any case diffioult 
to read, because the suthor himself purposely left 
many things obscure or only half explained. There 
was a reason for this in the general attitude of the 
mathematicians of the time to one another. Every 
one wanted to get personal credit for discoveries, 
and to avoid giving anything away which another 
could use and then claim as a discovery of his own. 
So far does Descartes betray this anxiety that he 
even hinta at things which he has not set down but 
could ‘an if he would.’ “I hope,” he says, “ that 
posterity will give me oredit, not only for those 
things which I have explained, but also for those 
which I have voluntarily omitted in order to leave 
them the pleasure of discovering them," as if he 
wished ' to have it both ways ’ | 

On the whole, the reprint before us seams rather 
to fall between two stools, unless indeed it is merely 
intended as a handy book of reference for those 
who, studying an account of Descartes’ work in 
an ordinary history, wish to look up some par- 
ticular point in the original. T. L. H. 





Our Bookshelf. 

Hasa-Jala-Nidhi: or Ocean of Indian Chemistry 

and Alchemy. Compiled S Sea by Rasa- 

charya Kaviraj Bhudeb Mookerji. With English 

translation by the Author. Vol.1. Pp. v+xv+ 
' viti+350+v. Vol. 2. -11+564+8410+206+ 
. 23. (Caloutta: The Author, 414 Grey Street, 
. n.d.) 10 rupees. 
Tus author says that he has been a devout student 
of early Indian chemistry from his boyhood. By 
accident, he came into contact with a Yogi from 
whom he learnt much more than could be found 
in the existing books on Indian chemistry, which 
he considera to be incomplete, incoherent, incorrect, 
and in many cases misleading. The Yogi's ing, 
however, enabled him to arrange methodically 
the materials found in the existing books on early 
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chemistry, which were mostly in a chaotic state, 
and had been neglected for several centuries past. 
Unfortunately, the author gives no list of authorities 
for his facta and recipes, though he promises one 
for the concluding volume (the tenth); it is there- 
fore impossible to assess the work properly from 
a historical viewpoint. Since, however, he main- 
tains that Rasavidya, or chemistry, was cultivated 
by the early Aryas some 1960 million years ago, 
and statea that ente of two or three boo 
written about 898, B.C. are still in existence, 
his claims to be treated as a serious historian are 
ps not very weighty. Mr. Mookerji dismisses 
ir P. C. Ray's work on Hindu ohemistzy as that 
of an amateur oritio, and says that it contains many 
misinterpretetions of important Loe. due to 
a hasty and superficial study of the subject. 

It appears that the author is the principal of a 
college of medical chemistry, as testimonials of 
cures are given at the end of the fist volume. 
Whether the remedies described in the book are 
thoge employed in practice by Mr. Mookerji does 
not seem olear, but if so, the Indian constitution 
must be remarkably resilient. Among other bizarre 
recipes we read that ''egsenoe of earth-worma is 
cool, and cures all sorta of carbuncles and leprosy,” 
besides imparting to mercury the property of 
withstanding the heat of fire. 

The ‘ chemistry ' is equally startling—‘‘ mercury 
is in & state of swoon, when it succeeds in curing 
diseases without producing any after-effect. The 
processes of causing swoon of meroury, as known 
to the chemists, are many; of all these, 
heating with six times its weight of sulphur is the 
best of all.” 

It is not improbable that much of the material 
which the book contains may be of some antiquity, 
and it is to be hoped that the author will fulfil 
his promise of adducing his authorities. Until he 
does so, his book must serve merely to throw into 
relief the unscientific nature of a queer folk- 
pharmacology. ~E. J. H. 


Voll A I ee Era RA 
Canada. By H. T. Güseow and W. S. ell. 


Pp. 274 ( plates). (Ottawa: Division of 
y, Dominion Experimental Farms, 1927.) - 
1 dollar. 


Ta outstanding feature of this book is ita price— 
one dollar! For & large, well-bound volume of 
274 thick panei DaS with 128 plates containing 
hundreds of un y good pho phs of fungi, 
two of these plates being in most delicate colouring, 
a price of one dollar is literally ing. The 
book is published by direction of the Minister of 
Agriculture, Ottawa, and if this is a sample of 
his direction, one can only fervently wish ‘ more 
power to his elbow.’ The volume is really an 
extended bulletin of the Division of Botany of the 
Dominien imental Farms, the senior author 
being the Dominion botanist. It contains simple 
but adequate descriptions of the commop edible 
and poisonous fungi of Canada, and although it is 
jurium comple tow M D UE What tiny. Do 
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regarded as the commonest i have been 
omitted. It is m no sense a ‘ learned treatise,’ and 
the arrangement adopted might cause a strict 
systematist to wilt. For its avowed purpose, 
however, which is ‘‘ to appeal to studenta as well 
aa nature lovers, who ue to know the many odd 
or beautiful forms of fungous growth they may 
happen upon in their country rambles,” it is quite 
admirable. Four introductory chapters deal with 
the eral structure of the fungi and useful 
practical hints to oollectors. Following these are 
the illustrated descriptions of 160 es, and then 
brief but adequate accounts of the preparation 
and value of fungi as food, of poisoning by fungi, 
me of mushroom oulture. A useful gloasary and 
index complete the volume. 

o criticise such a work is in very truth to look 
Suet home ta the mouth, and one can only admire 
and envy the skill of Mr. Clarke, chief of the 
Photographic Division of the Geological Survey of 
Canada, who took nearly all the photographs, and 
the energy and opportunities of Mr. Odell, who, 
“in his uent jaunts through woods and 
meadows,” oo the specimens. 

: Altogether, a book for every botanist to become 


E DOE , Bo that the 
ini of Agriculture may cd to 
direct the publication of others. W. B. B. 


Die Tierwelt der Nord- und Ostsee, Herausgegeben 








von G. Grimpe und E. Wagler. Liefe 9. 
-- Teil 6 à: Ob , von W. Michaelsen ; Teil 
. 12 ag: Thahacea, von J. E. W. Ihle; Teil 

12 f,: Chondrostei, von E. Ehrenbaum; Teil 


12 f,: Teleostei Physostoms, von H. M. Kyle 
. und E. Ehrenbaum. Pp. dome 13-60 

gold marks. Lieferung 10. Teil 7 dj: Gastro- 

tricha, von A. Remane ; Teil 11 o: Halacarsdos 

von K. Viete; Teil 12 h,: Teleostes Physoclists, 


11-16, von E. W. MU und G. Duncker. Pp. 
56 +72 4- 61-140. old marks. (Leipzig: 
Akademische Vorlo haft m. T 19027 an 


Tuam section of resent work di with 
the oligooHtstes Mus & unique ; dening the 
marine and brackish worms belo to that order 
and ooourring in the North and tio Seas. All 
oligochsstes living in, or at intervals submerged by, 
water, the salinity of which is greater than five 

per thousand, are regarded as goming within 
the scope of the present paper. Habitat receives 
especial attention. The section dealing with the 
Gastrotricha is very well illustrated and deserves 
no less praise than the last section. 

The portions dealing with the systematics of 
fishes are, in our opinion, not up to the standard of 
the remainder of the work. Most of the figures 
are from familiar books. Nevertheless, the ad- 
vanoed students and amateurs to whom the work 
is mainly addreased could not be blamed if they 
failed to recognise some of their fish cap from 
the figures given. In accordance with the original 
plan of the hook. those fishes of economic import- 
anoe receive fuller treatment than the others, yet 
there is & ae deal of recent and important work 
upon the herring which receives no recognition, 
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and although there are references in the text to 
names apparently to be given in the bibliography, 
m are not to be found there. In a review of an 

ier part of the publication, mention was made 
of the great usefulness of the table given for the 
identification of pelagic fish eggs. FF this could 
be included, it seems a pity that there is not more 
information given upon the larval and post-larval 


stages of fishes. 


Christ the Word. By P. E. More. (The Greek 
Tradstion : Death of Socrates to the 
Council of , 899 Bo. to A.D. 451, vol. 4.) 


Pp. viii + 343. (Princeton : Princeton Univer- 
pity Press; London: Oxford University Press, 
1927.) 182. het. 
Fi theologians who attempt the most neces- 
sary task of devising a scheme ‘of Christian thought 
at once retaining the traditional content and 
ie not incongruous in the light of scientific know. 
edge, tend more and more to utilise the Greek 
conception of the Logos. It seems evident that the 
Greek tradition in theology is the right one to follow. 
Hence the value of Dr. More’s book for those 
students of natural science who take an interest 
in the problems of theology. It is a short history 
of the vevelapmant of Christian theo from the 
rou Gospel to the Counoil of 1: 

a aen these pages, students of science will 
find themselves in a world where much seems un- 
familiar, but they will recognise the fundamental 
idea that the reason of man finds ita counterpart 
in the essential rationality of existence. We cannot 
avoid the conviction that if men of science occupied 
some of their leisure moments in the study of the 
origin and development of Christian ideas, they 
would discover an unexpected source of intellectual 
interest, and perhaps find an atmosphere lees alien 
than they had imagined, sioe both science and 
theology hes their origins in Greek thought. 

J.C. H 


m M the Funda- 
mental Institutions. the late Prof. William 
- Robertson Smith. edition, with an 
Introduction and Additional Notes by Dr. 
Stanley A. Cook. Pp. lxiv 718. (London: 
A. and C. Black, Ltd., 1927.) 128. 6d. net. 
A NEW edition of Prof. Robertson Smith's lectures 
was badly needed, for although they were first 
ublished in 1889, and the second edition edited by 
therland Black a in 1894, they still hold 
first place as a classic study of the subject. But 
& vast amount of material dealing with the Semitio 
and other religions of the world has accumulated 
during the last thirty years, and ce of this 
must now be taken. In the new edition, Dr. 
Stanley Cook has provided a carefully considered 
introduction, in which he examines Robertson 
Smith’s main conceptions in the light of later 
developments in the com tive study of religion, 
and in some two ad ed vas of notes has 
facts and bibliographical references to further in- 
formation, which will serve to illustrate and define 
the position of the beliefs of the Semites in their rela- 
tion to other systems, cepa the ancient world. 
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Letters to the Editor. 


[The Editor does not hold himself responsible 
opinions expressed by Aes correspondents. N 
con he wndertaks to return, nor to 
the writers of, rejected manusoripis intended for this 
or any other part of Naruna. No notice 13 taken 
of anonymous communtoations.] 


Goals as Colloid Systems. 


In a memoir.on the logy and coal resources of 
Korea State, Central i a hy age in 1914 
* (Memoirs, Geological Survey of India, 41, p. 180), I 
suggested 


for 
with 


that the bright of the series 
“ Judging from ite brilliant conchoidal fracture is of 
the nature of a colloidal subatance.”’ I find that 
H. Potonié had noted the colloidal nature of humus 
in 1911, whilst Drs. Sto and Wheeler, in their 

per on the “Constitution of Coal,” mention H. 
Eris ac believing in the oolioidAl natare’ af oval xà 
1913, the reference quoted (Gi&ckauf) not being, how- 
ever, accessible to me. Later authors have referred 
to the same point, but I have not noticed accounts 
of any narar epesitisally directed towards the study 
of coals as colloid systems. It may be useful, there- 
fore, to refer briefly to date derived from a study of 
certain Indian that appear to provide definite 
evidence on this question. 

For some years I have been interested in the 
relationship between. the specific gravity and ash 
contents of Indian coals, and I have in particular 
collected data for the Bokaro (Bihar and Orisea) and 
Kurasia (Korea) coalflelde. These data are discussed 
in a paper now in the press for the Records of the 
Geological Survey of India (vol. 60, pt. 4). 

The moet important fact that has been elicited b 
tia yocarth in that the Goals from the Porat wal. 
fleld can be divided into two series according to their 
Macroscopic aspect in hand specimens, and that the 
series so made are found to yield different types of 
density—ash curves. 

The economically more im 
vitrain—durain series i m bright coal with 

various types of 


about I oent. of 
banded silky coals to dull coal with ash contenta 


t series is the 


relationship is linear. If g be the specific ity of 
any piece of coal in this series, b the ilo gravity 
imah frea vik ain, and a His aih contenta, then it is 


found empirically that the following relationship 
holds: : 


a= 100(g - k). 


For Bokaro k= 1-20. Hence, if in the jungle a piee 
of coal ia found to have a iflo gravity of 1-50 (by 
means, for example, of Walker's ce), one can 
iot that the ash oontente will be-found to be 
00 x (1:50 — 1:26)= 24, per cent. Actual analysis 
yielda resulta often within 1 per cent. of, and rarely 
so much as 3 per cent. different from, the predicted 
value. Larger deviations-than this can be attributed 
+o special causes ; for example, ash of unusually high 
specific gravity due to & high proportion of ferric 
oxide. NT 
The second series contains types ranging from 
shaly coals through ooaly shales to carbonaceous shales, 
in which layers of vitram and carbonaceous shale are 
interlaminated in various proportions. The relation- 
ship between specific gravity and ash contenta for 
this series is not linear, but is up bur by & curve 
of the same shape as would be obtained by mixing 
mechanically two substances of different specific 
gravities. : 5 : 
Searching for an explanation for the different types 
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of relationship between specific gravity and ash con- 
tenis in thee two senem I nd tint an ADPT do 
colloid chemistry appears to provide the answer, and 
that my empirical ta are explicable if we the 
vitrain—durain series as & series of suspensoid colloid 
solutions, and the shaly coals, coaly shales, and 
carbonaceous shale as a series of coarse suspensions, 
often with layers of vitrain. 

Reverting now to the vitrain-durain series, I may 
mention another curious fact. On comparing the 
pore analyses and specific vity of vitrain 

m various ooalflelda, I find that ERUNT 
inoreases with the moisture contenta, but not accord- 
ing to a linear rule as for the ash contenta, the few 
data so far collected yielding & curve convex towards 
the density ordinate. These date find a sfmple inter- 
pretation if we regard the moisture as in a 
colloidal state, as in-a gel or in an emulsoid, in 

Durain has been shown by various observers to’ 
contain both vegetable detritus and vitrain, as well 
as & variable quantity of ‘ash.’ Recalling this, it 
appears that on the basis of the data referred to above 
we can describe (1) vitrain as a colloid system (either 
gel or emuleoid) containing moisture; (2) deron as 
a disperse system in which vitrain is the di ion 
medium, whilst the ash contents (suspensoid) and 
the vegetable detritus (coarse suspension) are present 


an v phog 

If these suggestions are well founded, then light 

may be thrown on certain practical ects of coal 

(1) proepaoitg. (2) beneficiation, (3) and (4) 

conversion to liquid fuel The pointe are noticed in 
e 





the pe mentioned and need not be discussed 
further here, except that, with reference to the i 
coal, I may mention that my date indicate that hi 
moisture contenta are m more harmful to 
coking properties than high ash contents. (These 
conclusions concerning coking coals are in harmony 
with results obtained by Mr. Balaram Sen, of the 
Jue un l a , a8 described by him 
at the recent meeting of s Tadini Balenog Congress 
in Calcutta.) . 

The suggestions contained in bors nc are really 
based on the consideration ‘of as imens 
representing pointa on y E diues 
of various of di systems. It appears that 
much Je information would t from an 
exact study of the iflo gravity of selected speci- 
mens of coal in oonjunotidh with variothis properties 
both bag beu or chemical. In this letter, for example, 
vitrain been treated as a homogeneous substance 
acting as the dispersion medium for the ash contenta 
and vegetable detritus. That it~is really arrest 
complex is of course well known ; and various meth 
of attack haye been devised in the attempt to solve 
its constitution. Little success, however, seams bither- 
to to have been attained. Perhaps a study of vitrain, 
and of coal m from the physico-chemical 
point of view might help. Thus, since the paper 
referred to above was sent to the press, I have been 
comparing analyses of similar coals from different 
fields. i sot passa reveals curious relationships ' 
between ‘vo matter,’ ‘fixed carbon,’ and 
specific gravity. Taking matched pieoes of ooals 
with almost identical ash contents, and not very 
dissimilar moisture, these comparisons ihdioate that 


for each pai higher specific gravity almost invariably 
means e P eher volatile matter’ and lower ‘fixed 
carbon.’ e do not know the condition in which 


the ‘ volatile matter’ and ‘ fixed carbon’ is present 
in coals, but the facts exposed by these comparisons 

several questions, Is the moisture-free vitrain 
i a colloid system ? Has the component of this 
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that yields ‘fixed carbon’ a lower denai 

that which yields the ‘volatile matter’? 
there actually free carbon in colloid solution in the 
hydrocarbon complex, or are we dealing with a col- 
loidal association of two series of compounds, one of 
which series P iip the major portion of the ‘ fhred 
carbon’ on the application of t, whilst the other 
series yields the major portion of the ‘volatile 
matter’ ? 

In conclusion, one may say that the data to which 
reference is made in this letter seem to indicate that 
much valuable information might be obtained from 
a systematic study of coals'as colloid systems; not 
being myself a student of colloid chemistry, but a 
geologist with no opportunity for physico-chemical 
research, I ‘have, therefore, ven to direst abten- 
tion to these date and to make some apparently rash 
suggestions in the hope that may attract atten- 
tion to the subject and cause o more competent 
to undertake the careful research that the prelinundey 
date seem to warrant. L. L. OR, 

Geological Survey of India, Feb. 16. 





Light and Sight. 

' ALL the facta point to the conclusion that vision 
takes place by stumulation of the cones of the retina 
thneagh photo-chemical decomposition of the liquid 
surrounding them which is sensitiaed by the visual 
purple. rods are not percipient elements, but 
control the visual purple. Helmholtz stated that 
there waa'no evidence that the rods were percipient 
elements. This theory explains numerous facts which 
are otherwise inexplicable, such, for le, asthe 
change in position in the field of vision of -images 
on movement of the eye. Two after-images may 


combine into one, or & red after-i may go right 
rada ee This proves Bia irn T bethe 
stim is liquid. 

- Apart from the numerous facts against the duplicity 
theory, which supposes that the rods are ipient 
elements for perception in a dim light, it will be found 
that it is Fi ra almost entirely by misstatements, 
namely, (1) certain animals have only cones, and 
others have only rods; (2) that the periphery of the 
retina is oolour-blind; (8) that the eye is totally 


oolour-blind in dark adaptation; (4) that the 
Purkinje phenomenon and the recurrent mn dba 
not f with the fovea. With regard to i 
offer the folléwing criticisfns : 


(1) Though I have examined numerous collections 
I have never been able to find any animal with only 
rods or only cones, neither have I found anyone who 
has seen’ such a retina. The tortoise is the moet 
quoted; it is stated to have only cones. The rods 
aad cones in the retina of the tortoise ere as clearly 
defined and distinct as in the human retina. 

(2) The periphery of the retina is not oolour-blind 
when oolours of sufficient intensity are used. The 
‘readér can test this for himself with a doctor’s red 
lamp. He will find he can see it as red to the extreme 


hery. 
(3) In dark adaptation the eye is not to 


oolour- 

bii Further, there is no sootoma or blind area 
60: ing to the rod-free portion of the macula 
whith is e to a visual angle of about three degrees. 
. (4) The inje phenomenon and recurrent image 


are found with the fovea. 1 
- ^ Hein showed not only that the recurrent image was 
found with the fovea, but also that 1t was bent out- 
wards at this region as it would be if the visual purple 
had to flow into the fovea. 


' London, April 21: 
No. 3083, Vor. 121] | 


Pror. HasrRiDpGE's letter in NATURE of April 21 is ^ 
of interest if only for the reason tha? it exposes our 
ignorance of the ry of human vision. Apparently 

ose who have studied this problem have not yet 
established any conclusion which limite the feld of 
speculation. Jt would scarcely be poasible to find 
suggestions more diverse in character than the three 

made in this discussion, and it is daubtleas 
much easier to add to the variety than to demonstrate 
the impossibility of those y put forward. I do. 
not claim to have shown that Sir John Parsons’ 
suggestion is impossible ; havmg pointed out that an 
additional link is needed to complete the chain of his . 
argument, I merely venture the opinion that this mk 
is very unlikely to be found. r 

In his third and fourth paragraphs, Prof. Hartri 
attempts to provide this mimg link, but since 
prefers another theory he is pe conscious that 
something is still wanting. Unfortunately, I find his 
third paragraph unintelligible, and of the fourth 
is so ambiguously worded that 16 would not be 
profitable to discuas it. It may, however, be as well 
to say at once that similarity of the two ourves 
Sir John mentioned is not & factor in the problem ; 
the only pomt under consideration is the occurrence 
im the same neighbourhood of the peaks of both 
curves. Since the distribution of solar energy is known,” 
nothing can be gained by introducing into the dig- 
cuasion such foreign considerations as experimental 


i adage 
y readers of NaArUERH may like to Beo repro- 
ductions of Prof. Wood's photographs, and read his 
own explanation of these effecta, before deciding 
whether Prof. Hartridge's — € that they are 
faulty and misleading photographs is well founded. 
They wil be found in the BriWah Journal of Photo- 
graphy for Aug. 12 and Oot. 28, 1910. If, after reed- 
Ing and i ing them, Prof. Hartridge has any 
lingering doubts ut the reality of these effecta, 
suggest that he should himself take corresponding 
photographe Ioe EL Bimo e TEE eee, 
f. Wood, utiliamg, of course, the much mare 
convenient plates that are now available. 

The e pee ee ee aer pi 

posed. Prof. Hartridge scarcely seems. to me 
Son le ath an evolutionary outlook. The words 
* difficulty ' and." absence,’ ing ag they do such 

estions as ‘who found i cult ?’ almost carry 
the discussion into the domain of theology. In any 
event, it is not a view of which my opinion is likely to 
interest others. de SEESE , 

Ani iate choice e in selectin, g 
the viaibity of & thin dark line as an illustration o 
the finer powers of the eye; there is no m &bout 
the lanation. The phenomenon is independent of 

ite his penultimate paragraph, I 
can scarcely think that Prof. Hartridge oommuite such 
an error as mn i-us line width a function of the 

ing power. t is yet unoertein is how it 
can detect want of aline- 
ment of two parallel Imes when the displacement 
corresponds to an angie of about one second at the eye; 
and can discriminate between an outhne formed by 
two dicular straight lines meeting in & point 
and another formed by two perpendicular straight lines 
joined by a circular aro of a radius so small that the 
tion of the pointed and rounded contours, if 
straight lines were would be much 


leas than the projection, on the plane containing the 
limes, Ur iu due ok ae eal ne Doa 
Prof. Hartridge’s theory give an adequate explanation 
of these facts ? ` ` 


Is the eye capable of making these refined judg- 
a udo pece li pa Mig and can 
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unattached ends of the cones move? Is there any 
evidence which supports some of the theories offered 
to reconcile the appreciation of these small differences 
of poeition with the comparative coarseness of the 
-unit retinal receiver, and tends to discredit the others? 
When we have obtained answers to such questions 
we may to feel more secure in our theories. 

The distinction between the “ Optical Paradox ” 
and the problem of measurement has been discussed 
in my reply to Dr. Cam or The word optical is of 
some significance, for ial conditions of this 
experiment enable us to disregard factors such as 
memory and fatigue, which introduce uncertainty 
into many other experimenta on Meuse 5 

MOTH. 





National Physical Laboratory, 
Teddington, Middlesex. 





The Polarisation and Fading of Short Wireless - 
Waves. 


Tam effect of the earth's negreee field in altermg 
the plane of polarisation and ui Lar polar- 
isation in a transmitted ce sad lias 

discussed recently by Nicho 
Shelling 1 and by Appleton. 

Rara les of this effect have bean 
observed at + time wien the ray 
from 3 Desni y renen aerial 
gives either a or 


tions of these polarisation effecta have 
been observed oe ee oe T 


Ie AM ing of a vertical aerial 
coupled to a pl loop rotating about 
& vertical axis was used. 
reoeiver has unidirectional reoeiving 
characteristics. The ELF. in the 
vertioal aerial can be made to balance 
that induced in the loop when the 
plane of this is in the plane of the 
moa ray, but maximum signals 
will be obtamed if the loop is rotated 
180°. ^ The position of the loop when 
rero are obtained is an indica- 
tion of the direction of the station. 
This ent can also be used to indicate the 
existence of a circularly or elliptically polarised r&y to 
show the direction of rotation of this ray. In using 
this reoeiver in April of last year, on the short wave 
band between 14 and 50 metres, it was found that on 
On ee ee IA circularly or 


oie rose wore i 

were not numerous, but definite, 
the conditions under which circular at least occurs 
being relatively rare. The effect has not been observed 
on long-distance stations, and it ap to be most 
masked on stations just outside the skip distance. 
The stations observed giving the effect wére : 

Wave. Direction. 


D'EMM Kootwick, Holland 27 m. 

PCJJ Hindho Holland 80 m. 8. of B. 
3) Unknown Station pro Belgian 

4) GBK Bodmin 26m. W.B.W. 

5) GLQ Ongar 24m. W. nearly. 


The first three stations to the east and south of 
us always showed circular polarisation in a olock- 
wise or right-handed direction; the latter two in 
a counter-clockwise or left-handed direction. The 
observations were all made in the daytime; un- 


1 Bell System Peoknioa! Journal, April 1025. 
* On tho rare oooamons when 1¢ was outaíde the skip distance. 
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fortunately, there were no stations to the north on 
which to test, so that the information is rather 
incomplete. The explanation is obviously connected 
with the double refraction suffered by two circularly 
polarised components of the plane polarised wave 
emitted; one of the components being more bent 
than the other, the two will be separated near the 
ge id o thn ae Came et ee qu i pt M 
t has not been possible yet to trace the two rays 
which must pass through a medium of variable 
pena eae density, partly along and Poer across the 
P Ames field, in sufficient detail to account 
Per the oe in direction of rotation of the raya 
as they travel eastward or westward. But 
it might be surmised that at greater distances, that is, 
well outside the distance, both theerays into 
which the original p ot soci wave is split will 
reach the receiver, T eie will combine to produce 
& plane polarised ray, the direction of which will 
depend on Fhe distance iid ke the ray thro 


the medium and the E or e magnetic fle 

This resultant direction will vary momentarily with 

ight changes in the path and the earth’s etio 
S with the result that the vertioal fld will v 


= NALE AMIN 


Mi VWI IN 


IANUE i 
ON EN UAETNE 
"FPE Py 


40 


Fira. 1.—Btrength of signals from PQW beam sta: Lisbon, A= 16-6 metres, 
po tah MMos rd 


from time to time and produce fi * But f 
fum dis mue nih d 1 ER ily rotation 
the electric vector, wil produce opposite effecta os 
& vertical and horizontal serial pe dicular to the 
ray. In fact, the fading on one be the inverse 
of the fadi on the other, for when the vertiogl 
electric force is'& maximum the horizontal force 18 
zero and vice versa. ts made recent, 
confirm this view, at least in certain cases. In Fig. 
simultaneous fading records taken on a horizontal 
Bud verti serial are shown, And it 18 clear- at e 
glance that these are opposite in phase. 

The observations were made on PQW, a beam- 
station at Lisbon, and many more records sho 
the same characteristics have been taken. A 
fram the theoretical interest, these resulta have t 
pritibal valdo-in-devinid Vea A VA 
nate, or ab least reduce, fading. 

Whether all short wave fading is of this type remains 
to be seen, but further experiments seem to show 
ud pete uly eyes ch eae: 


L. EoxxssrmY. 
Marconi’s Wireleas Telegraph Gs. Ltd., 
Research Department, elmsford. 


* As suggested by Brett. Proc. Inst, Reko Eng., August 1027. 
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7 Thames Floods. 


Tas Thames flood of Jan. 6—7 last has served 
to direct attention to the conditions under which 
ce visitations are developed. From the oon- 

ph of the review of Mesers. Loughton 

and Haddon volume on '' Great Storma " (NATURY, 

Ma. 81), the natural inference is that northerly galee 

are to drive the North Sea tide into the 

Thames. e authors, however, do not limit them- 

selves to northerly gales. At page 70 they again 

mention northerly gale floods, but they also bring 

in the Thames flood under the great storm of November 
1708, in which the wind “did not veer to the north- 
west in time to produce the effect to ite full extent.” 

Of meteorological information contained in the | 
books of more than a hundred ships of the navy o 
that period I made a collection for an article 
on this great storm, ch appeared in the CornAil 
Magasins for November 1897. The records enable 
me to state definitely that throughout the night of 
November 20-27 the storm maintained ite south- 
westerly direction, at no time veering beyond W.8.W., 
between Rye, the Downs, the Thames Estuary as 
far north as the Long Sand, 51° 50’ N., and on the 
Dutch coast. Farther north, off Harwich, the wind 
veered to W. and W.N.W. about 11 a.m. on Nov. 27; 
off Yarmouth, after 10 a.x.; off Haisbro’, very 
violent from 8.8.W. ab 6 a.x., shifted to N.W., and 
continued very violent until ll a.x., then it mae 
(time of the shift not stated); off Claypole (the Wash 
ees ng pars apap tly veered to N. 
at 6.80 a.m., when “ our bower cable parted ” 
off Grimab: , after a stormy night at 8.8.W. Wis wind 
shifted to Kw. at b Aas. and blew a violent storm ; 
off Scarborough, while at anchor, from noon until mid- 

ight, moderate and fair weather, wind 8.8.W.— 
N.W.; sailed at midnight, and soon ran into hard 

with storms of rain, by 4 A.M. blowing very 
wind W.N.W.-W. by B. 

From these facta it is o me tuu, Por ys 
rising and the ent falling of the North Bea 
tide, between the Wash and Harwich, the hurricane 
continued to blow hard from 8.W., that is, dead 
cud cd rising tide. In these circumstances the 

ea flood was an extenmon of the great floods 
raised by the violent storm along our south-western 
and southern coasts. This is practically on all fours 
with our ienoe in Jan last, when the coun 
& violen& south- westerly storm, 
to 85 miles an 
hour, and the veering to W. or N.W. on the North 
Sea being too late not far enough north to affect 
y the east-ooast tido. As was stated in the 
Times of January 9, the heavy south-westerly wind 
“< ia thought to have been the determining factor, for 
it piled up the southward flow of tide in the 
Straita, and so diverted an unusual quantity of water 
into the Thames 

As the coast from about Lowestoft into the Thames 
runs due south-west, gales from between N. and E. or 
B.E. are to raise the river above the normal 
level: So long as our gales maintain a direction 
between 8. and W., they keep in check the North 
Sea tide, and according to circumstances, as recently, 
cae a 2 from the Channel. 

: e Meteorological Magasins for March 1927, 
p. 85, discussing the great storm of 1703, occurs the 
ollowing : ‘Over England the storm was i, cpa 
by an intense antioyolone, for on the 28th [of Novem- 
ber] there was a north wind of unusual violence in 
the North Bea, which caused a very high tide in the 
Thames.” The iculars in the ships’ logs show 
that the south-westerly type of disturbed weather 
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was maintained until the close of the month; the 
Deal Castle, which left Scarborough at midnight of 
Nov. 26, took 80 hours to beat down the head 
wind, casting her anchor off Y. at 9 A.M. on 
Nov. 80. Daniel Defoe, in his collection of informa- 
tion, printa in full communications he had received 
from three oast adrift early in the morning of 
Nov. 27 in the southern part of the North Sea, all 
helpless and carried awa: northward, one as far as 
Boarborough; another “ata t rate" 
before the storm to the Norwegian coast Dy Tuceday, 
Nov. 30; and H.M.S. Association so far as 
Gothenburg by Deo. 11, the only northing m the wind 
during he” fortnight being & brief interval of N.W. 
wind on Deo. 4, off the Elbe. These northward 
driftings would have been im impossible against “a 
north wind of unusual violence,” which itself would 
have been a very striking occurrence in an intense 
anticyclone, where naturally we should expect to 
find a dead calm and very light variable breezes. 
Hy. HARRIES. 
April 12. 








_The Disappearance of Gases into Glass under the 
Action of the Electric Segen 


Tas of sodium 
influence of the electric 
Phil, Mag., 49, 1168; 1925. Taylor, Jour. 
Instra., 8, 12, 400; 1920). The gener died ahowed 
(loo. ok.) that with neon lampes or tubes the 
action was reversible. If the molten sodium nitrate, 
which is used as electrolyte, was maintained at 
negative potential with to the internal elec- 
trodes (ara 800 volts negative), then the inside glass 
wall became covered with negative glow. A current 
of many milliamperes flowed initially” but fell off with 
time in an almost mential manner to a constant 
smaller value. ‘Si results were obtained with 
other electrolytes and with conductors such as 


mercury. 

The potential required to strike & RM 
independent of the temperatute (60? O. to C 
ey but the current fell off rapidly with 
decrease of temperature. 

With such & discharge the h contained in 
the neon Uu anode pau 
appeared rapi and only & trace remained after 
FU of five nimdtie. On oontinuing is discbarge 
the carbon monoxide bands appeared. The carbon 
monoxide arose largely from an electrical action, not 
from thermal egies pasate 

ents were oarri out in & specially con- 
Pea pi pe vh (soda p in which poeitive ions 
obtained in various gases at low pressures by means of 
a Boven-metre wave electrodelees di were pulled 
out by an electric fleld to the walls of a thin-walled 
glass bulb moe molten sodium nitrate. The 
glass apparatus was thoroughly ‘baked out’ at high 
ktore and subjected to the action of the elec- 
EA before resulte were taken. 

The currents through the glass walls of the 
bulb and the gas disappearance were measured con- 
currently. Experiments were made on hydrogen, 

ms helium (mercury vapour frozen out 
tall eases y liquid air trap), and the results showed : 
1. For is Be oxygen, nitrogen, the quantity of 
directly pepe within ve 
ental error, to tity o 
electricity transferred Soe the ae ci ds 

2. For hydrogen, electron charge: raters 
involves the n ae paar neo dt one hydrogen molecule 

8. For oxygen and nitrogen, every two electron 


May 6, 1928] 


charges passed involves he disappearance of one 
atom of o nitrogen respectively, 
a puriled by carbon in 
liquid air) & current flowed but no disappearanoe of 
gas took place. 

Thus with hydrogen àt an initial preasure of 2:5 
mm., in 21 min. the pressure fell to 0-03 mm. The 
ourrent through the glass at 480 volta) was variable 


(6 to 16 ma.) + as carrier, then, fram the 
electrical tity, 1:16 o.c. at N.T.P. should have 
ies Actually 2-05 o.c. disap With 


me au D E ee 
volta), and the eetimated pearanoe 
was d -7 x 10? o.c. at N.T-P. The actual sppear- 
ance was 4] x 107 o.c. 
ta carried out on the conduction of glass 
end quarix GP tomporonir a mon aa Hive mad m ee 
ta showed that the conductivity was 
Onl le and the mechanism 2 ing EA 
e so all Guanes 6 © gas 
disappeared was recovered on heating, and the 
electrical action was not reversible (sodium was in- 
troduced on reversing). carried out to 
test whether the gas passed through the glass walls 
and could be collected have, up to the present, given 
be mronchu es Temilis, nose EN 
non-disappearance of helium we 
action is not an accelerated diffusion the 
glass res, for, in that case, helium shoul 
through abont twenty timon e quickly aa hydrogen, |o 
a ee ee O io 
decomposition o glass which probably resulta, 
2 a case of hydrogen, Diet ints the Gast formation of water 
penetrates deep into the structure. 
Wir Ect a suede e cc out 
of the walls. 
The above eonone Are propel Es fundamental 
significance in most enomena o een-up"' or gas 
ae ul walls. 


Trinity Co 
Cake? April 11. 


Jamas TAYLOR. 





Rare Fishes in the North Sea. 


Toes are a good many North Sea fishes which 
never their while: lees in that sea, but only 
enter it for limited periods, in quest of spawning- 

unds or of Nod t. t these are several 
Important ies, such as the and the halibut, 

j| &nd others also of lees 


Vii GL ot aleae ove m aufidicos Gumi to he 
more or lees important to the fisherman, there are 
others which come in small shoals or as individual 
stragglers, and so come to be considered as rare and 
unusual occurrences. It happens that within the 
last couple of years or 80 some of these casual visitors 
have been unusually tiful, and have attracted 
the attention of the ermen.! 

Among these recent visitors has been a number of 
sharks, of more or leas uncommon species. The 
Thresher shark (Alopias) is one of these; another, 
and a greater , is the great Basking Shark of 
Atlantic waters (S mazima). Another 

to the North Sea is the Six Shark (H 

or Notidanus griseus, L.), which has its home in the 
Mediterranean and neighbouring parts of the Atlantio, 
but hae of late goured in our home waters in quite 


unusual abundance. It has been especially 

ie te Vine Bak ike cae ee 
2 Ot. Der Pisckerbots (Hamburg), p. 487, 1927 ; p. 126, 1028. 
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Norwegian Channel, and in such numbers as to 
become of almost regular occurrence in the fish- 
markets of Germany, where these and other sharks 
are in demand for food and fetch very good prices. 

Even more remarkable ies Gus M HIDE 
succession of captures o oe Bream, & fish 
remarkable and striking oe, which up to 
er nd s oni recarded-fiumm the 
North Bea. Cees elsi Mera aget in 
Channel and on the 
have been caught or cast 

te te Smo Hath Quo ee ey 

to I e Was 
E Tees Geo ie ee oe Ure 
Bound; and there is an earlier record so far east as 
the Pomeranian coast of the Baltic. * 

In the few months there have also been caught 
Bank by German steam-trawlers certain 
other very riim Spooita 

1. The so-called ' Devil-fish ' read eae ada ined 
Risso; formerly wrongly named Pomatomus) 
is a perch-like fish never before recorded from the 
North Sea; its true home is in the southern Atlantic, 
for example, near St. Helena. It is a dark-coloured 
fish, with enormous shining or luminous eyes. Our 
North Sea specimen was 57 om. 1 and was trewled 
Oe eee cre ig riw 0 metres. 

2. The Blackfish (Cenirolophus pom: , Risso) 
belongs to tho family Biromateidie, end a certain 

a ere na mss seii eni A 

( em, long) was caught recen in 
59? 20’ N., 3° E.; cad enctber & oc SOL RA ago. 
on the Danish side of the Cattogat. It has been 
recorded. before fram the North Sea, but by no means 
often; it is an Atlantic fish, going as far south as 
Madeira. An allied species (C. britaneious) hes 
occasionally been captured in the western part of the 


3. The Snipefish, or Trumpet-flah (Cenirisous or 

Maororhamphus scolopaz, L.), is a fish of curious 
ccu NIMM Boal olios TUM on a latg 

ular snout, wel known in the Mediterranean. It 
has been observed a few times on the Cornish and on 
the Irish coasts, and on one previous occasion in the 
North Sea, near Arendal on the south coast of 
Norway. 

All these rare Atlantic flashes come from the deep 
_water of the Viking Bank; and it would seam neceg- 
sary to suppose pose, in order to account for their presence regenoe 
there, that they had been transported by e 
current from the Atlantic rounding plateau of 
the ne oe eee dire 
No Channel. But while 8 Bream, the 
Devil- and the Blackfish may be considered 
deep-water forms, and might well Thare come d such 
a deep-water ynder-current, it is somewhat remark 
able that the is known to prefer soft ground 
E th ie cad. onem d tate wp donates ce 
—at least in its home in the Mediterranean. 

E. EnsnmsBAUM. 


ritein from 


Hamburg. 


Stark Effect and Series Limits. 


THe treatments of the Stark effect found in the 
literature concern themselves chiefly with the be- 
haviour of atoms in the lower quantum states, a 
problem to which the theory of bations oan be 

lied.* Consideration of the effect of the external 

elootzio field on highly excited atoms nocensitetes the 

discussion of the complete B gage in perticular 

with regard to the existence of conditionally periodic 

orbits. The investigation which we have oarried out 

gives a negative upper limit for the energy of quantised 
82 


^ 
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orbíta in a hydrogen-like atom, and shows that there 
exist various of unquantised orbits which have 
negative energies. 

e energy of a periodic orbit must be leas than 


; Ce 


where F is the magnitude of the applied fleld. This 
n condition is sufficient only for small values 
of F of the momentum py. There can, 
however, exist aperiodic orbits of leas, as well aa of 
greater, this value, and in one class of 
these orbite the nucleus 
the dimensions of 
the periodic orbita. 6 lower limit of the energy of 
these latter orbite is SPO mately 


-Re/eF. . . . . (8) 


As & result, the line spectrum will not be continued 
vare longi aido ei a Poit but will end to the long 
wave-l e at a point which depends on the 
field in ; the continuous spectrum associated 
with TORIO ‘or recombination will also extend to 
the red of the limit. 
- Binoe any atom becomes h -like as one of ita 
electrons is removed. to higher quantum states, ex- 
pee) ) can be used to caloulate the & t 
of any continuous atomic spectrum. The follow- 
ing table gives the observed maximum and calculated 
limit of the continuous for the available data 


for which an estimate of the mean field strength can 
be made. 














The fee eb Oe rr lot’ leet 
ments of Yü (Inck Obs. Bul., 12, p. 104; 1026) on 
stars of claas A and B. Rusvell’s estimate (Astrophys. 
Jowr., 59, p. 197; 1924) of the fleld in the sun is 
used for these stars, since the ion concentrations may 
be considered the same in the two cases. The data 
for helium are from the.work of Paschen (Bert. 
Please Mic p. 135; 1920), and those for cæsium 
from the recent measurementa of Mohler (Phys. Rev., 
31, p. 187; 1928). The field in this last case was 
tetimated from Mohler's meesuremerfa of ion oon- 
centration in a tube similar to the one in which the 
spectrum was observed (as ried at the meeti 
of the American Physical Society, New York, Feb. 
25, 1928), using the formula of Holtamark (Ann. d. 
Phys., ae? p. 877; 1919) EERE a fea E 
methods of estimating the field and the 
have applied < a theory of homogeneous fields to the 
stray flaids ariming in an ionised gas, the agreement is 
satisfactory. 


being rabid, to th , "bj eubjest im more detail is 


Janm M. Dawny, 
H. P. Ropaarsom, 
x (National Research Fellows.) 
Palmer Physioal Laboratory, | 
Princeton University, 
Feb. 29. 
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The Buoyancy of Whales. 


-Taw hydrostatic equipment of the whale would be 
incomplete without soms means of enabling it to alter 
its buoyancy at will: these means are. doubtleæs the 
H and chest. 

dias abd capable dí Great ciepenman and sone 
very io eo t ion con- 
traction. t ee hale wishe to sink, it oom- 
preeses its lungs, and allows them to d when it 
wishes to rise or float. In whales that at the sur- 
face and float, these organs are doubtless in a state of 
expansion, and in those that die at a depth in & con- 
tracted and airless one. In the latter, that is, in 
those that die at a depth, the chest and lungs are 
compreased ; the blow-hole valves yield to the 
pressure from within (but not to that fram without) ; 
the im air escapes; the chest contracta ; 
and the body sinks. In the former, however, that is, 
TE ae ee ee c do icu ee meant ange 
ee . 
in the intervals between the respira- 
cs e ce, Mo ee ee tin eee 
may be in &.more or. less oo State. Con- 
sequently, when the whale dies at the surface, its cheat 
expand somewhat, but it is dificult to see why, 
ana bearing in mind the mechanical nature of the 
TETE even M S22 HOW ree DAD SOLE ih oe Mr. 
r 
oept in death from asphyxia, in which the 
animal's body doubtless sinks, no matter at what 
depth death takes place, the answer to the o 
at issue, namely, why do whales recently 
some instances oat, in others sink, ap 
on the depth at which death takes for & oer- 
tain degree of compression of the eat mi 
to overcome the blow-hole valves and cause the air 
imprisoned- in the chest to . Given the 
M e E lace at a 
sufficient depth, the body sinks, but fi this, 


to depend 


that is, if death takes place at or near the surface, 


the body floate. 

Granted that the tendency of the whale’s bod; 
float or sink depends erítitely on the state of ite be: 
and lungs, and given the weight of & dead one that 
sinks, the lungs and chest of which are presumably 
in the fully contracted state, or the we t of the 
parts that in the living one appear above surface 
when the animal is motionless and ite chest and lungs 
are presumably m the opposite, condition, it follows 
that the whale’s ‘ vital capacity,’ or the volume of 
the air it inbales and exhales when breathing deeply, 
‘is ascertainable. Making use of certain imperfect 


' data, a. Greenland whale, estimated to wei 
70 tons, a vital capacity amounting to about 
cubic feet. 


Whales struck with the hand harpoon probably 
never die at once, and when the simple gun n was 
igni irc ai ee cds 


th 

Dur NT oaptured in 1882, 32, only one 
was shot dead and only one died under water; the 
former floated, the latter had to be hauled up. (Beo 
Log of Eoispee, Land and Water, Deo. 1882). Of about 
the same number of Greenland whales captured by 
Scoresby senior in a number of a 
died under water and had to 
catches largely consisted of young whales, and, as his 


downward until they exhaust themselves so completely 
that they are not able to return to the surface, but 
are suffocated in the wa 

In conclusion, whales killed with the hand barpoon 
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or with the simple harpoon usually die at the 
surface and ficat, while those killed with the bomb 
n, aa is well known, usually do so under water 
and sink Thelatter.appear to do so because death 
is seldom instantaneous enough to prevent them 
leaving the surface, yet the injury done them .is 
usually so serious that they are unable to regain it 
and consequently die under water from i up tia 
: Rosmer W. Gray. 
33 The Strand, Exmouth. 
The Optical Analogue of the Compton Effect. 
Tma presence in the light scattered by fluids, of 


wave- different from those t m the 
incident li the &ooom- 





t, is shown olearly b 
penying photogrephs (Fig. 1). In de illustration (1) 
A B C D 





a G , ; 

Fiq. 1.—(1) Spectrum of incident hght ; (2) spectrum of soattered hght. 

ight from & quartz 
, from which all wave-lengths 
indigo line have been filtered 
out. Thieline(4858 A. ) is marked D in the 
and O is the Unes se AOJE, eud SIE A. 
Spectrogram (2) shows the spectrum o 
light, the flui bsp selina fh thie oaie: It will 
be seen, that besides the lines present in the incident 
spectrum, there are several other lines present in the 
scattered spectrum. These are marked a, b, o in the 
figure, and in eddition there is seen vi another 
group of linea which is of still greater wave-length 
and lies in & i outaide that photographed. 
When a suitable yar waa Sag Raggi o 
to out off the 4858 line, this latter group also dis- 
appeased nho wing don HERI Ge 


seine m pop RE GU di Sunday, fee 
m DIE disappeared w 

MES of lines 7, 4078 d d was filtered 
oub the incident radiation by quinine solution, 
while the group due to 4858 A. continued to be seen. 
clear, except that we are dealing with shifta of wave- 
length far larger than those met with in the X-ray 

on, 


hs a tentative explanation of the new psa ine lines 
thus produced by Egh oon it may be assumed 
that an incident quantum of radiation may be 
scattered by the molecules of a fluid either as æ 
whole or in part, in the former cage giving the original 
wave-length, and in the latter case an increased 
wave-length. This explanation is supported by the 
fact that the diminution in frequency is of the same 
order of magnitude as the frequency of the molecular 
infra-red absorption line. Further, it is found that 
the shift of wave-length is not quite the same for 
different molecules, and this supporte the explanation 


measurements of wave-l now bene 
made should settle this point definitely at an y 
dE ° E O. V. Raman 


-K. 8. KRISHNAN. 
210 Bowbazar Street, 
Calcutta, Mar. 22. 
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Excitation of the Auroral Green Line in Active 

: Nitrogen. 

Tu auroral green line, which is now thought to be 
an arc line of oxygen, has been excited with consider- 
able intensity in active nitrogen that was produced by 
& condensed di in & mixture of and 
about á per cent. oxygen. Under the most favourable 
conditions for ite excitation, the line was as intense 


Using helium standards the wave-] 
to be 5577:5 A. diee Lobenai c Baboock and 
of others give this wave-length as 5577-35 A. It was 

einitely that with decreasing amounts of 


es OA Mie Pave ai give 
sufficient proof that the Ime in question is the auroral 
green line. 

Besides the green line, & red line having a wave- 
1 of 6064.8 A. waa observed in the ow 
the same conditions as the line. 
is an unclassified line of oxygen at 6654:8 A. and it is 
thought that these two linea are identical Amounts 
of o too small to bring out the green line were 
fo to be sufficient to bring out the red line. This” 
observation is based on the fact that the red line 
was as intense as one of the afterglow bands in the 
red (6185 A.), the intensity of which was given by 
Lord Rayleigh as the same as the band 5442 A. 

mentioned in connexion with the green line. 

Too little is known sbout the energy levels of the 
oxygen atom and about the spectroscopic origin of 
the green line for any hypothesis aa to process of 
excitation in this experiment to be of any value. The 
excitation of the line with an intensity oomparable 
ee ee oes, however, 
seem to indicate that the dissociation of the oxygen 
molecule and the excitation of the atom occur in a 
single act. Since no green line afterglow has ever 
been observed in oxygen discharge tubes, it is certain 
that the excitation in this experiment is due to the 
active ni It is in that the green line 
has been excited without the simultaneous excitation 
of the other strong aro lines of o a phenomenon 
that occurs in the nighb aky, where the? green line 
alone has been observed. 


JOSEPH KAPLAN, 
(National Research Fellow in Physios.) 
Palmer Physical Laboratory, 
Princeton University, U.S.A. 
Ap#il 13. ° 





‘Stellar Radiation and the Nature of the Universe. 


RergeeoeG very briefly to Narurne of April 28, 
p. 674, the reason Dr. Jeans and I agree to di in 
our estimate of the ibilities of the universe is 
because he is d moon ee 
the reat being empty space; whereas I postulate a 
vast store of sA a rotational ether, which only 
or maini iesta iteelf in localised portions 
& rehanded by us aa icles or waves. 2 
imilazly, a cyclically permanent universe wo 
seem to him dull or dead ; whereas to me it furnishes 
the mechanism apparently needed for the continued 
evolution of an entity known to us as life or mind, 
which, unlike its inorganic counterpart, is progressive. 
) Orrvwa Lover. 
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Correlation Coefficients in Meteorology. 


IN Narona for Mar. 17, Mr. E. V. Newnham, in 
an in ing letter on '' Correlation Coefficients in 
Meteorology," pointe out that if we wish to test if an 
observed value could reasonably have occurred in a 
sample from uncorrelated material, p should be put 
equal to xero in the formula 


l-e 

— 

An 
and not to the observed value, r. So far as 
it goes, this advice is correct, but without other 
i and especially in conjunction with the 
example chosen, it is not a little mi i The 
correctiod may be considerably greater, or lees, 

val 


c me ir caria aide i ue. 
Using (1- r*)/ pre probably thet g oonan 
derived fom 18 peirs of obeervations should exceed 
0-70, would appear to be 0-000,000,02, or only one 
in 50 million trials; this, as Mr. Newnham indicates, 
would make the odds in favour of.& uine oon- 
nexion S averahelningly areak i natur Ae carreotéd 
formula, 1/4/n, it would appear to be 0-00256. How- 
ever, if the odds are calculated by an exact method, 
it is found that the probability is actually a little more 
than 0:00127; the real odds hg in this case to 
be nearly double those which Mr. Newnham advodates. 
The is that the distribution of the correlation 
coefficient from small 
that the use of any form 


mial . This is not to be since the 
exact test of gi is no more difficult to apply 
than the use the standard error; indeed, special 


tables have been available for some time from which 
the level of significance of an observed correlation 
Salei occa Dave already beet prepared dor 
multiple ion have or 
publication by Dr. Wishart in this : 

Since in nine cases out of ten only the pie 
formula is exact eno for practical purposes, 
formula for the error of the correlation 
coefficient may soon be classed among the thi 
“whioh students have to know, but & fool 
would use.” R. A. 

Rothamsted Experimental Station, 

Harpenden, Herts. 


LJ . 
'The Golg! Bodies of Plants. 


I gmomwrLY directed attention to the discovery of 
Golgi bodies in plante, which was made by Bowen, 
and is of interest to all botanista, 

UM MIU tuo ee 
Patten and Miss tt, have gone ever a part of 
Bowen’s work, and I have therefore had the oppar- 

i cbr Wa Brocton of plant tissues prepared 
according to methods ch Bowen has used. 
In hyacinth root, and pea root and stem, we have been 


able to conform Bowen’s results, ially in material 
prepared by the Kolatchev etal Heya bodies 
are discoi structures, or oemiophilio telete as 


he calls them, and very like the hmmatids of mammals. 
There is & stainable cortex and a thinner, or at least 
less chromophile, central area. are very small, 
but stain very sharply by the Ko method, and 
there oan be no doubt as to their presence. They are 
not osmium granulations. ^1 
For. the benefit of those students of botany who 
may care to investi these bodies, I give full 
details of the Kolatchey method; if it is carried out 
ib never fails: Slit up root , oto, and 
in Champy's fluid, or the foll modifled 
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Champy. of 6 oent. bichromate of 
potassium, 1 per cent, chromic acid, oe Peay 
oamic acid. Alero eee over- 
ight in a er a i » 

rc eu T 
85? O. for from 3 to 7 days, 4 days usually being enough. 
Wash in ing water for several hours, tranafer to 
80 cent. al l, upgrade and embed in wax. Cut 
rae oie thinly and mount unstained. The Golgi 
bodies are black disos, while the cell and nucleus are 
& more or less uniform yellow colour. As a control 
one.may add to the pee pat tissue, fragmente 
of molluso ovotestia (in which Golgi bodies oan be 
etas ee M 
and pieces orsal root ion, or guinea-pig testis 
in which i bodies have stained inira viam 
Subba Reu and Brambell (Jour. R. Mor. Sot., 


issu peg numera Ooccidium or Adelea, in the 
gat wall of oenti ), in an insect (gut cells), in 
& mammal, and in t cells. The fragmenta, whi 


must be small ($ inch in diameter), can all be carried 
through , and out in the same wax block. 
Oereful details of techniques suitable for plant 
tissues will be found in the last-mentioned of Bowen's 
: Sotence, vol 64; Anat Record, vol. 34, 
990; Biol. Bul., vol 53, 1027; Zeit. f. Zelif. u. 
mAkr. Anat., vi. Band 6, Heft 5, 1928. 
. J. BRONTH Garay. 
Trinity College, Dublin, 
April 16. 


Milk Pasteurisation and the Tubercle Bacillus. 


My attention has been directed to a paragraph in 
Naruss of Mar. 31, p. 518, referring to my recent 
Pea ito tha aeo of ion on the 
bovine tubercle bacillus in naturally infected tuber- 
culous milk. The note concludes with the words 
'" we still seem to lack experimental information of 


the effici of a commercial ising plant for 
destroying e tubercle bacillus in na infected 
milk.’ 


While this statement is correct, I feel that it 
needs some amplification. In the laboratory experi- 
e iol OT O spam ooa en 
ture of 145° F., which in the comrnercial process is 
almost an impoasibility—the temperature usually 
fluctuating from 1° to 5° F., which fluctuation usually 
tends towards the lower temperatures in an effort to 
use the minimum in order to conserve 
the cream line of the milk. In addition to this 
tendency to subject the milk to the minimum tem- 
dts Aidala pS ana rir of mechanical 
efecte in commercial planta—defects that were shown 
to be present in certam machines that were tested 
in connexion with an American investigation in 1924, 
the resulte of which are published in the Umited 
States Publio Health Bulletin, No. 147. 

In view of these facta, I think it is fair to assume 
that laboratory experimenta may be taken as appli- 
cable only to perfect oo ial pasteuriation, and 
that gi perfecb commercial pasteurisation at 
145° F. for 80 minutes, we are still foroed to the 
conclusion that this combination of time and tem- 

ture does not invariably kill the tubercle 
us. N 
LEONARD J. MHANWALL. 
The National Institute for Research 
in Dairying, 
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World Weather.! 


By Sir GinsugT Warem, C.8.1., PRS. 


d Mes data recognised as necessary for the fore- 
casting of weather come from a region that 
is ever wi . Before telegraphic charts were 
repared the local observatory to suffice 
bub the dally: mapi cow ‘sed fi predioliud ais 
weather of a single country of Europe may cover 
several thousand miles from west to east. er, 
the desirability of warnings of the famines that 
have devastated semi-tropical and tropical countries 
has led to ee ee of seasons rather than 
days, and it soon became clear that seasonal varia- 
tions over much of the earth are related to a 
extent. 
e first fact emerged in 1878 when Hoffmeyer 
pointed out the association between pressure in 
is North Atlantic and weather in Europe; and 
he was shortly followed by Blanford in India and 
by. & group of continental meteorologista, including 
eisserenc de Bort, Hann, Meinar- 
dus, and Pettersson. The far- 


contemporary quarters of the tice stations, and 
also with those of one quarter before and after, 
and with those of two quarters before and after. 
The total number of coefficients worked out is 
considerable, but simplification of the process 
has reduced the time spent: on each to one or two 
minutes; also, by confining attention to those 


figures which are E Han o Uae that 
dide dais 


noe, the number of 
significant figures is sae to 396, and these fall 
very consistently into the eae of oscillations 
indicated. below. a 

The main conclusion reached is that there are 
three big swayings or surgings : 

(a) The North Atlantic oscillation of preesure 
between the Azores or Vienna on one hand and 
Toeland or Greenland on the other ; 

(b) The North Pacific oscillation between the 





reaching character of the subject 
was first visualised by Hildebrands-. 








son, who in 1897 published the 





pressure data for ten years of 68 
stations scattered over the world, 
and directed attention to certain 
ree between them as indi- 
Piu pda une But fas 
m ter papers the 
pire methods used, and the 
shortness of the series of data 
y prevented him 
conclusions. 
In 1902 the Loo ers confirmed his 
discovery of the ` see-saw’ of rz 
sure in the Argentine an 
India or Australia, and, still using purely graphical 
methods, they mado it the pes ain o. & neoprag a li 
of over the world &ooording as they 
aliata with India or with Cordoba. 

Since then, work on the Continent has been 
chiefly occupied with oonditions in~ northern 
latitudes, and the more general problem has been 
mainly studied in connexion with Indian monsoon 
forecasting. For this p it was necessary to 
have quantitative information as to relationships, 
not merely visual impressions from plotted curves, 
and to work with saisir not annual, valueg. 
Also there was no hope of unrave the tangled 
threads of causes effects unleas help was got 
DLE cases in which the conditions in one 
P were related with those in another in 4 
subsequent season. Statistical methods were 
therefore indicated, and these efforts have cul- 
minated in the uction of tables of relati 
between conditions of pressure, temperature, rain, 
or river-flood at 32 centres scattered over the 
world. For each of these the correlation coefficient 
has been worked out for each quarter with those of 


) This article contains the substance of a recent presidential address 
to the Royal Meteorological Sooiety. 
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Fie. 1.—The North Atlantio oscillation. 


Nah more belt and the winter depression near 
eutian Islands; and 

(0) The southern oecillation mainly between the 
South Pacifc and the land,areas roundsthe Indian 


Regarding (a), it is well established that a 
strengthening of the preasure gradienta and of the 


ocean winds (indicated in Fig. 1 by the pressure 
differences Azores—loeland and Viae rem 


Gulf Stream and higher temp 
nune (e.g. Stornoway in 1) and along the 

east coast of the United States (¢.g. Charleston). 
The diagram shows the variations of these quanti- 
ties in successive Januaries from 1875 for nearly 
fifty years, and the relatio: are closer than 

is generally realised, the correlation coefficient (or 

pid of association) between the second and third 
curves being 0-88. Inoreased ee also 
with higher temperature in Siberia and Java and 
less monsoon rainfall in India. 

The North Pacific oscillation is rather like that 
of the North Atlantio, ening af the winter 
prems differences and ds being associated 

with higher winter temperatures in central and 


^ 
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-opposite to those of the first, is represented 


‘only Samoa 


714 


western Canada, and increased rain in the North 
Pacific coast states. 

The southern oscillation is more far-reaching 
than the two oscillations just described, and as the 
effect of an abnormal season is pro ted slowly, 
it may not appear at the other side of the earth 

until an interval of six months or more. In 
illustration we may see in . 2 in the topmost 
curve the variations of the Nile floods af July to 
October in successive years from 1880 to 1925; 
they are, however, reversed, so that a dip below 
the normal line like that of 1916 means a high 
Nile. The next curve shows the variations of 
temperature at Samoa in the following summer, 
December to February, and the correspondence is 
obvious, the coefficient between the pg Nese 
being 0-72. The third curve is that of Samoa 
m ture during the succeeding autumn, March 

y, which brings out the great persistence of 
the ocean bz: dabas Following this we have 





1 NILE FLOODS 
JULY — 0 
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with the tem tures of central North America, 
Batavia, and Eun : i 

The first question that ariseeis that of the mechan- 
ism that binds together the southern oscillation ; 
we have seen that the North Atlantic and North 
Pacific oscillations implied variations in the strength 
of the air circulation in those areas, and there is 
& presumption that a similar interpretation is 
applicable here. Now where there are areas of 
low preesure and areas of high preasure in the same 
latitude, the former are in general relatively warm 
and the latter relatively ang 80 that i winter, 
seas have low pressure and i in summer high ; and 
for land the opposite obtains. Thus the low 
pressures of Iceland and the Aleutian Islands are 
much more developed m winter than m summer, 
and, the high-preesure belts in the Atlantic and 
Pacific in summer -than in winter. ADIRE: 
in the southern oscillation the first gro 
of those areas the pressure of which Mil nee 

with increased ia ui. oon- 

trasta or increased oiroulation ; 
" thus, in the Pacific, Honolulu ig 

in the first up in summer 








ct 
REVERS ED 


2 SAMOA TEMP 


when the -preesure area is 
more marked, and in the second 
group in winter when the reverse 








DEC —FEB 
FOLLOWING 1. 





3. SAMON TEME 
AR — MAY 
FOLLOWING 2 


SEPT — Noy, 
AYEAR BEFORE 3. 
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obtains ; similarly, the Argentine 


and Chile as l land areas are only 


in Du -preesure in 
ce dy qoasi Samoa aa dim 
as centre at times of in- 
creased circulation is much more 
marked in summer than in 
winter; and the Cape is only 
in the Second group in its summer 
when preesure is relatively low. 




















DEC — FEB 
FOLLOWINQ 4 


Fia. 2.—The southern oscillation, 


the presure at Port Darwin in North Australia for 
September to November, six months before the 
third curwe, yet witheso close a correspondence 


“that the coefficient between them is 0-80. Lastly, 


we have the pressure at Zanzibar of December to 
February three months later, and so three months 
after the third curve, with which ite coefficient 
is 0-72. 

* The general character of the south®m oscillation 
may be inferred from the statement that in the 
season June to August the first group of stations, 
t.¢, that oscillating with jecur inthe Pacifio sie 
most clearly represented by pressure at- Honolulu, 
Báníoa, the Argentine, and Chile, by India monsoon 
rainfall and by the Nile floods ; "and the seoond 


group, tending to have departures of the lb 


Port Darwin pressure, and by temperature at 
Batavia and Samos. During the season December 
to February the most representative stetfons are 
materially different. In the first group there are 
reesure and rainfall at Java; and 
in the second, pressure at Honolulu, 

North-West India, Port 
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-associated positively with those of 
and the Cape, 


This explanation is not com- 

- plete, however, for Northern 
Australis is almost as strong 
in the seoond up in its 
winter as in ita summer. er, at times 
of increased circulation, when we should expect 
solar radiations to be stronger, temperatures 
are markedly lower exoept in higher latitudes. 
But here we are reminded of the old paradox, 
that &t times of t maxima, when there 
is & definite though small increase of 
rainfall owing presumably to increased circulation, 
tomiperatore d is decidedly lower in the tropios and 
generally lower in the middle latitudes ; and, 
going further, if we compare the relationships , of 
ta with pressure, temperature, and rainfall, 

we d & funaekably close resemblance with 
thoge of the southern oscillation, extending in many 
cases into the detail. Thus if we consider our 
degoription of the southern oscillation in terms of 
representative centres, there were, m the season. 
June to August, 6 centres in the first group and 3 in 
the second, while from December to February the 
numbers were 2 and 8; and without an exception 
we find the variations of centres of the first group 
tq and those 
of the second group negatively, even when the mem- 
bers of the group change between summer and winter. 


‘May 5, 1928] 

This oo dence would be explained if the 
southern oscillation were an effect of sunspots ; 
but this h eais is untenable as the relationships 
between in the southern oscillation are 


sunspots. It seems too tive to postulate 
some solar influence which should closely control 
terrestrial ` conditions and yet have but & small 
influence on the sunspot numbers. .So we are led 
to the view that the southern oscillation merely 
expreases a natural oscillation or system of 

in the general circulation, and that, for example, 
the fall of temperature in the tropics is, on physical 
grounds, associated with an accentuation of low 
pressure in the Indian Ocean. If this is granted, 
we suppose that an increase in the number of 
sunspots or of solar radiation will increase slightly 
the general circulation and.so bring about the 
observed relationships with t numbers. 

The belief held by Hildebran in 1910 was 
that, in the tropical and temperate regions, ciroum- 
stances were too regular to afford an explanation, 
and it must lie in the ice conditions of the polar 
- seas ; he believed also that in the southern hemi- 

here types of season were propagated eastwards 

e waves, the character of the pressure at the 
Cape during its summer ap ing at Mauritius in 
the next winter, in Java and Australia the succeed- 
ing summer, and finally in South America six 
months later, or eighteen months after ita original 
appearance at the Cape. This generalisation was 
founded on inadequate materials, and the feature 
which stood out most prominently in the first set 
of relations worked out in India was that while 
winter pressures in the Argentine and Chile were 
not controlled by any centre in the southern 
oscillation six months before, they controlled 
conditions six months later round the Indian 
Ooean, appearing as a reversed pressure wave which 
took six months to reach the Cape. It seemed 
therefore as if South America was the origin of the 
variations. 

At first it appeared that a modification of Hilde- 
brandseon's h esis would solve the problem. 
For, owing to the shape of the Antarctic continent, 
it would seem inevitable that the ice which flows in 
a westerly direction along the coast would be thrown 
off northwards into the Drake Strait by the 
jection of Graham Land, so that it would Ba 
flow north-eastward and eastward in the currents 
of the ‘ roaring forties.’ The few date forthcoming 
from that neighbourhood indicated that a winter 
of low preesure in Chile was a winter -of much ice 
at the South Orkneys, and as this would take 
some months to uoe an area of chilled ocean 
WR Dep iE ee Pede , ib 
geemed ag if we mi E dope to uudeestend Bow. d 
period of low winter pressure in South America 
could produce & period of high summer pressure 
at the Pope. But subsequent examination showed 
that. although low winter temperature at the 
South Orkneys produced low temperature at the 
Cape a year later, the coefficient between the two 
temperatures being + 0-56, the effect six months 
later was small; and, apart from this, the explana- 
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tion would break down because the effect of Cape 
temperature on Cape preasure proves on calculation 
to be negligible. 
- Unfortunately, it is easier to reject this hypo- 
thesis than to replace it. Te Ge poate inthe tales 
the number of significant relationships, we find 
that pressure at Port Darwin has no less than 76 
with other places, of which 32 are with subsequent 
geasons ; next in importance come temperatures at 
Batavia and Samos, each with about 60 relation- 
ships, of which only 13 are with subsequent 
seasons ; and then come the preasures of North- 
West Indias and Samoa with smaller numbers. 
So pressure in the neighbourhood of Part Darwin 
seems to exercise more control over other regions 
than any other world factor, and ite influence 
seems to be increased by’ Batavia temperature, 
which varies m close sympathy. Temperature at 
Samoa, the oscillations of which closely resemble 
those of Batavia temperature, is an equally 
important world centre, bat belongs to the second 
group, while Samos belongs to the first 
up and has not more than half ite influenoe. 
the whole, then, although certam pressures 
Se o o sisti bee ee ae 
e sequence of cause and effect, it is clear that 
ocean temperatures ed & most important part 
in world. weather. eir effectiveneas may be due 
in part to their extreme persistence, so that 
successive seasons produce cumulative instead of 
antagonistio results. 
Although it may be some time before we learn 


the processes by which Nature effects hese enor- 
mous oscillations, and the relationships found must 
in general be regarded as empirical, there is no 


reason why they should not be utilised when 
possible for administrative or commercial p 
such as seasonal forecasting. Thus meth of 
predicting the general character of the winter and 
os temperatures of a large part of northern 
pe have been known for twenty years, and 
much additional knowledge has been won in recent 
researches by Brooks, Exner, Wiese, and others. 
The facts the southemn oscillation have been 
tically utilised in predicting the rice crops 
of Japan, and the Java rainfall; and the recent 
tables have been shown by Bliss to have an im- 
mediate application to the Nile, the final relation- 
ship for forecasting bemg 0-72. The latest purpose 
to which thfy have been directed is in connexión 
with Ceara, a state in north-east Brazil liable to 
terrible droughts, and, as rainfall there belongs to 
the second group in the southern oscillation, a 
formula with a coefficient of 0-82 follows at once, 
the effect being shown im Fig. 3. 

It must be admitted that a certain amount of 
soepticiam over these matters is of t value as 
an antidote to rashness ; for it is obvious that if 
we examine short series of data of pressure, tem- 
perature, and. rainfall of hundreds of stations 
chosen’ at random, and look for similarities of 
conditions separated by all intervals of time up to 
five years, the laws of chanos will provide one or 
two promising resulta. But, on the other hand, 
it is impossible to deny the validity of conclusions 


716 
based on close relations over an uate number 
of years, such as forty or fifty, and this view. is 


confirmed by actual rience. For in 1008, in 
my early in India, I published an admittedly 
imperfect formula for oting the monsoon based 
on &bout 34 years of date; and ita reliability can 
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is that 
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af 0-76 instead of 0-58. Also, there is no reason 





aro amocinted vary big changes in tho strength of 


when the change in the upper currente 
takes place with unusual vigour 
the seasonal rainfall will be abun- 
dant. The pilot-balloon observa- 
tions hitherto made strongly 
support this hypothesis, and . 
what Apa to hold in India 
probably holds over a far 

ider region. Moreover, the idea 





CALCULATED 


Fie 8.— Forecast on Dec 1 of Ceara ramfall, Jannary—June. 


be definitely estimated by comparing the indica- 
tions that would have been given by it if epe inn 
during the past 19 years with the actual 

Now the coefficient expreesing the closeness of fit 
between the results of the formula and past data 
in 1908 was 0-58, and I should have been satisfied 
under the conditions if the indications of the past 
19 years had a closeness of fit 

of 0-48 instead of 0-58 ; actually, 
however, as will be seen from 

Fig. 4, the foundations of the 
relationship have proved sound 

and the coefficient has worked "°?" 







essential that forecasts should 
only be issued when the indications 
are well marked, and if during the past 19 years a 
prediction had ony been made in the ll years 
- when an excess or deficit of one inch or more had 
been indicaged, the charaoter of th © season's rain- 
fall, a aN in excess ' or ‘ in defect,’ 
would have been correctly given 9 times (Fig. 4). 
Since 1908 many new UE have been 
e 


ascertained, and present formule for North- 
West India and for the Peninsula have coefficients 


rasa Dl 
SR 


I 

R i 
ACTUAL i 
i 
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that upper-air conditions are 
vital to the study of world. 
weather derives rt from the 
table of relatio with the 
Nile. The significant relation- 
ships with other stations for its single season number 
31, while the greatest number for a single season 
at any other centre is 24; and as the ocorre- 


spon: number for at Cairo is only 

8, Grit seora zoly that thie eto of the Abyminian - 
is ot Br about by the ageno 

oag air, not surface conditions, Similarly. 





Fig. &£—Foreesst on June 1 of Indian monsoon, June-Beptember. (1908 Formula, R—0-88 ) 


the monsoon rainfall of India has eight significant 
relationships elsewhere, but June to August 
pressure in North-West India only one. 

It is to be hoped, therefore, that the tables of the 
Réseau Mondial, to which statistical workers have 
been enormously indebted in the past, will in future 
contain - anne means of air motion at fixed 
Nec im above such observatories as can provide 

e data. 





Recent Earthquakes in Bulgaria and Greece. 
By Dr. CHARLES DERN: 


Wee the last year, destructive earth- 
. quakes have oocurred in Palestine, the 
Crimea, Smyrna, and Asia Minor, lag anes 


Mar. 27, in north-eastern Italy. gis 
followed, d the latter of is & series 
of equally vio Hilal anoct: ia thor got -east of 


Europe. Indeed, the close succession of, earth- 
quakes—and, ainoe April 15, scarcely a day has 
passed without news of fresh shooks—has given 
rise to the impreesion that earthquakes have of 
late been more frequent than usuel. There is 
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to sup the’ impreesion beyond the 
pues NR within a limited area. 

roughly the intensity acco to Milne's scale 
for destructive shocks, it would seem that, in the 
first four months of this yas there have bean one 
earthquake of intensity III sat ees to 
destroy towns and devastate’ en d. perhaps 
two intensity II nist i of ahattering many 
buildings and overthrowing some), and two of 


Muere iique ja In each of ten years during 
the latter half the nineteenth oentury there 
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have, during the first four months, been from three 
to five quakes of intensity III, and in each 
of thirteen years from three to nine earthquakes 
of intensity tT. s 

The earthquakes of April 14 and 18 are described 


as the most violent ever felt in Bulgaria, and this. 


is not improbable. There is a centre of some 
importance near Plovdiv (Philippopolis), and there 
are a few minor centres to the south of the Balkans, 
but, in the area first struck, earthquakes are 
er ingly rare, if not unknown. The earthquake 
of April 14 occurred. at about ll am., and it is 
to this no doubt that we owe the small death-roll. 
The area of damage is about 70 miles long from 
east to weet (Harmanli to Plovdiv) and 25 miles 
wide. The epicentre lies near Chirpan, probably 
& few miles to the south and olose to Borisovgrade, 
which is almost entirely destro The second 
great earthquake came on April 18 at 9.24 Pm., 
in at & time when most of the inhabitants were 
able to escape from the falling houses. The 
shock was distinotly stronger than the first and 
the area of was somewhat larger. Near 
Papazli, the distortion of the ground is evident; 
und-levela have been PA et in some places 
y Bo much as aix feet, whether by crushing of 
the surfaoe soil or by distortion of the underlying 
crust is as yet unknown. In both earthquakes 
the wide extent of the area of seems to 
point to & considerable depth of focus. 
By far the most interesting feature of the 
ee earthquakes is the great and rapid 
ilation of the focus. The epicentre of the 
earthquake of April 18 was close to Papazli, about 
half-way between Chirpan and Plovdiv and 10 
miles to the west of the first epicentre. On the 
evening of m 19 it e to Haskovo, 
30 miles to the eest of Pa ; two days later, 
on April 21, it had retraced its steps about 60 
miles to the west, to near Golemokonare; on 
April 23, back 86 miles to the east, to Stara 
Zagora, & few miles north of Chirpan ; and, lastly, 


The Voronoff Operation in Stock-breeding. 


[E claims made by Dr. Voronoff and others 

concerning the economic value of his method 
of reactivation in the field of practical livestock 
breeding have attracted so much publio interest 
that it was considered desirable that an authori- 


tative rt should be pre for the information 
of the Ministry of Agriculture and for the Board 
of Agriculture for Scotland. Delegates from Great 


Britain, with representatives of several other 
countries, recently visited Algeria to witness the 


already had been subjected to this technique, and 
to examine and to report upon the olaims that 
have been made concerning the economic value of 
ite application. Their report has now been issued. 

1 of Agriculture and Fisheries: Board of ture for 
Dr, A. Walton, and Wai. O. iler. Pp. te (London: Hai isons? 
Office, 1028.) Od. ne. 
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on April 26, it continued ita easterly march, by ^ 
24 clle farther, to the neighbourhood of Harmanli. 

Aocording to the official only, 103 persons 
were killed and 700 wounded by these earthquakes, 
while the total logs of is estimated at 
3} million pounds. In Plovdiv alone, more than 
five thousand houses have been and two- 
thirds of the town rendered uninhabitable. 

Very different from the Bulgarian takes 
were those felt at and near Corinth on April 22 
and following days. In the first place, they 
visited one of the most seismically active countries 
im the world. Area for area, there are more than 
three times as many earthquakes, weak arfd strong, 
in Greece as in Ja vand ore chan (Ey anes 
as many as in Italy. Or, counting only shocks of 
the very highest mtensity, there are more than 
four times as many as m Italy, and nearly seven 
times as many as in Japan. in, in this active 
country, the isthmys of Corinth is one of the most 
active regions, being exceeded, according to 
Monteesus, only by the Ionian Islands to ae 
weet of Greece and, tho v ightly, by the 
island of Euboa to Fasc Te te an lace, 
the area of destruction is small. It includes. 
Corinth itself, in which many of the houses are 

, the small adjoinmg towns of Kalamaki 
and Loutraki, and some of the coast villages to 
the west of Corinth. At the most, it may be about 
10 miles in diameter, for it ap that Isthmia, 
four miles to the east, escaped injury during the 
first shock. The small area of damage, the 
high intensity near ita centre, combine in ‘pointing 
to a shallow-seated foous. Lastly, though the fom 
of the after-shocks were not stationary, the limite 
of migration were small. On April 25 there seems 
to have been a slight shift to the east, most of the 
houses in Isthmia being destroyed. 

. Bo far as our present information goes, the 
Corinthian earthquakes were lees important than 
those in Bulgaria, and owed their destructive power 
chiefly to the proximity of the origin to the surface. 


The Voronoff operation has been employed in 
the case of the senile male whoge own testes have 
become insufficient in their physiological activity, 
and of the sexually immature male whose testede 
have not yet profoundly affected the seca Soe 
characterisation of the individual. It is claim 
that in the first case the old, decrepit and infecund 
male becomes reactivated, his re uctive powers 
becoming restored ; and that in the second, growth 
and general vigour are stimulated to a fuller 
expression as evidenced by the attainment of a 
larger body size and & greater sexual potency. It 
is also claimed that these characters are, in part 
at least, transmitted to the offspring. The delegates 
were shown a bull whioh been rejuvenated, 
and & number of sheep in which the operation had 
been performed upon the sexually immature male. 

The conclusions at which the delegates arrived 
were as follows: The olaim of Dr. Voronoff to 
effect rejuvenation of the aged and decrepit animal 


` 


718 
by the operation of teetis- 


grafting is possibly 
justified, but the evidence presentéd has not been 
based upon criticale imentation. The delegates 
were not satisfied that this method, even if and 
when its merits have been fully demonstrated, can 
become of any great importance in & country such 
as Great Britain. The claim of Dr. Voronoff to 
increase the body weight and the wool-clip of the 
ram by the operation of teetis-grafting appe: to 
immature isle. va supported by the date sub- 
mitted and by the appearance of the sheep that 


Obituary. 


. Sm Davin Ferre, F.R.S. 

HE death of Sir David Ferrier in London on 
Mar. 19 removes from the roll of living 
neurologists a veteran pioneer, eminent in example 
and in service. He had reached his eighty-sixth 
year, and: his life meant for those at work to-day a 
personal tie with a historic past: which he con- 

Bpicuously had helped to make significant. 

Ferrier, as student in Aberdeen, his native oity, 
‘had been a pupil of-mark under the psychologist 
and philosopher Alexander Bain, and had graduated 
at the University with high 
entered upon medicine at the University of Edin- 
burgh. estudy of the nervous system attracted 
him early ; and agold medal was awarded to his M.D. 
thesis, “ On the Co igemina." Later, 
in the reporta of the West Riding Lunatic Asylum, 
where a centre of neurological research had arisen 
under Dr. (now ao e) On Brow 
Ferrier issued his paper of experimenta on the 
‘brain of some of the higher mammals, Huge 
Jackson’s observations upon localised disoharging 
fita: were being diso in 1868; the famous 
“ Study of Convulsions” followed from him in 
1869. The experimenta of Ferrier had for an 

object the “testing of the theory of Hughlings- 
Jackson that localised and unilateral epilepaies 
are caused by irritative or ‘ di ing ’ lesions of 
the grey patter of the hemispheres.’ j 
Ferrier’s,extension of these experiments to types 

of brain nearer the human waa enoouraged by the 
Royal Society with a grant in aid supplying the 
material for the work. , Ferrier was able to estab- 
lish that in the ape’s brain, a considerable area of 
* the surface sheet is excitable pecu . Local- 
ised movements in the face and limbs, of the croesed 
side, were evoked with such definition and pre- 
cision. that “the experimenter oan predict with 
certainty the result of stimulation of a given 
region." Ferrier described & ‘motor region’ 
stretching across the lateral and thence over 
and upon the median aspect of the hemisphere. 
He pointed out that its extent was greater and its 
character more detailed in the a than in any of 
the types less near to man. He then turned to 
determine the effecta of localised destrpotion of 
rtions of the cerebral surface. These experimenta 
ormed the main theme of asecond Croonian Lecture 
following his earliér of 1874. He directed attention 
to the hemiplegic symptoms ensuent on injury of 
the motor region in the ape, symptoms in several 
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‘were Been, but- the conditions under which the 
experimenta had been conducted, the i quacy 
of the data submitted, and the method of the 
presentation of these data, made the forming: of 
8 oritios] opinion quite impossible. For the same 
reason, it was i to accept the evidence, 
which seemed to show that the improvements thus 
invoked were transmitted by the ordinary processes 
of reproduction. There is great need for repetition 
of these experiments with standardised material 
under controlled conditions of husbandry. 


respects ee from human symptoms 
familiar in the clmic. It is related by Sir lea 
Ballance that at the International Congres of 
Medicine in London in 1881, on the appearance of 
one of the monkeys shown by Ferrier, Charcot of 
Paris, the physician, exclaimed, “‘ It is a patient 1 " 

Outaide and beyond the region of cerebral sur- 
face which he termed ‘motor,’ Ferrier described 
further certain other regions which conversely 
he termed ‘sensory.’ He distinguished separate 
pare fields severally related to the several 
special senses. Individual destruction of these 
entailed, he concluded, specific sensory defecte 
and disturbances. His lectures upon all this work 
were followed in 1876 by a memorable volume 
“ The Functions of the Brain.” The book reached 
beyond medical circles to a wide scientific publio. 
It was translated into various . It and 
the work it embodied exerted decisive influence 
toward placing cerebral localisation in the fore- 
front of movement in the physiology and medicine, 
and indeed in some respecta in the psychology, of 
ite time. 

If we would seek to trace the origins of Ferrier’s 
inquiry and‘ the great and lasting effect it pro- 
duced, we must pay regard to some contempo 
‘circumstances. Coe scientific opinion, bo 
physiological and medical, had held that the 


-| cerebrum— organ of mind’ and mind a unity— 


revealed in ite functioni 
Further, ourrent one been that the oere- 
brum, unlike the spi rd, remained in all 
ap ice Irresponsive to such stimuli, electrical 
and what not, as physiological experiment had 
resort to. There Pai howeni: arisen recently 
the views of Hughlifigs-Jackson, based on clinical 
observation of epileptoid convulsions. Contrary 
to orthodoxy of the time, he taught the existence 
of motor centres situated in the grey matter of 
certain of the cerebral convolutions, namely, “the 
oonvolutions surrounding the corpus striatum.” 
This oaa: Ferrier’s paper mentions as an im: 
petus its testing as an immediate object 

imenta. Ferrier's inquiry wae 
also made in the light of observations obtained by 
Fritsch and Hitzig three years before, on the brain 
of the dog, with closing and opening of a galvanic 
current as stimulus. On that mode of stimu- 
lation the method adopted by Ferrier constituted 
an important advance. It enabled deliberate 
and sustained movement to be evoked and without 


no spatial differences. 
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damage to the cerebral tissue ; it allowed elicitation 
and study of the ‘march’ (that is, the ing) 
of movement which Jackson had noted to be of 
diagnostic value in the epileptoid convulsion; it 
brought the clonus characteristio of epilepsy under 
observation as a feature of cerebral -dis- 
charge.’  Ferrier's method of stimulation has been 
followed by all observers since. 

A conception which Ferrier formed i 
the localisation of funotion in the cortex held it to 
be primarily 'sensori-motor.' He conceived this 
region which yielded, in such systematio order, 
purpose-like actions of limb, eto., to represent so 
to say a motor executive; and he distinguished 
outside it, in contradistinction to it, fields which he 
regarded as sensory inasmuch as he read them to 
be dominantly connected each with a special sense. 
In short, ‘motor’ and ‘sensory’ were the funda- 
mental categories underlying the scheme of local- 
isation in the cerebral cortex in his pioneer inter- 
pretation of it. Not ‘motor’ and ‘sensory’ of 
course with the crudity of the efferent and t 
sides of a aimple reflex arc ; but yet distinguishably 
‘motor’ and ‘sensory.’ The problem thus entered 
upon has exhibited during the succeeding fifty 
years continual increase of complexity at every 
renewal of attack. None the less, in intrinsic con- 
formity with Ferrier’s original point of view regard- 
ing the ‘ motor region,’ we have to-day the experi- 
ence of so versed and highly qualified an observer 
as Dr. Gordon Holmes, to the effect that “ the pre- 
central [the motor region proper] has no 
sensory funotions." In addition, Ferrier’s scheme, 
which assigned the major-part of the cerebral 
surfaoe to iflo sensory fields, can stand as a 
proto of that which comparative anatomy and 
oytoarchitecture have step by step sinoe then 
substantiated. Also, the modern finding of Pavloff 
and his school arrives no lees at a functional scheme 
which, even more than did Ferrier’s original, 
allocates the cerebral surface to territories repre- 
senting the several specific receptor-systems, with 
exclusion and negation altogether of ‘ pure assooia- 
tion ’ flelds. 

The interpretation of observations i 
cortical functions forms an arena which has seem 
to invite conflict. Ferrier arrived at a conception 
with the fundamental simplicity of which there 
corresponds, very probably, a fundamental truth. 
As animal mind, analytic ology has 
not yet reached the elementa needed in application 
to the problem. Be that as it may, a tribute 
which was quickly paid to Ferriers work was 
that subsequent investigation of the nervous 
system, whether by adherents or by opponents 
of his views. for many years did li else 
than search for ‘localisation’ of something. A 
tide of localisation flowed with subversion of 
other intereste. A ‘localisation’ era followed on 
Ferrier’s work. The vogue became, as time went 
by, tedious, and in many ta infertile; but 
the importance of the work which ushered it m can 
never be forgotten. . 

It is diffüioult now to think back to a functional 
neurology which resigned iteelf to picturing the 
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cerebral cortex as an uncharted ses, an unknown 
uniformity. With Ferrier’s é iments that.state 
of things came to ita term. There followed conse- 
quenoes theoretical and practical. One beneficent 

raotioal result was that the symptoms of certain. 
train tumours, eto., viewed in the» light of his 
*localisations' in the.ape, allowed the physician 


‘to locate the seat of mischief within the skull and 


80 sometimes enabled relief of the patient by sur- 
gery. An element of irony attaches to the fact 
that as a oonsequence of his experimenta Ferrier 
was prosecuted by anti-vivisectionists. The charge 
against him fell unfounded. 

If this brief notice has occupied iteélf chiefly 
with one ou ing achievement in the earlier 
career of a long and active life, that must not 
convey the impression that the subsequent years 
had not also their rich yield of labour given and 
worthy contributions made. It was as a lover of 
knowledge that Ferrier pursued knowledge. He 
had a share in many und ings to foster and 
advance it. He was of those who at a meeting 
in London in the spring of 1876 founded the 
Physiological Society ; the Society elected him to 
its honorary membership in January of last year. 
On the title- of the Journal of Physiology his 
name has stood as a collaborator for thirty-four 
pe continuously. He was one of the small 

d who in 1878 launched Brain. He was a 
founder of the Neurological Society in 1886; ite 
resident m 1894. His zeal and interest in neuro- 
x f and indeed other science, never staled. 
en he no longer himself carried on experimental 
research it afforded him pleasure to watch others 
& oertain 
penetrative Dans partly veiled in simplicity ; 
it had a knack of getting to bottom. In literature 
he enjoyed dipping within the ancient classics. He 
was of artistio taste, in pictures as in other matters. 
The sea and the sea-coast were his favourite 
setting for a holiday. Numerous honours came to 
him. He was elected F.R.S. in 1876, and he 
reoeived from the Royal Society a Roygl medal in 
1890. \ He was a laureate in Paris in 1878. His 
knighthood was conferred in 1911. C. 8.8. 


Miss J. E. HARRISON. 

Wau regret to record the death of Miss Jane Eller 
Harrison, which took place in London on April 16, 
at the age of seventy-seven years. She was born in 
coed reese on Bept. 9, 1850. Pag an early 

e showed a ial aptitude for ; 
ich she main ue ae the end aie Eie 
Before she entered Cheltenham Ladies’ College at 
the ‘age of fifteen, she had already uired & 
knowledge of Latin, Greek, German, and Hebrew ; 
while after she had attained the of seventy, 
she made herself aoquainted with the elements of 
Persian 

Miss Harrison entered Newnham in 1874 and, 
it was stated privately, was at the head of the 
Second Class in the Classical Tripoe in 1879. She 
returned to Newnham as a fellow in 1900. On 
the termination of her college course she took up 
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the study of Greek art and literature, publishing 
her first book on the story of the Odyssey in 1882, 
her object to elucidate the Haars myths 
in the light of 


as exemplified 
AE vaso One ka on art and 








on the topography of Attica and “primitive Athens, 


followed ; but as might have been from 


the bent of a mind which, tradition has it, would 


have preferred the Moral Sciences to the Classical 
po found herself more and more absorbed 

y of Greek religion as time went on. 
me por l praana to the Study of Greek 
Religion” (1903), and her admirable “ Ancient 
Art and Ritual,” Miss Harrison showed that she 
had given herself over to the study of Greek 
religion on comparative lines under the infiuence 
of and o pes ka methods of utilising 
the customs and oulture of pe ples in 
dealing with the problems of Greek arohsology. 
Not, indeed, that she was attracted to the study of 
primitive custom as such, for she expressed herself 
as repelled by much of the material through which 
she had to wade. She always succeeded in keeping 
herself fully abreast of the literature and of the 
latest developments in theory in sntheopology 

and ology, and it is in ing to follow 
development of her thought in her later books, 
T M iuo ” (1912) and “ Epilegomena to the Study 
of Greek ion ” (1921), Malo came successively 
under the cedars of the French. sociological 
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school—Durkheim and Levy-Bruhl in ioular— 
of Bergson, and later of Jung and ud. Her 


last book, ‘‘ Reminiscences of a Student's Life," 
ap in 1925. ~ 
en though Miss Harrison may have been apt 
2 too hastily and prone to allow herself 
e dominated by a theory as if it were always 
of universal application, she was a pioneer “in her 
fleld, and in dis study of Greek religion her work 
will hold a permanent place. 





Wa regret to announce the following deaths : 

: Bir William Church, Bart., ident of the Ro 
College of Physicians from '1809 until 1905, 
trusted leader of the medical profession in Great 
Breie m April 27, par aces ninety years. 

Mr. enkinson, O.B.E., tutor, librarian, and 
senior Ta of Brasenose College, Oxford, known for 
Pec ore on philosophy and economics, on April 19, 
as result of an accident, 

Prof. Theodore W. e dar mes Mor. RS., P - 
fessor of chemistry at Harvard University since 1901 
and director of the Gibbs’ Memorial Labora ginoe 
1912, & a oy on atomic ue. on 


ril 2, 
AN. F. W. Shur ook, ae, forzar Principal of the Derby 
Technical College, on April 18. 

Mrs. Sollas, wife of f. W. J. Sollas, and widow 
of Prof. H. N. Moseley, Linacre professor of human 
and com piel anatomy, Oxford, whose son, 
H. G. J. , the brilliant yo physicist, was 
killed at Galea 'in 1915, on April 28. 


News and Views. 


Tum fifteenth International Geological Congress 
meets at Pretoria on July 29, 1928. As the British 
Association for the Advancement of Science is visiting 
South Africa at the same time, and haa secured a large 
contribution from Government, profeesional people 
and the mining houses have raised a substantial sum 
privately as a guarantee for the Congress; the local 
committee is therefore able to offer subsidies towards 
the expenses of visiting members, as well as & reduc- 
tion of frem 35-50 pes cent. in the railway fares. 
Negotiations are in progress with the shipping oom- 
penies for similar concessions, the resulta of which 
will be announced later. 80 heavy have been the 
calls on the community in South Africa that an urgent 
ppeal is issued to everyone who can, to apply for 
membership of the Congress, to the General 
Secretary, Post Office Box 891, Pretoria, South Africe. 
The membership fee is one pound. The main dis- 
cuasions at the meeting will be on magmatic differen- 
tiation, pre-Pleistocene glaciation, and the genesis of 
petroleum, but the moet attractive feature will be the 
excursions, which have been arranged so as to cover 
all the classic areas. At Cape Town will be sean the 
intrusions of granite into slate, desaribed by Basil 
Hall in 1818, which were used by Dr. Hutton in 
illustration of his theory. North of this are the folded 
mountains, bringing down the Devonian beds, with 
foeails of an American type. On the margin of the 
Karroo occurs the Permian glacial deposit, the Dwyka 
Conglomerate, which will be seen in ite full develop- 
ment. Later excursions will enable the members to 
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seo the Lower Cretaceous at Uitenhage, and the 
enormously foasiliferous Cretaceous rocks of Zululand. 
In the Transvaal, the Bushveld Lacocolite dominates 
the stratigraphy, with ite margin of basic rocks 
containing platmum. Three subsidiary structures 
are of special interest, the Pretoria soda caldera, the 
Pilandsberg, and the Vredefort granite mass. 


Economo geologists attending the International 
Geological Congreas will have an opportunity, very 
rarely given nowadays, of seeing the full ime ile of 
the Kimberley mines, and of comparing them with 
the Premier -Diamond Mine. In Johannesburg the 
surface and underground workings of a mine in the 
central aree and on the Far East Rand wil be shown, 
while & comparison of the Rand section with that of 
Pretoria with the iron deposits will be demonstrated. 
In Rhodesia the Great Norite Dyke is of interest, but 
the Victoria Falls, with the vast chasm of the Batoka 
Gorge, will be the greatest attraction. AI- the 
mineral deposits, chrome, asbestos, and the various 
gold ores will be seen in specially favourable circum- 
stances. Applications for these excursions must be 
reoeived before April 1, 1929. The meetings will be 
held in Pretoria on July 29—Aug. 7, but the excursions 
will extend from July 16 until Aug. 24, beginning and 
ending at Cape Town. The secretary of the Geological 
Society of South Africa appeals at the game time for 
additional members. He pointe out that the publica- 
tions of the -Society are indispensable to anyone 
interested in the geology of Southern Africe and the 
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mineral resources of that territory. The Society is 
dependent for its annual revenue upon subscriptions 
to defray the heavy cost of printing, and many who 
make use of, and derive benefit from the transactions, 
do not belong to the Society. The addrees is Poet 
Office Box 1071, Johannesburg, South Africe. 


Ix our issue of Jan. 21 (p. 110) reference was made 


to the offer by the Premier of Queensland to the 


Commonwealth Council for Scientific and Industrial 
Research of an area of about 25,000 acres of land at 
Saltern Creek, in the middle of the State, to be used as a 
central scientific station forinvestigations into problems 
of the sheep industry. It was mentioned also that the 
Land Settlement Advisory Board had expressed a 
hope that the offer would be accepted in whole or in 
part. Asa matter of fact, the offer had been declined 
at the time the Board reported. The Council was 
convinced that it could not justify the stocking and 
equipping of a big research station on the proffered 
area. Nor was it impressed by the suggestion that it 
might run the station in part as a commercial under- 
taking and recoup itself in that way for a part of the 
expense. 

-To laymen, the refusal of the Saltern Creek 
area, seemed rather puzzling. The land is excellent 
sheep country for Northern Australia, carrying one 
sheep to 2} acres. Its rental value is about Bd. per 
acre per annum, and the period of leasehold, offered 
free of charge, was thirty years. At first sight the 
offer appeared tempting, but further investigation 
convinced the Council that its acceptance would be 
very unwise. Just because the land is so good it is 
unsuitable for certain major lines of work. Thus, 
there are no peraaitologioal diseases there at present, 
and it would be sheer folly to introduce them. The 
blowfly pest is prevalent, but so it is over vast areas in 
the Commonwealth, and work aiming at control can 
be carried out far more satisfactorily in more readily 
acovesible places in New South Wales nearer to the 
Council's central entomological laboratories. For 
work on artificial feeding of sheep (which is generally 
quite unnecessary in this region) an aree of poorer 
country would be more useful. Investigation of 
naturel grasses best suited for wool production could 
be carried on there, but such investigations are needed 


facilities in a great number of much smaller areas. 
Work on mineral deficiencies in pastures is already in 
hand in several places where'it is urgently required. 
Saltern Oreek has no special claim for immediate 
attention. The Queensland Government was dis- 
appointed at the refusal, but the scientific grounds 
upon which the Council based ite decision have not 
been seriously challenged. 


Tum Reports of the Zoological Bocisty of London 
for the year 1927 tell of progress and prosperity 
which must be very gratifying to those responsible 
for the condpot of this great concern, and are a 
reward of fresh adventures in methods of exhibition, 
as well as an indication of the increasing interest 
taken by the populace in livmg animals. The number 
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of fellows has mounted to 7687, and it is suggested 
that some mode of limitation and an increased 
annual subscription may have to be considered in 
the near future. The number of visitors to the 
Gardens in Regent's Park reached a record of 
2,158,208, and to the Aquarium, 458, 986 ; the surplus 
of income over expenditure was £16,859, in spite of 
the fact that more than £57,000 spent on new 
exhibition houses, which might well have been 
reckoned & capital charge, was paid from revenue. 
A hint of the part the Garden plays in encouraging 
the holiday spirit is contained in the item of more 
than £3000 drawn from elephant rides and the like. 
The difficulty of acolimatising animals is still apparent 
in the high death-rate within six months of arrival, 
but the steady reduction during the past three years 
in the percentage of deaths is very satisfactory, 
and the management is to be congratulated on the 
astounding improvement in pulmonary conditions, 
the mortality having been reduced by more than 
50 per oent. since 1925. It would be interesting, 
and of value to other zoological gardens in Great 
Britain and abroad, to know whether this improve- 
ment can be ascribed to the new installations which 
have been described in former reporte, to special 
feeding and a rise in tone and resistance, or to 
generally more healthy conditions of ventilation and 
isolation. 


Tax Zoological Society does not neglect the soientiflo 
opportunities which ita unique collections afford: a 
new anatomist has been appointed, & panel of para- 
sitologista, formed by the staffs of the Institute of 
Agricultural Parasitology and the London Bohool of 
Hygiene and Tropical Medicine, has undertaken this 
important branch of research, and the biological 
investigations of the newly elected Aquarium Re- 
search Fellow should prove of scientific interest and 
practical value. During the year the scientific Pro- 
oeedénge, absorbed £2760, and the preparation and 

printing of volume 63 of the Zoological Record, a sum 
of £1928. It is regrettable that, in spite of the dona- 
tions received towards the *publication * f this in- 
valuable guide to zoological literature, volume 63 
alone should involve a loss of £1042, and societies, 
institutions, and individuals who wish the Zoological 
Record to be maintained, are requested to give thar 
support in the form of annual donations to the 
** Reoord Fund.” 


Tam frequency and sites of cancer in persons of 
different habite and following different cocupetions 
has from the first thrown important light on the 
conditions which lead up to the disease, and careful 
analysis of oocupetional statistics will be a fruitful 
line of further advance. One of the earliest associe- 
tions to be recognised was cancer of the scrotum and 
chimney sweeping: with the change in the methods 
and personal cleanliness of chimney sweeps, their 
special lfability of this form of cancer has disappeared. 
Most curiously, however, it has been replaced by the 
appearance of the same cancer in cotton operatives, 
which is variously attributed by those who have studied 
the matter in Lancashire either to the lubricating 
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ou used.on the machines or to ill-fitting overalls 
which the decencies of industrial life have introduced. 
. That there was some connexion with the products of 
the distillation of coal and shale had been proved or 
suspécted on clinical grounds before Yamagiwa and 
Ichikawa showed that by patience and persistence the 
carcinogenic activity of any subetance could be satis- 
factorily explored experimentally by applying it to 
the akin of mice repeatedly over long periods of time. 
' Bx experimental work of this sort it has been shown 
that tar and scot have a unique effloacy in producing 
cancer, which is no doubt why the industrial labourer 
is so mudh more liable to. the disease than his agri- 

cultural brother. By this method, too, it is possible 
to. analyse the injurious.action of the various lubricat- 
ing oils ‘which are used on factory machines. Dr. 

‘Leitch haa done this already, and haa found that shale 
oil iá far the most harmful, illustrating the thorough 
clinical demonstration of ita association with cancer 
in the Boottish oil fleld which was given by Dr. Scott. 

The particular fleld of mule-spinners’ cancer has again 
been explored by Dr. O. C. Twart and Mr. H. R. Ing, 
working for the Manchester committee on cancer 
(Lancet, vol. i. 1028, p. 752). Applying each of 
12 oils twice a week to 100 mice for periods up to 
18 months, they find that sperm oil is harmless, 
natural pétroleum oils are slightly carcinogenic 
{especially their higher boilmg-point fractions), and 
shale oils are highly effloacious and act like a week 
tar. Harmleee oils do not become injurions by passage 
through the machinés, and the carcinogenic action of 
shale oil may be removed by extraction with sulphuric 
acid and possibly other methods. If, then, mule- 
spinner's cancer is due to the lubricating. oil, it seams 
likely that it should be poesible to get rid of it. 


Ax the centenary. of the Cockerill Works at Baraing 
in October last, ‘the King of Belgium pointed out 
the necessity for Honouring science throughout, the 
country, since pure science is the indispensable 
condition for applied science, and neglect of it leads 
to, deveidenpe. As & reaplt of this speech, a meeting 
of ‘authorities interésted in university education was 
held in Brussels in November to consider how beet 
to encourage scientific work. Since then two pan 
pblete dealing with the subject have appeared, '' 
détrease de l'enseignement supérieur en ms 
‘by L. C., and “Notre misére séientiflque," by Q. M. 
Quaeris and othere. The second of these traces the 
present paucity of intellectual effort in the country 
to the smallness of the Government vote for higher 
education, which is 5 franca per annum per head of 
the population, that is, leas than in South American 
or in the Balkan States. Tho pay of university pro- 
feasors is in consequence small, and it is not possible 
to attract the best men to university poste. The 
method of selection is such as to attach leas weight to 


a candidate’s intellectual powers than to hia political 


friendships. A particular case is cited at great length. 
The success of the recently established '' Fonds 
national de la Recherche scientifique ” is regarded as 
a sign that the country appreciates the position and 
is deterrnined to improve it. 
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Tam problem of the safe use of coal-mining explo- 
sives was dealt with by Dr. W. Payman in a peper 
read before the Midland Institute of Mining Engineers 
on April 17. He regards the production of a flameleas 
and therefore completely safe explosive as an im- 
probability. In practice, the explosive must be safe 
in spite of ita flame. Safety resulting from s reduc- 


-tion of flame temperature is gained only at the 


expense of the efficiency of the explosive. Care in 
Bhot-flring would probably lead to safety more than 
any other obvious means, for no explosion would 
oocur if contact of flame and explosive mixture did 
not oocur. It is, however, desirable to improve, if 
possible, the composition of explosives. Considering 
the stringency of the official teat of explosives, itis 
often puzzling to account for actual ignition of gas in 
the mine. If, however, the test were made so rigorous 
as to cover every possible combination of ciroum- 
stances, its operation would probably exalude the 
use of explosives underground altogether. After oon- 
templating the large hot flame resulting from firing 
a ‘ permitted ’ explosive, it is perhaps more astonishing 
that ignition of the flre-damp-air mixture does not 
always oocur in the official test. Dr. Payman out- 
lined the-programme of the Safety in Mines Research 
Station at Buxton, which necemarily involves the 
analysis of explosion phenomena and the ignition of 
gas mixtures. His lecture waa illustrated with photo- 
prapbe of flames produced under various conditions. 


' Noma furtber details of Capt. G. H. Wilkins’ polar 
flight were published in.the Times at the end of last 
week. From Point Barrow to about lat. 75? N.,- the 
paok-ice was heavy and rough, with a few east and 
west leads of open water, decreasing in number 
towards the north. In lat. 78° N. there was some 
evidence of obstruction preventing & drift to the 
eastward, but no land was sighted. From lat. 75° 
to 717° N. there was much young ice, making good 
landing places, but farther north the pack again 
became ragged. Between 78° and 80° N. the flight 
was over clouds. Then it was clear again to 84° N., 
and there was no sign.of Crocker Land. The pack- 
ice again was rough. North of Grant Land there were 
clouds, but north of Greenland the visibility was good 
and the ice was young and relatively amooth. From 
Greenland to Spitebergen the flight was across much 
open water. Oapt. Wilkins was tempted to descend 
north of- Greenland, but held on in spite of bad 
weather. If he had descended he could have fallen 
back on foot on Etah or the Royal Oangdian Police 
post in Elleamere Island. He explains that a descent 
to take a sounding on the earlier stretches of his 
flight, where soundings would have been valuable, 
was impossible on account of the heavy load of his 
machine and consequent difficulty of ascending again. 
' His Mazmsry roa Kova has approved the award 
by the Royal Geographical Society of the Royal 
Medals as follows: Founders Medal to Dr. T. G. 
Longstaff, for his discovery of the Siachen Glacier and 
long-continued geographical work in the Himalaya; 
Patron’s Medal to Captain G. FL Wilkins, for his many 
years’ systematic work in Polar regiona, culminating 
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in his remarkable flight from Point Barrow to Bpite- 
bergen. The Council has made the following rewards : 
Murchison Grant to Captain C. J. Morris, for his recent 
journey in Hunza ; Back Grant to Mr. George Binney, 
for his journey across North-east Land and his success: 
ful conduct of the Oxford Expeditions to Spitsbergen ; 
Outhbert Peek Grant to Mr. EL G. Watkins, in reoogni- 
tion of his leadership of the Cambridge Expedition 
to Edge Island and to assist him m his proposed 
expedition to Labrador; Gill] Memorial to Mr. C. P. 
ee META Nui due 
work on Chinese Central Asia. 


A OOBBBAPONDENT has written pointing out an 
apparent discrepancy between a note entitled ‘‘ The 
Cosmic Rays” in our issue of Mar. 24, p. 477, on 
Prof. Millikan and Dr. Cameron’s work on cosmic 
raya, and a remark made by Dr. J. H. Jeans in the 
supplement to the same issue of NATURE. The note 
refers to the “progressive hardening of the [co&mio] 
rays in their passage through the air," while Dr. Jeans 
(p. 468) says: “There are many ways known to 
physics of softening radiation, but none of hardening 
it." It should be remembered, however, that Prof. 
Millikan and Dr. Jeans were discuseing two different 
effects. The radiation with which Prof. Millikan is 
concerned is heterogeneous. During its passage 
through the air—or other absorbing media—the 
componente of greater wave-length (the ‘ softer’) 
are removed by absorption at a proportionately 
greater rate than those of shorter wave-length (the 
‘ harder’). The result is that the fraction of the 
latter in the radiation increases as the rays pans 
through the air, which can be expreased in Prof. 
Millikan’s own words, as “. . . & definite hardening 
of the oommio rays . . . between 18 and 23 meters 
(of water) beneath the ‘surface of the atmosphere ” 
(Physical Review, February 1928, p. 170). Dr. Jeans, 
on the contrary, is referring implicitly to homogeneous 
radiation or individual quanta, for which any such 
effect as that considered by Prof. Millikan is out of 
the question. Homogeneous radiation oan only be 
' softened,’ aa, for example, by the type of scattering 
studied by Prof. A. H. Compton and Prof. Debye. 


Mason P. H. G. Powznn-CorTrON has recently 
preeented to the Department of Zoology of the Britiah 
Museum (Natural History) & seleotion from the 
collection of mammals shot by him in the Cameroons 
and Lake Chad district. The specimens are of great 
scientific importenoe, as they include the oo- types of 
beyerel new forms, inoluding a new kudu. This 
animal is smaller than the eastern' kudu and has 
smaller horns; its discovery extends the range of 
the species many hundreds of miles in a westerly 
direction. There are also some fine specimens of the 
western giraffe (Giraffa ogmelopardalis peralia) and of 
the Congo race of Lord Derby’s eland (Tourciragus 
derbianus congolanus). The collection is one of the 
most important additions to the study. series of 
Ungulates and Primates that has been received by 
the Museum in recent years. Another important gift 
to the Department comprises the greater part of the 
scientific collections of the’ late Mr J. J. Lister, 
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‘presented by Mrs Lister, including 700 ‘microscopic 


preparations of Foraminifera, together with a series 
of notebooks relating to them. The Department of 
Entomology of the Museum has received the Eustace 
Ralph Bankes collection of British Lepidoptera, pre- 
sented by-Mra Grace Bankes, which includes many 
of the tiny moths of the families -Tortricidm and 
Tineidw, among which are several type specimens, 
From Mr Arthur Lee, entomologist to the South 
Australian Museum, there have been received some 
remarkable cocoons, many of them larger than a 
fowl’s egg; . they are the abandoned cocoons of 
beetles, which have became filled with sand and 
afterwards solidifled by the infiltration-of lime in 
solution. A very fine example of the fossil fish 


. Lepidotus elvensis (Blainville), from the Upper Lias 


of Holzmaden, Würtemberg, measuring 2} ft. in 
total length, has been purchased for the Department 
of Geology. 

Aoconbzxa to a Dod Science News Bulletin, issued 
by Science Service of Washington, some concern is 
being expreased on the present condition of the giant 
sequoia trees in the Yosemite National Park, Cali- 
fornia. Dr. E. P. Meinecke, of the U.S. Forest 
Service, states that they are suffering from the 
trampling of the thousands of tourista, which has in 
part destroyed the fine root endings. Some five and 
twenty years ago, ‘ Grizzly Giant,’ one of the finest 
of the big trees, was similarly threatened, but by 
loosening the soil, and placing additional soil to a 
depth of 3-4 ft. around the tree, the veteran has 
regained its vigour. 

Tam issue for March of Tha World's Health (vol. 9, 
No. 3) contains an article by Dr. Roeschmann on the 
new German law against venereal disease, which was 
approved by the, Reichsrat last year. Coercive 
Measures are dispensed with as much as possible. 
A sufferer is required to submit to treatment by & 
qualifled doctor, whose duty it ia to make his patient 
fully conversant with the nature and dangers of the 
disease. So long as the-patient follows his doctor's 
orders, he is not notified to the health authorities or 
molested in any way. If he fails to do go, the national 
insurance agencies first summon him to report for 
treatment. If this summons is neglected, a report 
is made to the health authorities, who then direct 
the patient to submit to treatment. If this should, 
fail, coercive measures may be taken, involving 
compulsory treatment. The law contains special pro- 
visions for the protection of new-born infante and 
wet nurses, and a complete reform of the regulation 
of prostitution. 


Tua Department of Terrestrial Magnetimm of the 
Carnegie Institution of Washington has a total staff of 
nearly sixty, of whom more than twenty are trained 
so'entiflo workers. The Annual Report of the Director 
for the year 1926-27 indicates that the chief recent 
activities of this important body of investigators have 
been varied, but largely consisted of the reduction and 
preparation for publication of former observations 
made by the Department, and of numerous special 
researches of a non-routine character; no great 


724. 


programme of surveying on land or at sea was in 
progress, though the non-magnetic ship Carnegie was 
being prepared for & new three-year cruise. The 
principal observing work of the Department consisted 
in the maintenance of two magnetic and electric obeer- 
vatories ab Watheroo, Australas, and Huancayo, Peru. 
Among the special researches were included investiga- 
tions into atomic physios, correlations bétween mag- 
netic variations and the transmissibility of radio 
signals, and soil-resistivity surveys in Australia and 
at Ebro in Spain. 

. From the Bulletin of Information with regard to 
Professiorial Courses in Optometry at Columbia 
University, New York, in 1928-29, it appears that 
in the United States and in Canada opticians are 
required to pass through an extensive course of 
training before they reoeive a licence to practise. 
Before entermg on the prescribed course of pro- 
feasional training, candidates are required to have 
attended an acaredited high school for four years 
and to have been awarded a qualifying certificate. 
After attending courses on optometry for several 
years, and gaining the Certifloate of Graduation, & 
candidate is eligible to take the licence examination. 
After 1980 & candidate must have spent four years in 
profeesional study, and must have graduated either 
B.A. or B.80. before he is eligible. At Columbia 
University the work is done in the physics building 
under the direction of Prof. P. C. Southall. Uni- 
versity fees amount to £60 per annum, and board 
and lodging to £150 per annum as an average. The 
courses are open to men and women on the same terms. 


Tus eighty-first annual meeting of the Palmonto- 
graphical Society was held in thé rooms of the 
Geological Society, Burlington House, on April 20, 
Dr. F. A. Bather, vice-president, in the chair. The 
annual report recorded the publication of further 
instalments of the Monographs of Gault Ammonites, 
Macrurous Crustacea, and Palmozoio Asterozoa, and 
the begmning of .a new Monograph of Dendroid 
Graptoli by Dr. O. M. B. Bulman. It also an- 
nounced the preparation of a Monograph of the Irish 
Deer by Prof. 8. H. Reynolds, and of the Corallian 
Lamellibranchia by Mr. W. J. Arkell The Council 
especially regretted the resignation of Mr. E. T. 


ap 
election in 1921. Dr. W. D. Lang, Mr. 
Macmillan, Mr. R. W. Pooook, and Mr. W. P. 
Stebbing were eléoted new members of Council 
F. A. Bather was elected president, and Dr. F. 
Kitchin new vice-president. Mr. Robert 8. Herries 
and Sir A. Smith Woodward were re-elected treasurer 


and secretary respectively. 
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to the eye being adapted to the bright sky overhead, 
somewhat higher illuminations are ~required by 
natural than by artificial light. The difficulty of 
working in a mixture of natural and artificial light 
was also analysed, the author suggesting that one of 
the chief causes of the feeling of discomfort is the 
progressive diminution in daylight intensity during 
the twilight period. It was pointed out that in many 
buildings, especially offices in congested areas, arti- 
ficial light has to be frequently used to supplement. 
daylight. There is therefore some reason to advocate 
the adoption of a form of ‘ modifled artificial daylight,’ 
that ia, lampe so screened that the light is visually a 
matoh for daylight, provided the absorption of light 
occasioned is not too high. The Council Room of the 
Chartered Institute of Secretaries was mentioned as 
an interior in which this method has been followed 
with happy resulta. Mr. Dow also touched on the 
debatable question whether light resembling -average 
daylight in colour is more favourable to acuteness 
of vision than uncorrected artificial light. Detail 
illuminated by red light is most distinct when viewed 
at a distance, whereas for very close vision the reverse 
is often the case. The effect is apparently associated. 
with the chromatic aberration of the eye, and it is 
probable that this explains to a great extent why some 
people find reading by daylight easier than by arti- 
ficial light of similar intensity. ` 

Tax first conversazione this year of the Royal 
Booiety.will be held on Thursday, May 17, at 8.30 p.a. 


Bra Jamas Warnxma will deliver the Arrhenius 
Memorial Leoturp of the Chemical Society on Thurs- 
day, May 10, at 5.80 Pu, in the theatre of the 
Royal Institution. With regard to ordinary scientific 
meetings, it has been decided to hold the May and 
June meetings of the Society at 5.30 p.m. instead of 
8 P.M. 

Tux British Aquariste' Association will hold its third 
annual exhibition & Trinity Hall, Great Portland 
Street, W.O.1, on July 24-28, The exhibition will be 
of an international‘ character, intending participanta 
including exhibitors from Germany, Holland, America, 
Italy, and Japan. 


Mason WAnrH&E ErnroT will give a Chadwick Publio 
Lecture on “ Sunlight —Nátural and Manufactured— 
and its Use in Modern Medicine," at the house of 
the British Medical Association on May 15 at 8.15 Pw. 
He will review some recent research work and dis- 
cuss the experience of certain local authorities. 





A CORRESPONDENT pointe out, with reference to 
the lately announced death of Lord Eversley, that 
before elevation to the peerage, and when known as 


hee bag ing of the Illuminating Er ; Mr. G. J. Shaw Lefevre, he was elected (in 1899) 


Society on April 24, a discussion on “Daylight, 
Artificial Light, and Artificial Daylight": was opened 
by Mr. J. 8. Dow. In the first section of his paper 
Mr. Dow directed attention to the chief respecta in 
which daylight differed from artificial light, pointing 
out that natural lighting in most buildings is far 
from ideal. It was suggested that in general, owing 
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& fellow of the Royal Society under the old statutory 
provision relating to the oocasional inolusion of privy 
councillors. This was during the presidency of Lord 
Lister. Later, Lord Everaley withdrew from the 
Society. 

Taa proceedings at the annual conference of the 
Institute of Quarrying at Blackpool, June 4-9, inalude 
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papers by Prof. P. G. H. Boswell, University of 
Liverpool, on " Bilica—its Commercial Properties and 
Marketa,” and by Mr. W. J. Rees, University of 
Sheffield, on “Commercial Sands.” Among other 
papers to be read are ‘ Electric Traction as Applied 
to Quarries and Slate Mines," by Mr. M. L Williams- 
Ellis; “Cutting Costs in Slate Quarries,” by Mr. T. R. 
Druitt; and “Research,” by Mr. Hadleigh 8. Beaborne. 


Sra THOMAS ARNOLD, professor of Arabio, Univer- 
sity of London; Mr. W. R. Halliday, Principal of 
King’s College, London; and Prof. A. G. Tansley, 
F.R.S., Sherardian professor of botany in the Uni- 
versity of Oxford, have been elected members of the 
Atbensum Club under the provisions of Rule IT. of 
the olub, which empowers the annual election by the 
committee of a certain number of persons of dis- 
tinguished eminenoe in science, literature, the arta, or 
for publio servioeg. z 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—A fully 
experienced and capeble designer at the Admiralty, 
intimately conversant with design and detail of small 
turbines and internal-oombustion engines—The Seare- 
tary of the Admiralty (C.E.), Whitehall, 8.W.1 (May 
7). A warden of the Hostel for Men Students of 
Stranmillis Training College, Belfdst—The Principal, 
Stranmillis ini College, Queen's University, 
Belfast (May 15). Lecturers in physics and botany 
respectively in the Durham Division of the University 
of Durham—The Head of the Department of Science, 
University of Durham, South Road, Durham (May 
19).. A professor of physiology in the University of 


Our Astronomical Column, 


Martor BHowmns or APRI AND EARLY May.— 
Mr. W. F. ing writes: “The April shower of 
-Lyrids appears to have formed a display of minor 
importance this year. Mr. A. King watched from 
near Scunth , Lincolnshire, on April 21, and 
recorded 12 Lyrids from a point 272° + 881^, and on 
April 22 he noted 5 meteors from 278? + 33". Bright 
meteors were observed on A 16 about 12h 44 Pw., 
on April 19, 12.21 P.m., on Aprl 21, 12.21 P. 
At Bristol, on April 10, an assistant of Mr. Denning’s 
observed for 4 hours, but saw only 14 meteors, and 
on April 21 in 24 hours about 10 meteors were noted, 


the radiant being at 270° + 35° on A; 19 and 273? + 
34? on April 21. A brilliant Lyri to Venus 
was geen at both places on April 21, ite real path 


will be 
“The Aquarid meteors of Halley’s Comet are due 
on the mornings of May 2-7, but the moon will be 
neat the full at the time. This need not, however, 
interfere materially with the display, for the meteors 
are often very bright and traverse considerable arcs. 
‘The shower & y returns annually, but can only 
be witneased in the couple of hours preceding sunrise,” 
Hi uie) nen e, below She arson: ar tha oarliar 
urs.’ 


. Tas BrRUOTURH or THH GaALACTIO BYSTEM.—ÀAn 
important paper by Dr. Soares on this subj mpi 
ournai 


in the current number of the cal 
(vol. 67, p. 128). The problemi is treated by statistioal 
methods, based on assumptions concerning surface 
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Hong-Kong—The Chief Medical Officer, Ministry of 
Health, London, 8.W.1 (May 21) A half-time 
assistant in the department of mathematics of the 
Univérsity College of Swansea+-The Registrar, Uni- 
versity College, Swansea (May 28). An Academico 
Beoretary of the University of Wales—The Registrar, 
University of Wales, Cathays Park, Cardiff (June 8). 
A wheat chamist at the Wheat Research Institute, 
New Zealand—The High Commissioner for New 
Zeeland, 415 Strand, W.C.2 (June 30) A lecturer 
in experimental psychology in the Queen's University 
of Belfast —The Secretary, Queen's University, Belfast 
(July 1) A professor of pathology in the Queen's 
University of Belfast—The Secretary, Queen'a Uni- 
versity, Belfast (July 16). A master to take entire 
charge of teaching and supervising chemistry and 
physics, with some mathematics, at the King Henry 
VOL School, Coventry—The Headmaster, King 
Henry VUL School, Coventry. A metallurgist (or 
engineer with metallurgical training) having a 
thorough knowledge of the theory, treatment, and 
application of alloy steels, and a technical assistant, 
each for the Mond Nickel Company, Ltd.—The 
Bearetary, Research and Development Department, 
Mond Nickel Co., Lid, Victoria Station House, 
B.W.l. A teacher for building subjecta at the Derby 
Technical College—F. C. Smithard, Education Office, 
Derby. An aæistant physiologist in the Clinical 
Laboratory of the Sheffield Royal Hospital—The 
Supt. and Secretary, Royal Hospital, Sheffield. An 
assistant, and junior assistants under the Directorate 
of Ballistics Research of the Research Department, 
Woolwich— The Chief Superintendent, Research 


Department, Woolwich, 8.E.18. 





densities (expreased as logarithms of the number of 
stars of differen t apparent magnitude per square 
degree) and space densities, of stellar distribu- 
tion. 

The conclusions, which seem to satisfy all known 
peculiarities of stellar distribution, imply that our 
galactic system closely lea the highly resolved. 
spiral nebule such as M. 38; consisting of a central 
condensation and ‘knots, as well ag scattered stars 
and diffuse nebulosity. The diameter of the system 
is 80,000 to 90,000 and the central con- 
densation is situated in longitude 825? at a distance of 
about 20,000 p&rseos from the sun, though the effect? 
of this condensation on the a t surface densi 
is masked by the dark nebulosity comprising the 
in the Milky Way. The sun is situated in the 
guecur plane, Ur ide defined by Cepheids, faint 

- stars, and other special objecta. : 

is also & smaller local cluster, forming an 
outlying aggregation or ‘knot’ of exceptional size 
and density, with & central condensation 100 
from the sun. This is spheroidal in shape, to 
8000 parsecs in diameter, with ite centre m longitude 
280? and 40 to 50 parseca south of the galactic plane. 
The bright helium stars form a nucleus of thia local 
cluster, Which includes stars so faint aa mag. 16 and 
has a dominating effect on the apparent stellar 


distribution, being responsible for three-quarters of 
the total ensity near the sun, and one-half 
the nien dona at UREE of 700 parsecs in the 
galactio plane. 
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Research Items. 


CANDLES AND LaxrPsS.—Mr. Walter Hough, in 
Bulletin 141 of the United States National Museum, 
has described the collection of heating and ting 
aper in the Museum—a collection which was 

ut forty years ago by bringing together specimens 
from the ethnolo ial. pride and other material 
soquired by the Museum. It numbers at present 
&bout 1000 Mr. Hough's description of 
the college 19 Ut rey uy o! a yocy miter: 
De uns suggestive by-path of human invention, in 
ich the significant element is that not only did it 
give scope to considerable inventive ingenuity, but 
also that'ingenuity is still constantly being exercised. 
From observation of lea of ped culture to-day it 
n oe use of fire waa primaril t 

t light giving. The series epito: the use o 
candle begms with the Achy, end burning of fat 
bodies of fishes or birds, and Fx tá ts of resinous 
woods. Then follow torches consisting of rudely 

. aggregated alivers of wood or sheets of bark, 

to torches made of wax or resin enclosed in 

forming an exterior wick, torches of rope or cord 

soaked in wax or reain—the crude candle; and then 

formed candles, dipped candles, and moulded candles 
to the art Gane x of to-day. In the line of develop- 
ment the lamp comes at the stage when oils and fata 
come into use. Interesting examples of the natural 
torch are the bark of the Mexican candle tree (Jacquinia 
pungens), naturally so waxy that a amall piece will 


& wick down the throat of the dead bird and i applad | 
a light. A wide-spread form of illuminating. 

is made from the purae Dar ciis sioba): Meata 

& strip of bam an topmost 

ehe wien they buri do ihe botton of the FET: 

is generally ine ams the Polynesians, and 

the Tule Tadians of San Bias, use the palm 

nut in identical fashion. 

Sruprms Ix Tropica, Wasps.—Bulletin 19, Ento- 
mologioal .Series of the Experiment Station of the 
Hawaiian Planters’ Association, contains & 
series of interesting articles by Dr. F. X. Williams 
on the habits of tropical wasps. The importance of 
this group of insects to the sugar industry of the 
Hawaiian is well illustrated in the species 
Soolia manila, which is now so valuable an agent in 
controlling the introduced .Asiatao beetle (Anomala 
orientalis). The publication affords a striking 
example of the wise pour of the Planters' Association 
to enoourage and foster the prosecution of funda- 
mental research bearing upon all insects aff or 

“likely to affect, the sugar and other #hdostries the 
Islands. Dr. Ml cgi ides an admirable sonoma 
by Ag-waeps in the fertilisation of 
ppinee, which is of special interest 
im connexion with e recent introduction of such 
insects into Hawaii to ensure the maintenance of fig: 
trees in that ‘territory. The greater part of the 
pabioation, however, is devoted to an account of the 
amily Larrids, and-more especially of the Philippine 
poe ee ee GC the eens Larra are 
£o prey upon mole crickets, which in many 
world are, agricultural of some 
sled aah in the Hawaiian Islands the species 
Gryllotalpa africana Raber attracts fotice 
destroying newly sugar cane. A 
experiment, & on introduction of Larra 
pinana Cam. from Brazil into the island of Oahu, is 
mentioned. Among other articles Dr. Williams has 
some interesting fleld observations on wasps which 
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Mr e cockroaches, and others which attack the 
Beat th American aviculariid spiders. 


STAINING AMD BrRUOTURH IN MIOROSOOPIO ÀNA- 
TOXY.—For his presidential addreas to the Royal 
Microscopical Society (Jour. R. Mier. Soc, March 
1928) Dr. J. A. Murray chose the subject of staining 
and structure, for discovery in microscopic anatomy 
has been closely bound with advances in the 
technical mani tion of material whioh formed 
the subject investigation. Tissues were at first 
examined in their own watery fluids, and this method 
is still practised, in fact probably to a greater extent 
than ever before because of the enormous improve- 
mente in present-day optical methods, Then came 
the development of methods of fixation, agrees. 
staining, and mounting, which was briefly 
The methods devised for producing thin sections not 
only accelerated discovery in all ches of micro- 
scopic anatomy, but also exercised a found effect 
on. branch of microscopical manipulation, more 
expecially | on methods of staining and mounting. 

most important advance in staining methods was 
the iron-alum hematoxylin of M. Heidenhain, the 
apadial advantages of Shik were oonsidered. Dr. 
urray instanced an c pea of this teohnique 
em of the nature ud 
aere diatoms 


very 

appearances suggested that the characteristic 
Sperone geod at chart ck 
which are filled d life with pro aoe e 
ceases. In conclusion, Dr. Murray said it ght 

spes pepe M eur ie ie eT N 
Js of the amateur element, that 
pn ve devoted. his address to a subject which 
m concerns the professional biologist, But the 

ed professional mi must be in & very 

Toal Genna an aruatedrt ho wo d go far in the science. 
‘Tf he has not the humble enthusiasm which is sus- 
tained by the pleasure in viewing microscopic images 
pushed to the limit of techni ion in every 
way, the pon of disoovery in microscopic anatomy 
is not for him.” 


Tus PENETRATION or MyerHYLENE DBLUB INTO 
Lavina CmLris.—Much use hes recently been made 
by American physi of the alga Valonia, on 
account of the suitability of ite large oe for studies 
on the permeability of protoplasm. A aingle oell 
contains enough for the colorimetric and tro- 

otometric exammation of the ocntenta. M. 

ks (Proc. prs die Acad, Joi., 18, 821—23 ; 1927) 
has found that th the rate of penetration of 
the dye depends upon temperature and the 

hydrogen ion concentration of the external medium, 
the concentration found in the sap when equi- 


t 
bria has been attained is independent of the 


external hydrogen ion concentration. The methylene 

“blue, moreover, tes a8 such, and it is not the 
lower homologue, trimethylthionine, that penetrates 
as Irwin thought. The latter is found in sap which 
has stood for some time after being expressed and 
arises from oxidation of methylene bine. 


SEx CHROMOSOMES IN  ExPHTRUM.— Empesirum 
nigrum is & well-known Ericaceous plant found in 
Europe and circum-polar in ita distribution, extend- 
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ing into the mountains of South America. A variety 
Asrmaphrodijum has long been known, and is now 
«eoognised by Mr. O. Hagerup (Dansk Boianssk: Arkiv, 
vol. 5, No. qM o s M E He found it 
common‘in Greenland. It is oir pola, but 
Xn higher latitudes, being found in N undland, 
Iceland, the Faroe, Scandinavia, Finland, Spits- 
and Siberia. Te Goours elec ht high alitudos 
Alps, Voages, and Auvergne. The ssp is 
stouter than M. nigrum, with shorter internodes, and 
the flowers are nearly always hermaphrodite, whereas 
in E. nigrum, WIR the ani fof OE dn 


the sexes are separate. finds that 
the loid number of chromosomes in E. nigrum is 
13, that there is an unequal XY pair of sex 


shromosomes. . E. hermaphroditum is a te loid oell 
giant having 26 pairs of chromosomes., According 
to his account, there are two XY pars; but they 
are arranged inversely on the heterotypio dle, 80 
ue nem ee ae pair. If the 

also have an X the dioi in: 

oe expeoted to be Phauancüdi This nee 
»hromoeome situation is of much neut Te » would 
«appear that & tetraploid mutation has produced a 
‘orm which is to colder conditions and has 
acquired a balance of ita double set of sex chromo- 
somes, giving & stable bisexual species. It is possible 
that similar conditions may explain the peculiar 
»haviour of some of the polyploid willows, 


SrzuniAWN ConaArs.— Although much attention has 
yeen paid in recent to the R Corals of 
he Carboniferous and Devonian, but e work haa 
»een done on those of earlier formations. Revived 
nterest is shown by the Pup by R. Wedekind 
Dar" Soren ee on the Rugose Corals of Gotland 

Underedk, Ca, No. 18, 1027). He 
riti these corals into two sub-ordera, thé Strepte- 
-«uam&oea and the Cystiphyllacea, and describes several 
lew genera. The stratigraphical significance of the 
oral faunas is discussed. e Lower Gotlandian is 
tharacterised by the occurrence together of the last 
f the Bire tiaa and the first of the Cystiphyl- 
acea, and the genera Dinophyllum and Chonophyllum 
«re dominant at this stage. The Middle Gotlandian 
8 dominated by the De eee and there is no 
ttreptelasmid except the lived Calostylis ; this 
diinon. of the: Biluien is divided inio thie: mtanea, 
Una n E RA Gee OM 

is disti by' the phymstids, 

specially by the genus Omphyma. Other recently 
4ublished papers on Silurian Rugose corals are: 
1) Revision of the Rugose Corals described in 
Aurchison’s Silurian by W. D. Lang and 
4. Smith, Quart. Jour. Geol. Soc., 88, p. 448; 1927. 
2) rugosum, by 8. Smith W. D. Lang, 

ag. Nat. Hist., 20, p. 805; 1927. (8) Ptilo- 
4hylium and Rh; ee, by 8. Smith and R. Tremberth, 
“nd., p. 808. (4) Structure and Development of 
«tauria, by 8. Smith and T. A. Ryder, bid., p. 837. 


Toe 8r. Lawrence Derry E oe Fse.’ pan 
925.—This remarkable earthquake 
7 56 ripen Pres 948), 


Soper pa columns vole 118, 116, o Hodgocns 
nd a de on it by Mr. Ernest 
-eismologist pike Donnie Observatory of Ottawa, 
«as recently ap in the Transactions of the 
fooisty of Canada (vol. 21, pp. 145-52; 1927). 
bo News was felt strongly in eastern Canada and 
England States, and slightly as far as 
irgini& and the , &nd.even at Duluth, 
bout l 1200 miles from the "origin. 'The disturbed 
wea may thus have contained more than a million 
-quare miles. The caused by the shook waa 
onfined to a narrow belt, about 20 miles long, 
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the St. Lawrence near Rivière Oueille (about 
90 miles below Quebec), the epicentre (as determined 
by instrumental observations neer the centre 
of this band, in lat, 474 , long. 70°1 W. The 
was probably due to a sharp 
eias on the north-east smide of & fault tr& 
the band, coupled with a horizontal movement o 
the south- side towards the north-east. The 
only line of levels in the district was one made in 
1915 from Levis to Riviére ee d A series made 
in 1925 after the earthquake no displacements 
exceeding the order of the errors of observation, but, 
that the Levis end of the line was undis- 
turbed, it is worthy of notice that the differences to 
the east of St. Paoome and Rivière Ouelle yere all 
in the same sense and upwatds, while those. to the 
west were in the opposite direction. 


INarerawT lONI8ATION.—À deeoribed by 
Prof. J. Franck in the Zet 1 Physik of Mar. 6 
shows how it is possible for an electron to part with 


more 


meny than is needed to produce ionisation 
it 


when i ides with an atom, without the actual 
formation of new particles. The electron 
which would be liberated normally is supposed to pase 
into one of the exterior tum obits whioh i is usually 
vacant, and to emit in form of radiation the exceas 


that it could have carried away from this 
position to a point outaide of the of influence of 
He itive residue. | Buch radiation would be mainly 


e infra-red, but aro lines would be emitted in the 
Subsoquant return to the normal state, and it is 
suggested by Prof. Franck that this explains why 
the intensity of the latter varies with the energy of 
the im icles in much the same way as the 
number of ions produced. 


Laran Munscuny ARO CoNvERTERS.—PF or several 


perpos, notably in connexion with sto , railway, 
tramway traction, direct current supp "ja better 
than alternating current supply. -Hitherto machines 


for converting alternating current into direct current, 
called rotary converters, have. been generally used. 
Now, however, judging from an article which appears 
in the March number of the Brown, Boveri Review, = 
mercury arc rectifier, which twelve yeárs y: ind 
modeet pieoe of laboratory apparatus, has eveloped 
into a formidable rival of the rotary converter - 
tinuous research on the phenomena which viera od 
the Sins Aue the electrio ara has enablede the 
culties in way of d current rectifiers 
to be overcome. Now ers having outputs 80 
grout as 16,000 amperes aro made. It is claimed that 
all risks of ‘ back-fires’ have been eliminated, and that 
this static converter, the depreciation of which is very 
surpasses all types of rotary converter. It is 
le to convert alternating currents at the very 
preasures into direct current by its means. 
Continuous testa have been made on a rectifier having 
an output of 200 amperés at 16,000 volts. At present, 
however, there is no demand is a hehe E 
very en o e rating o 
id We rens the current for which it has been deeigned 
a understcod: as by merely altering slightly the current 
input ib can be used over a wide range of preasures. 
In the 16,000 ampere mercury arc rectifier with steel 
cylinder there are 24 anodes. 


Ramway ELBOTRIFICATION.—As it is highly prob- 
able that in the immediate future extensive develop: 
ments of main line railway electrifloation will be 
it is necessary for traction oe ee eral 
carefully the working of Ms eoo railways of 
countries. "Unfortunately, different systems are 
in use, and the solutions which are successful in one 
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ien d may be quite unsuited for another. A paper 
by F. on electrification of the Pietermaritz- 
b coe section of the South African railways 
was read to the’ Institution of Electrical i on. 
Mar. 29. It describes the electrification of 170 miles 
of curii ec railway which runs through difficult 
country. enooe is approximately the centre of the 
Natal coalflelds, and most of the traffic consiste of coal 
consigned to Durban. As most of the line is single 
track and locomotives (3600 horse- 
power) had to be used, it was to use & 
preasure of 8000 volta owing to the limited carrying 
capacity of the rails. The power station ia close to 
Colenso and is about 60 es from Glencoe. The 
river la supplies the necessary ‘cooling water. 
The station generates 3-phase 50-frequency current 
at 6600 volta. The power is then stepped up to 
88,000 volta, at which it is transmitted to 
12 substations about 15 miles a . This 
distance is very short com with the Chicago and 
8t. Paul Railway, where the average ing is about 
35 miles, but it was chosen in view of the density of 
the traffic and the necessity of working to schedule 
Rege All the substations are fully automatic, so 

attendants are not required. As thunderstorms 
in Natal are frequent and severe, their effects on the 
overhead equipment caused some dislocation of the 
service during the first two summers. The lightning 
flash sometimes caused a spark over an insulator, 
and this started a 8000-volt arc. By the adoption of 
High nm automatic circuit breakers, it was found 
that thi 


aro was prevented from doing damage, 

and so ib was unnecessary to use Special lightning 
Ersoraro FURNAORS DN MarALLURGY.—-À hlet 
recently issued by the Birmi Electric Furnaces, 


Ltd., is an indication of the rapid strides which are 
being taken in connexion with the application of 
electric heating in the metallurgi industries. 
Photographs of quite large, internally heated electric 
furnaces with automatio o ing gear are shown 
which have recently been installed m Birmingham 
and, in simplicity of desi and convenience of 
operation, would to of high promise. A 
feature of particular interest is the type of door fitted 
in these units.. This is, in general, both a source of 
loss arid at the same time one of inconvenience to the 
workers. The patented design ado in these 
furnaces swi outward with & el motion, 80 
that the hot face is never presented to the operator. 
It is counterbalanced to facilitate movement and well 
lagged to minimise -heat losses. By means of & door 
pide Aor furnace is rendered a dead 
immedi Í the door is o any to 
workmen. removed. Eho matim dr ite 
framework is nickel-chromium. 

Tas Errsor or QuaNOmiNG AND TmwPERING Nox- 
FHRROUS ÁLLOYB8.—lwo read at the spri 
meeting of the Institute of Metals, by- T. Matanda aad 


A. L. Norbury ively, both deal with the effect 
of [durus and tempering on non-ferrous alloya, and 
in both papers it is shown that in certain cases it is 


possible to bring about a very considerable inorease 
oe AUAM ead Cen Dy ene due 
queno oy at an Hori py temperature. 
example, a brass containing 00-44 per cent. of per, 
which when quenched at 800? C. has a Brinell 
of just above 90, attains a hardness of about 125 when 
it 1s afterwards tempered at 300? C. There is oorre- 
ing increase in the tensile , very little 
hange the elongation or the Izod- , but & very 
rofound increase in the Stanton ME number. 
the quenched state this was about 3800; tempered 
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at 300°C., it had risen to nearly 6000. Norbury, 
dealing with standard silver (92°5 per cent. silver, 
T:5 per cent. copper), has shown that when quenched 
from 770° C., the alloy is about 30 cent. softer and 
20-30 cent. more ductile than it is in the ordinary 

ed condition. On tempering the quenched 
alloy for about half an hour at 800? C, ita Brinel» 
bardi is about trebled, the tensile strength being 
increased by about 50 per cent. At the same time, 
however, the ductility falls by about Mpe cent. The 
hardening obtainable by tempering is uniform through- 
out the sample, and is superior, therefore, to 
similar ing effected by oold-working operations, 
which set up internal stresses. It is possible to 
harden the quenched alloy by oold-working and then 
further harden it by suitable ing. in the 
quenched and tem condition, the alloy is more 
Tesistant:to oxidation and tarnishing than when it ie 
in the annealed state. 


Tus PURIFIOATION AND ÁTOMIO Waicer or ÉRBIUM. 
—In the Journal of ihe American Chemical Sootsty for 
February, A. E. Bossa and B. 8. Hopkins desaribe the 
preparation of pure erbium compounds from yttrium 
erbium mixtures by fractional deco ition of the 
nitrates by fusion and by treatment with sodiux 
nitrite. ratio of erbium chloride to silver was 
determined, and the average of six analyses gave the 
value 167-64 for the atomio weight of erbium. This ir 
in close agreement with the previously accepted valut 
of Hofmann, namely, 167-68. 


Tua Posrmon or rua RARs EARTH ÉLEMHNTS D 
THS PaxRIODIO Bvermw.—The difficult blem of th» 
position of the rare earth elements in Mendeléeffs 


P karte discussed in an interesting 
. F. Spenoer in the Journal of the American 


atomic number 57 (lanthanum) to atomio numbe» 
71 (lutecium), between barium (56) and hafnium (72) 
Binoe these elements are Basio and tervalent, they» 
must be placed in the six places of the periodic systen 
in III and IV, Series 8, 9,and 10. They ca 
be divided into two ing to the ionie 
magnetic moments and the solubilities of their oom 
and Prof. Spencer discusses the distribution o 
the rare earths am the possible places, taking inte 
consideration these characteristics, together with suol 
chemioal evidence as is available. 

Tua Aorron or Aonva Nrrrogen ow Topi 
VAPOUR. — In the pee A Eod Royal Society o 
Edinburgh, vol. 48, Part 1, Easson and R. W 
Armour describe & spectroscopic investigation of th» 
effect of active nitro on iodine vapour. 
authors support Willoy'a view that the glow of activ 
nitrogen is due to the recombination of nitroge! 
atoms, while the complex band is due t 
nitrogen molecules in many different states of activa 


tion. A line at 18644, oo nding to an energ 
content of 6-7 volta (egaivalent to 154,000 gm. oal; 
vea Oe ceci T dig cori 
active ni The shortest line previously know 
to be exci active nitrogen was the iodine line a 
206445 0 ved by Lord Raylei Lr e dt 
very low pressures used during this work, it is oon 
sidered that no chemical action took place, the iodin: 
merely reoeiving and radiating energy. When th 
iodine was about the same sa that of th 
active nitrogen, the blue glow produced on mixing wit 
iodine vapour was only visi ible as an instantaneou 
fiagh, the duration of which waa found by the use of » 
kinematograph camera to be leas than 1/100 seo. 
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The Steam Wells of California. 


TH PNTA of the steam of the sofioni of 
Tuscany as a source of mechanical power has 
steadily dsvsloped Bince 1904 when the first pioneer 
experimenta were carried out ab Lerderello by Prinoe 
Ginori Conti. The remarkable results which have 
since been achieved were described in Naruns of 


Jan. l4 last. Similar sources of geothermal energy 
were first in California in 1021,.and since 
then several wells have been successfully uper: 


some of them being superior both in pressure and 


ubput to any yet rted from Ital es 
epe oe da he ce anii die 


the western side of the Bt. bu one of Mis 
coast ranges of California. Along a line same twenty- 
five miles in length, which appears to mark a fault or 
shatter belt, hot i some of which are associated 
with quicksilver epoaite, occur at intervals. There 
are no actual at ‘ ee but over an 
area of thirty-five acres the ground is dotted with hot 
springs and fumaroles and salt patches, and steam 


And gadaa are conan Sorp oping t Marius e pupka: 


A thoro 
made by Dr. E. T. Allen-and Dr. A, L. pir 


-eBulte, beautifully published by the Carnegie Insti- 


tation of W. n, add very materially to our 
knowledge - of terranean supplies of magmatic 
steam. 


The hob springs mainly oocur where the ground- 
water drainage would naturally be expected to 
emerge; they are clearly rela to & thin zone of 
groundwater and show seasonal variation with the 
rainfall. Some of the waters are acid, and contain 
«cid pier ien produced by the oxidation of sulphur- 

zn ; ae have become alkaline 
thro eir prolo action u 
rocks, this leading to the. 
sulphates, and allowing the 
Hbicarbonates in the water to make itself felt. The 
fumaroles, known as the Smokestack, the Safety 
Valve, and the Bteamboat, and the steam venta, are 
eanrelated to the topography; and neither these nor 
the fase ee ected by the weather. The 
-exoeptionall winter and of 1928-24 had 
mo reaps influence on aes dn flow, and all 
&ho evidence bearing on the origin of the steam points 
conclusively to a deep-seated io source. 
- In all, eight wells had been by June 1926, at 
«depths ually increasing from 200 to 650 feet. 
Thee dios makoi tempersiere’ gradiani measure. 
«nente:revealing & rise of 180° to 105? C. within a 
depth of 500 feet from the surface. As at Larderello, 
SACS Yells ant other Activity at ‘The C 


Thermal 
T. Allen and A. L. Dey. 
No, 378, 1927, pp. 106. 


Movements of British 


"THE latest report of the Committee on Industry 
and Trade, entitled ‘ Further Factors in In- 
dustrial and Commercial Effici " provides much 
«useful information regarding the important and far- 
changes which have recently taken 
sthe relative prosperity and the pe eene fare 
«ion of British industries.  - 
Between 1901 and 1911 the number of persons em- 
NAE rt industries increased by 
cent., a8 com with an increase of 12} per 


Laer m ap eran d po tion. In the next 
» (including the War period) the total 
populatio 


by 5} per cent., but the 
deus repos grew by B4 par cmi, bat dhe | 15 
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and also at Katmai and Tason National Park, the 
steam is supersaturated as it rises from the depths, 
but becomes saturated eventually after it has stood 
in & closed well for some time. -‘‘ The opening of & 
well after the toola are removed presenta an i 

e. As the valve is opened steam and hc 


water rush violently out with a roar, rising in 
succeasive leaps like Ee St bah a shower 
of sand and loose which bo the steel 


frame of the derrick with a rattle like a fire of m 
The column quickly reaches its maximum height of 
200 to 800 feet, and in a few momenta much of the 
excess water and loose debris are cleared out, leaving 
& huge jét of intensely hot roaring steam rushing 
from the well at velocity, the noise of which can 
be heard for miles and which at close range is 
Sey Aii atri Consi that the pioneers 
us &n enterprise no previous ex- 
of thi kind and were even unaware that 
Kiniar projecta, Had: been varied out in Tuscany, it 
le that the first wells were completed 
without serious accident. 
Gases accompany the steam, making up between 
1 and 2 per cent. of the whole. Carbon dioxide is, 
as usual, the dominant gas, but hy and 
methane are present to the unusual extent of about 
15 per cent. each, and there are smaller quantities 
of sulphuretted hydrogen, nitrogen, and ammonia. 
This die chacacteetieally volare dai leas, ad 
taken together with the supply of meteoric 
water, and the enormous volume of high] 
steam rising in a superheated condition, inte 
indubitably to a tic source. In , it is 
found that the deeper the well the hotter the steam, 
but not uniformly from well to well, indicating that 
the rock is not y pervious to steam m all 
directions. The steam probably rises through a 
fault zane of shattered rocks which interpose a 
resistance that is generally, but not everywhere, com- 
pletely effective. Only. sö can the difference in 
activity in the different fumarole and hot spring 
localities the St. Helens be explained. 
Following along the lines justified by their earlier 
investigations, the authors direct attention to the 
profound signifloance of the occurrence of voleanio 


gases as “the one thread logically conn all 
phases of ss poe activity, the cause alike o the 
volcanic ons with their 4m stem clouds, 


the rise of leva in craters, the intense surface tem. 
peratures in some volcanic eruptions, the formation 
of fumaroles with their various ica, and 
finally of the heat of hot-spring waters and of the 
distinctive features in hot-spring areas.’ 

è ARTHUR HOLMESB. >è 


Industry and Trade. 


čent. In particular, coal and the metal and 
lesus Lade usui RAT ier Hd D 
dustry as a whole. In the earlier decade the increase 
can be accounted for by the normal development of 
overseas trade. In the later period expension was 
mainly in the munition industries, so that after the 
War Great Britain was left with an unduly ex- 
pended group of ‘hypertrophied’ industries. Statistice 
returns re to the number of insured 

workers show that from 1928 to 1927 the number of 
persons engaged in the insured trades increased by 

TE nearly 8 per cent. from about 11}-millions to about 
This increase was, however, very unevenly 

distributed. Coal mining, iron and steel, general 
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engineering, shipbuilding and marine engineering, and 
the woollen and worsted trades accounted in the 
aggregate for a decline of 200,000 persons. The only 
important export industries to show subetantial in- 
creases were the electrical trades geste : 48 
motor i (21 per cent.), 

per oent.), comparatively new perge progresivo 
ranches of production. Among non-export 


which have shown a high rate of ion are the 
distributive etie (ne. cent.) and the buil 
and trades (19 cent.). That the o 


established exporting iüdusirio have not kept paoe 
with other trades is borne out by statistios of uri- 
employment. Between 1028 and 1927 the percent- 
age of unemployment averaged 18-5 per cent. in 
exporting group, and only 9-2 in other insured 
industries. t 


GmoanAPHIGAL REDISTRIBUTION. 


' The migration of ind pi s gelu e 
southern counties of bape the ES 
ed development in Bont: ar Britain. e 

best noted by a number of obeervers, 
but it does not seem to have received the attention 
which it deserves. The Committee on Trade and 
Industry pointe out that in July 1928 the insured 
persona were divided between the southern and 
northern sections of the country in the proportion 
45-7 (outhi to 54-3 (north). In 1927 the proportion 
in the south had increased to 47 and in the north had 
declined to 58. Still more striking figures are obtained 
MEE tee ee HE 
the following table : 


Parosrtacs Dwrorsuss, 1928-27, IN THe NUXMBXB OY 
Ixsunep PERSONS. 


& 

London 7T 29 Midlands . 608 
Bouth-Basiern 15-83 Morth-Easiern 3-09 
South-Western 8 60 North-Western 3-78 


The figures for unem Poveda E 
greater economic activity im the south than in the 


ui 





Tobacco 


Den ig no exception to the pulo that planta 
pl osphorus for growth, but it needs 
ixi with other Under certain 


dition the growdrs ma ftably take ad- 
e of this pro i Yid testa have been 
carried out at Windsor, U.S.A. (Report for 1926 of 


the Connecticut Agricultural Experiment Station), 
on old tobacco land which has carried the same crop 
for a long period of years regular manured with & 
*oomplete fertiliser. On such no response to 
Lr anit ien uat was durch rare the 
quality, nor pro e tobacoo 
Line affected by withh withholding e application. This 
Made Qiu op by Ue cup und cd, 6 Raf 
horus is crop, only & 
Quantity renioved y leaching, à surplus sup ly has 
d balls up rough ehe dotibned enanuriel: Great 
pment. Growers on this land oan therefore effect 
considerable saving by omittmg Misc po epre from 
their fertiliser mixtures for an ind ite number of 
years without incurring any risk, as the pee 
constituents of the manure applied are considered 
capable of sup nbn, maon phosphoruseto guard 
against depletion. owever, on tobacco land where 
some rotation of cropa is or on new fields, 
ihe same conditions do not obtain, and it would 
inrer nob be economic to omit the phosphatic 
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PanckwTAGR Unawriorep (Mrp-Yman). 
Whole Country. — North. South. 
1928 10-2 


s 11-3 13-1 
1925 . . . 11-9 148 8-0 
1927 . . . 6-7 


8-8 12-6 
Statistics show that certain industries, for example, 
stove, gata; pipe; and general eon Dimne glue, soap, 
ink, match, and carpet manufacture, have expanded 
ie ene eoaen but Har ds ee oe Other 
trades, gu as constructional engineering, bleaching, 
furniture making, motor vehicle construction, 
ical engineeri eto., have increased more 
industry ha shifted southwards Lio Even the steel 
has shifted southwards, Lincolnshire and the 
havia snares ed, Miop Meal prouciti by 
700,000 tone, e on the east coast and in Scotland 
cutee) doled 000000 ton. The coke industry has 
ten: to follow the movement of iron and steel, and 
the coke production of Durham has declined relatively 
to that of Yorkshire, and the industry has appeared 
in Lincolnshire. 
The Committee considers that an important cause 
of the shift southwards has been the exhaustion of 





_ the northern ores, which in 1924 supplied onl 


third of the national output as compared one- 
half in 1918. In other industries, different, but no leas 
potent, causes of migration have been at work, among 
which the Committee cites the freedom in the 
south from restraints due to -and -fast trade 
customs and the desire to obtain the full benefit from 
more economic organisation. Another probable cause 
which does not seem to have been directly considered 
by the Committee is the fact that local rates are 
lower in the south than in the north. 
Further industrialisation of non-urban areas in the 
south of England will probably be stimulated by the 
development of electric distribution and other 
forces, such as the development of road rt, 
making for de-centralisafion. It would seem that now 
rocess of concentration of industry in the north 
i : gommeooed in the yi patina petu) preoces 
reek & o 
of de-centralisation substituted. = 


Culture. 


Experiments have also been carried out on the new 
Heber process ts tobacco recently developed 
in Germany. After the leaves are cured, a fermenta- 
tion or sweati proceas is necessary before they are 
suitable for mantfacture into , cigars. The two 
methods in common use are the ‘bulk’ and ‘case’ 
processes. m. iles of tobacco are 
allowed to heat yp to 120° F en shaken out and 
repilod, the process being repeited a number of times 
and requiring three to six weeks. In the ‘case’ 
method the tobacco is ty ed in wooden 
cases and kept artificially at about 100° F. 
for six weeks or | ithe Habe prise. ie 
appieanis to either od, and consiste i in spraying 

e layers of tobacco, as the ‘ bulk’ or ‘ cage ” 18 being 
made up, with a solution containing an ‘ active 
Les le,’ fermentation bemg by this means com- 

in eight da abito cuba d In & control test where water 

or the solution, the tobaooo was 

dul n ae wh A fis ee 
fermented. . 

Besides the immense reduction in time and labour 
obtained by using this process, further advantages 
noticeable were that the leaves were lighter in ae 
and incurred less breakage end lo in weight. 
other points, however, such as aroma and 
piporna; no consistent differences were fo 

tween leaves sweated by the old or new POS: 
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University and Educational Intelligence. 


ABNRDHHN.—Lord Meston has been elected by the 
General Council to the Chanoellorship of the Univer- 
duy e BUINEIMIUR tO Ube tate DUNG Richmond and 

rdon. A 


CaAwxaRripaE.—Honorary d are to be conferred 

upon Prof. A. Einstein, Prof. Cumont, Prof. W. A. 

igie, Lord L , Lord Justice Scrutton, Bir 
Hurst, and Sır D. Y. Cameron. 

The Linacre lecture is being delivered on May 5 by 


Sir Geo Newman, chief medical offloer, 
of Heal on ''Linaore's Influence on Engli 
Medicine." 


Emmanuel College announces a scholarship of £120 
& year for mathematios, founded by Mrs. Braithwaite 
Batty in memory of the late Rev. R. B. Batty, 
seoond TREE in 1853 and a fellow of the College. 
Preferenoe be given to candidates who &re sons 
of clergymen or of certain officers in His Majesty’s 
Army or Navy. 

The continued 
benefactors to the Universi 
their contributions to the building and upkeep of the 
extension of the Fitzwiliam Museum to 7,000, 
£37,000, and £26,000, is announced in a Grace by 
which the University expresses ite thanks. 


Oxronp.—The supject of the Halley Lecture to be 
delivered on Monday, June 18, at the University 
Museum, by Dr. Harlow Shapley, Director of the 


of three anonymous 
, who have increased 


Harvard Coll Obeerva& , will be '' A Search for 
the Centre of Milky Way," instead of “ The Extent 
and Structure of the Way,” as previously 
announced, : . 





Tum latest date for the receipt of applications for 
granta from the Thomas Sm Hughes Fund for 

isting medical research is June 15. They should 
be addressed to the Academio i , University 
of London, South Kensington, 8.W.7, 


APPLIOATIONS are invited by the Senate of the 
University of London for the Laura de fBalioeto 
studentship for the advancement of canoer research, 
tenable for not leas than two years and value £150 
annually. Applications must reach the Academico 
Pec aaa University of London, South Kensington, 
8.W.7, by July 1. ; 


APPLICATIONS are invited by the Salters’ Institute 
of Industrial Chemistry for & limited number of 
fellowships of the normal value of fram £250 to £300 
each. Se quiu ea ee S po 
graduate standing who are desirous opting a 
career in industrial chemistry. The latest dis ide 
the receipt of ap lications by the Director of the 
Institute, Salters Bt. Swithin's Lane, E.C.4, is 
June l. Forms can be had upon request. 


Tus British Institute of Philosophical Studies has 
arranged a course of ax lectures on ‘Mind in Nature,” 
by Prof. C. Lloyd Morgan, which began on May 1 at 
5.30 p.., and will continue on ing Tuesdays. 
Prof. Clement C. J. Webb will deliver a course of four’ 
lectures on ‘‘ The Philosophy of Religion" on Wed- 
needays at 5.45 P.M., inning on May 28. Both 
courses are being given at the University of London 
Club, Gower Street, W.O. Particulars oan be ob- 
tained from the Director of Studies, British Insti- 
tute of Philosophical Studies, 88 Kingsway, London, 
W.O.2. 
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We have received from the University of Leeds a 
copy of ita report for 1926-27—one of the most event- 
ful. the senor ae pulos ME i ds 
among the eventa of the year are Sir Edward Brother- 
"ton's gift of £100,000 for the new library, the definite 
adoption of a design for the future University buildings 
(a bird’s view of which forms the frontispiece of 
the report), the completion of the University playt 
fields and of a new building for the Depastment ol 
Agriculture, the acquisition of a house for the Depart- 
ment of Geology, and the institution of & chair of 
experimental patho and cancer research.. Pro- 
grow was made with the building of additional hostel 
acoommodation for women studente and with the 
dental block of the medical school. 
have been completed for beginning during the current 
year the first unit of the new University buildings— 
the tma block—and & new wing for the textiles 
section of the clothworkers’ ings. This new 
wing will provide increased. ion for the 
pyeing + and will also be able to house the 

ratories of the British Silk Research Association. 
A scheme has been elaborated for enabling graduate 
students to carry on research work for higher degrees 
in the laboratories of the British Research Association 
for the Woollen and Worsted Industries. Day stu- 
dente numbered 1368, of whom 80 per cent. belonged 
to Yorkshire, 124 per cent. came from other parts of 
England, and 44 per cent. from India, and the 
Far East. There has been a but continuous 
decrease in the number of full-time day studente 
from 1922-23 (1559) to 1926-27 (1866). The staff 
list contains the names of a fair number of Leeds 
eines: pu many more who ns taken degrees 
e ere, including graduates o university 
of Great Britein and Ireland exoept Sheffleld and 
Reading. 

ANOTHER milestone on the road to educational pro- 
e di i n- -Hull on Satur- 

y, April 28, when Their Royal Highnesses the Duke 
and Duchess of York visited the city, and the Duke 
peod in position the foundstion-stone of Hull’s new 
~University vins This has been poesble thro 
the generosity of the Right Hon. T. R. Ferens, who 
asd as nearly £800,000 towards the soheme ; the 
Hull Oorporetion, whioh has given £150,000 and an 


&nnual t of £2500, as as 18% acres of land 
(originally a gift to the city by Mr. erens), and by 





several other generous made by „prominent 
citizens and firms of H A list of various 
donations was handed to the Duke by Prinoi 
Mo The building of the College is advanced, 
and it is e that will be ready for 

tion by.October. The College is ing ite site to 
close upon seventy acres, all within the residential area 


of the city, awd a large house and estate has also? 
recently bean secured at Cotti & neighbouring 
village, for residential purposes. Most of the professors 
dnd sui Star aire A circular route of six miles 
was planned for the per bor iar: thus enabling 
& crowd estimated at 200, to view it without over- 
crowding in any part. At the College the chairman 
of the oil, Arohdeacon J. M. Lambert, gave an 
&ddrees, after which the Archbishop of York dedicated 
the stone. The Duke of York ied and placed the 
stone in ition. The Duchess hoisted College 
flag, which had been presented by the Hull Women’s 
pal pu add Guilds. Among those present were the 
Lord Meyor and Sheriff “of Hull, the mayors and 
| pep of nei uring towns and universities, 
ocal members of Parliament, Bir W. Henry Hadow, 
the Right Rev. Bishop Shine, Lord Deramore, and 
Prof. A. C. Seward: 
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Calendar of Customs and Festivals. 

May. 
~ ADDENDA.—It is perhaps more than & coincidence 
that the stories of a penne tionetiy. large number 
of the sainta whose days at the beginning of May. 
are obscure or legendary. In Ireland they are pe 
more s ran ae associated with holy and, 

significantly enough in relation to the prominence of 
goddesses in Celtic religion, female sainta, often known 
only by name, are numerous. The lives of these early 


samta Pera E record contact with i in 


various forma. t MAP. for example, appears 


in the story of St. Philip (May 1), whose martyrdom 
ion to the idolatry 


was a consequence of eee 

of "Hierepolia tn P In P especially to the worship 
of a huge to Rich Bis peosurod the death by 
his prayers. e life of Bt. Amator, Bishop of Auxerre 
(May 1, A.D. 418), records an interesting conflict with 
pagan observances in the of Germanus, chief 
man of Auxerre, who used to up the heads of 
the wild boars and stags he killed as offerings to 
Woden on the branches of a large pear tree in the 
middle of the town, which Amator caused to be 
destroyed. 


Er. Manouur (May 1, 4.D. 558), of Frank parentage, 
as his name (Forest Wolf) shows, is come m 
the last oeremony of touching for the ki 
The relics of the saint were pret orbe 
thé diocese of Laon, and the ut 
coronation at Rheims, used to vae a 
Son aa. che: tourné the AL GF MET heal 
the king's evil. This was observed for the last time by 
Charles X. in 1825, at Rheims. 

An annual ceremony still commemorates the death 
of Bt. Evermar and his companions, who were slain at 
a fountain while on & p through Belgium 
(May 1, 700). In each y 1, & procession 
takes place which is paded by two ‘greenmen’ 
representing savages, clothed m 7 eaves and armed 
with clube, followed by seven pilgrims, and then b 
Hako, the robber chief; and his men. After 
Mase the murder is re-enacted, Hako shooting one of 
the pilgrims with & pistol as he runs away. 

A saint who is more obviously connected with 

well-worahip is St. Fumack (May 3), of uncertain date 
and unknown history, who is said to have bathed 
every morning in & well situated in what 1s now the 
manse gamon at Botrphnie, then to have dressed 
himself in green tartans, and crawled round the parish 
bounds on his hands and knees. The of the 
saint in wood was long preserved and became degraded 
into a local idol. In 1726, it was still washed on 
May 8 in the well with much formality by an old 
goman. 


On two occasions in each , of which April 80 or 
May lis the first, the dried blood of Bt. Januazius, 
the patron saint of Naples, inliquefled. In themorning 


a golden bust of the saint, and in the afternoon the 
ea edn eee ion. In the 
evening, at about 7 o'clock, pra, in the Church 
of Santa Chiara and the fci of the blood 


l&oe after & longer or shorter interval, any 
eei delay portending ill-fortune. 
May 6. “ 

Sr. Av1A.—Of uncertain date, possibly of 


third century A.D. dite lee dest che M end to love 
Pen end io haya tuacbeda sbcus ec a fon 

ribtany, and to have touched a stone and a fountain. 
Th infanta were laid on the stone, which is 
hollowed in the centre, and dipped into the fountain 
to enable them to walk. 
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May 7. 

Sr. DoxrriAN oF MABSTRIORT (A.D. 560), E 
to & popular tradition, delrvered the nei rarhood o 
Huy from an enormous serpent w. infested the, 
waters of a fountain with venom. He is invoked 
against fever, and on May 7 his shrine is borne in 
procession around Huy and to the fountain where he 
slew the serpent, while all the fever patients of the 
town follow in their ghirta and carrying candles. 

Sr. STANIBLAUB, A.D. 1079, was flayed and miracu- 
loualy restored to life. A pious legend lains that a 
votive offering of a wax horse to Bt. Btanislaus at 
Cracow was dedicated by the head of a family whose 
borse died while they were on their way to the eleva- 
tion of the remains of the saint to a new shrme in 1254. 
The sacrifice of the horse waa a feature of Nordic ritual 
pies long survived and was expreesly forbidden in 


May 8. i 
Tun APPARITION of Sr. MrcHaHnL on Monte 
Gargano, near Manfredonia.—A bull when wounded 
by an arrow took refuge in a cave. When the herds- 
man attempted to withdraw the arrow ib spontane- 
oy sprang from the wound and wounded him. 
disks ean and fast of three days at the 
the bishop, the saint appeared to the 
ple sid tenet en daa i ae NE ae 
&vourite resort, over which he wished a shrine to be 
erected. The story is curiously reminiscent of the 

Mithraio cult. 


Hursrow Fuery Fusrrvir.—At Helston, in Corn- 
wall, this day was celebrated as a general holiday. At 
cori it bct "n. igne cuis ir eid and 

ettles and the singing of the -known Furry Bong. 
Anyone who attempted to work on this day was 
ridden on a pole to a brook over which he was oom- 
pelled to attempt to jump, but usually failed. An 
excursion was made to the country (known as Ioan 
from which flowers and oak branches were bro 
back worn in the hats. All then took ‘part in dancing 
up and down the street, and passing ugh any, on 
perhaps originally every, house. 
May zo. 

Br. COMGALL, A.D. 601.—An Irish saint, a member of 
& Dalriadha family, of whom many stories are told. 
One nearly parallels the myth of Bishop Hatto. When 
the saint endeavoured to obtain corn from a noble in 
& time of scarcity, he was refused on the und that 
the owner all for his mother ‘ Old Mouse,” 
whereupon mice devoured all his grain. Several other 
stories turn on the ical ideas connected with 
saliva. Saliva ejected by the samt while fasting, 
when gathered from the ee np Cos On. 
another occasion it turni Scag Bion 
ofa Pind changed hecbir Seat d akg 
when o saint spat on a stone and ib split into pieces. 


May 12. 

Br. Eerenanios, A.D. 403.—A protagonist in the 
controversies relating to heresy of this time. Of the 
Apollinarianism which assumed definite shape about 
369 as the result of an extreme view of the divinity 
pf Christ, one form was a denial of the perpetual 
Taniy of the Virgin , while by reaction another 
made her an object of i olatrous veneration. The 
influence of ideaa is to Do aeen 10. Mio castor 
ado ted by e women first of Thrace, and afterwards 


of of p cakes (oollyrides) on & stool 
e e apace them to the Virgin, and 

idus iri food. This o was 
Eus by bera. 
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Societies and Academies. 


LospoN. 3 


Physical Society, Mar. 23.—W. D. Flower: The 
terminal velocity of drops. The distance & drop of 
given volume has to fall thro in order that it may 
attain a constant terminal velocity has been deter- 
mined for both water and methyl salicylate. The 
terminal velocities have been determined for ae 
0:2-0-55 cm. in diameter.—Satyendra Ray: e 
longitudinal wave along a rod. That longitudinal 
waves are propagated with the same velocity for all 
wave-l only when the waves are ‘geometrically 
similar’ 18 here proved in exactly the same manner 
aa for cipher Stance, air columns, or transverse waves 

ong stretched ings. The expression for the 
velocity is of ee ace 


Royal Meteorological Society, April 18.—C. K. M. 
Douglas: Some Alpine cloud forms. ‘Banner clouds’ 
are formed as the result of an eddy drawing air 
up the lee side of a steep mountain in a strong 
wind, and are turbulent. Lenticular caps, or 
*foóhn clouds,’ are smooth in appearance, and are 
formed in a damp current croasing the mountain top 
with vertical displacements, which do not'/seem to 
be large as a rule, most of the air & tly flowing 
round the mountain. Banner clo appear to draw 
their moisture from lower down than cape, so that 
the two forms often exist independently, though both 
are produced by strong winds. The’ existence of 
caps, but no’ banners, may be attributed to a damp 
layer with dry air below, a condition known ae gp 
to exist.—N. K. Johnson: A strong wind o Small 
gustiness. Records of wind velocity and direction 
obtained at Leafield, Oxen, on two days in December 
eed discussed ee the vii yd ipsias 
was corresponding to equatorial air, with over- 
cast aky, slight rain, and & strong wind. The auto- 
graphio traces of wind velocity and direction possess 
considerable width. The second occasion relates to 
polar air, the sky being practically clear but the 
wind velocity being approximately equal to that on 
the first occasion. The records of wind velocity and 
direction in this case are characterised by the extrame 
narrowness of the traces. Whilst polar air normally 
gives somewhat narrower traces than equatorial, the 
pat difference found in the present examples is to 

attributed to the difference in the lapse rates. 
nien. the clear night an inversion of nearly 8° F. 
between heights of 1 m. and 87 m. m spite 
of the wind Mosi d being 18 m./Beo. (40 miles/hour). 
—T. N. Hoblyn: Btetistical analysis of the daily 
observations of the maximum and minimum thermo- 
meters at Rothamsted. An account is given of the 
work carried out on 48 years’ temperature records at 
Rothamsted. At this station, both maximum and 
minimum temperatures vary significantly from year 
to year at all periods of the year, although the varia- 
tion is much greater m some months than in others. 
The correlation between the different measures differs 
quite definitely in the various months. 


Pars. 


go Mem of Sciences, Mar. 26.—A. Mesnager : The 

ickness Sp ae in triangular barrages;  de- 
duced from the official report of the failure of the 
reservoir barrage of Oued Fergoug (Perrégaux). A 
discussion. of the effects of water preasure from below, 
and the effects of such preasures on the formule 
ordinarily in use. The usual factor of safety is in- 
sufficient in such cages. —P. Helbronner : The common 
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-and nickel at low temperatures. The 


sides of the fundamental Italian triangulation and 
the detailed metrical description of the French 
Alpe. The yeh and Italian measurements are 
fundamentally based on slightly different metres, and 
a minus correction of 1/74, must be applied to the 
Italian metre, to make the two series strictly com- 


parable. The improvement produced by applying 
this oo ion is shown in tebular form.—E. L. 
Bouvler : e Saturnian Lepidoptera of the family 


of the Hernileucidee.—Pierre Weiss and R. Forrer: 
New measurements of the atomic moments of iron 
ente 
were carried out with the purest iron obtainable 
(Heraus) and two: i of nickel containing 
99-91 per cant. ni (Heraus) and 99-76 cent, 
nickel (Mond). The possible errors in the la- 
tions involved are discussed and shown to be small. 
The atamic momenta of iron and nickel are, with 
high accuracy, integral multiples, 11 and 8, of the 
same moment, the experimental eton.—A. Kol- 
mogoroff: A limiting formula of Khintchme.— 
Finikoff: The mtrinsic equation of a surfaoe.— Bert- 
rand Gambier: Convex closed surfaces; ds? of Liou- 
ville; geodesic antipodes.— A. Buhl: Permutable 
operators and mobile trihedra.—Renato Caccioppoli : 
A general theorem for the to the limit under 
the aign of an indefinite in —Soula: Remarks 
on the principle of M. Pi —Paul Flamant: An 
idea for in functions analogous to that of the 
normal faz for holomorph funotions.—S. A.- 
Gheorghiu : e growth of the denominators D(A) of 
Fredholm.—Serge Bernstein: Some asymptotic pro- 
cien of the best approximation.—R. Swyngedauw.: 
e characteristic differences presented by the move- 
ment of a pulley belt approaching and leaving the 
pulley.—]acques Meenager: The theory of heavy 
masses of submitted to from below 
and ite application to the stability of barrages.— 
Baticle : e theory of equilibrium of heavy massifs 


ellipsoidal theory. frequency curves given by 
the ellipsoidal theory (Schwarzschild) for certain 
values of e assume forms exactly similar to those of 
the two stream theory (Eddington).—Eligio Perucca : 
The triboelectrical effect between solid bodies and 
gaseous bodies. Experiments are described proving 
that the electrification produced by a jet of m 
vapour impinging on a metél plate cann8t be attri- 
buted to contact of mercury droplets with the collector, 
and the electrification produced must be regarded as 
due to the vapour.—R. de Mallemann: The electro- 
optical theory Vl ei The theory suggested by 
e author is co ed b imental results re- 
cently lished by Ny ‘Tes : the theory is dee 
velo in more detail in the present es esr pie 
Rey: Comparison of glass and metallic ectors for 
ighthouse use. The metal reflectors are superior to 
ga -—René Lucas: The action of temperature on 
rota powers of opti active substances.— 
Jean J. Trillat: The study of ose and the acetates 
of san tat by ires io X-rays. Ming 
oxy oges, an e hydrooelluloeeg, 
X-ray diagrams. As regards the acetyl luos; the 
varistions on the di are sufficiently marked to 
serve as & control on chemical analyses.—G. Guében : 
The action of radioactive radiation on the dielectric 
constant of dielectrics. Various solid dielectrics were 
examined, paraffin, glass, celluloid, bakelite, sulphur, 
ebonite, wax,eto. No variation of the dielectricconstant 
was produced by irradiation with the rays from radium. 
I any such effect exista, it is leas than one-thousandth 
of the value of the dielectric constant.—Paul Bary: 


. —P. Cordier: 
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A new property of certain silica gels.— Trividic : The 
Bison of iodine by carbon in some organic 
solvents. The solvents employed in these experiments 
included ethyl, methyl, and 1s5oamyl alcohols, benzene, 
toluene, the three xylenes, chloroform, carbon tetra- 
chloride, and carbon disulphide. The pro ive in- 
crease of iodine absorption with the time observed by 
Devis could not be confirmed. Contrary to the views 
of Davis and of Schmidt, the general formula due to 
Freundheh fully reased the experimental resulta. 
—Jean Cournot : action of amall additions of tin 
and Perdu on the ities of lead. A series of 
nine alloys was containing up to 8 cent. 
of cadmium and 8 per cent. of tin, and the broakiag 
load, elongation, elastio limit, er load (at two 
tempera ), and hardness determined for each. An 
improvement in and elastic perties is 
produced by addition of cadmium. To give good 
malleability, some tin as well as cadmium is i : 
the ternary alloys are also leas oxidisable when fused. 
i US fer EA acid and its ots- 
trans isomer phenylethylfumario acid.—L. Palfray and 
L. Rothstein : e stereoisomers of quinite' (1, 4, 
cyclohexanediol).—Mlle. Marthe Montagne: New re- 
searches relating to the action of o o-magneeium 
compounds on some fatty diallrylamides.—C. Gaude- 
froy: An &pperatus for meu oe true angle of 
the optio axes.—Ch. Mauguin : e study of micas 
by means of the X-rays.—]. Repelin: The Aquitai 
baain at the Helvetian : the continental forma- 
tions.—Louis Besson: visibility and &mount of 
dust in the air of Paris. For the same season of the 
Ir Gene Mao ue OL M Sid UH Me rene 
umidity, the visibility in 1919-26 was clearly lees 
than during 1896-1908. It is caloulated that the 
number of smoke or dust particles has increased in 
the air of Paris about 50 per cent. in twenty-five 
years.—A. Maige: The phenomena of fatigue of the 
plastids eet wc Aa inim eal Gavaudan: The 
presence o oil - bearing system in the organs of 
multiplication of the J i .— Albert Gull- 
laume: The variations in the alkaloid content in the 
lupin under the influence of feeding.—H. Colin and 
R. Franquet: A new plant containi maltose, 
F i. This plant, more commonly 
known under the erroneous name of Actinostemma 
ioulatum, has tubercles from which maltose has 
oxtracted.—Pierra Dangeard: Tho release of 
free iodine in marine algw. The emission of free 
iodine by Fucus is not dependent on the plante bei 
crushed, since paper containing starch can be turn 
blue without actual contact. It is proved that the 
emision of free iodine by certain varieties of Fucus 
and Lamuneris takes place during their normal life.— 
G. Athanassopoulos: The limi numbers of young 
eels ascending the rivera in the esesten pert of thé 
Mediterranean. The fact that young eels are not 
found in the Black Sea, or in the rivers flowing intd 
m has pen attributed s the sulphurous nature of 
e sea-floor preventi reeding. The author shows 
that the number of eels diminishes as the distance 
east from the Straits of Gibraltar increases. He 
regards the young eels as entering the Mediterranean 
Bea through the Straits of Gibraltar, the number 
diminishing progreesively owing to the asoent by the 
fish of the rivera nearer Spain.—E. F. Teiroing and 
R. Reps : The ae ee of the amount of glyocsamia 
on se ay pees e of the exchanges and the problems 
of specific dynamic action of excessive food apy 
Jules Amar: The laws of physical education.—E. 
Rothlin and Th. Oliaro: The biological estimation 
Jf the quantities of cardio - active gluoosides fixed by 
the s heart.—Georges Bourguignon: The trans- 
cerebral excitation of the pyramidal system in man. 
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Measurements of normal and pathological chronaxy. 
—Henry and Edouard Lassalle: A new theoretical 
expreasion of the limiting intensities as a function of 
the duration of the stimuli—Mlle. Goldsmith: The 
evolution of a tropism.—E. Brumpt: The rôle of the 
MEM eei pelas M Coie Buologieal 
e i diam in Corsica. Biologi 
methods based on the marked prediléction of oertain 
fish for the larvæ of mosquitoes have the advantage 
of low cost and of not interfering with the habite of 
the population of regions infested with fever. The 
efficacy of the American fish Gambusia Holbrooki in 
reducing the number of mosquito larve has been 
roved by experimenta in Corsica.—C. Dawydoff: 
reversibility of the process of development. The 
extreme phases of the reduction of Nemertes.—N. 
Bexssonof: The immediate physiological action of a 
vitamin. A marked change in tho pená absorption 
figure of the-urine after administration of vitamm O 
can be proved after 48 hours.—Mile. Suxanne Guery : 
A new method of auscultation called differential 
binaural suscultation and apparatus for tting ite 
realisation. R. Cambier and F. Marcy: Whe compoei: 
tion of the air of Paris streets. — 


BRUSSHLS. 


Royal.Academy of Belgium, Oct. 8.—AÀd. Mineur : 
The Hamiltonian equations. A proof independent 
of the calculus of variations—A. Demoulin: The 
point oo ndenoe between two surfaoeg by par- 
alleliam of the t planes, and on the indini itely 
small deformation.—Victor Willem: Observations on 
the locomotion of Actinia.—Louis van den Berghe: 


ee ee in of the inspiratory 
in fiashes.—G. Erdtman : i of the recent 


quaternary history of Belgian foreste. Conclusions 
based in llan statistica from the peat cep i te 
Hautes - es and Ardennes. e predommating 
trees &re ified for five periods, starting about 
7500 B.c.—L. Rosenfeld : The five dimension universe 
and undulatory mechanics. 
Nov. 5.—Th. de Donder: The relativistig and 
quantic problem of n bodies.—Th. de Donder: The 
relatrvistio problem of n bodies to the first approxi- 
mation.—E, de Wildeman: The morphology of the 
male flowers in the genus Scleria (Cyperaoee).— 
Lucien Godeaux: The regular involutions of order 
three belonging to an i surface.— Serge 
Avaitidysky : ote i to the work of M. M. 
Barzin and A. Errera, “ Sur la logique de M. Brouwer.” 
—Marcel Homés: The evolution of the vacuome in 
the course of the differentiation of the tissues in 
Dec. 8.—Paul Stroobant: (1) Observations of the 
transit of Mercury on Nov. 10, 1027, made at the 
Royal Observatory of Belgium at Uocle. (2) Obser- 
vations on the same, made at the Astronomical 
Institute of the University of Bruseels.—Th. de 
Donder: The equation of quantification of molecules 
comprising n electrified iclea.—P. Bruylants and 
A. e: The butenoic amides.—R. Ferrier: Tho 
theory of the Amperian.—Seligmann : An &ooount of 
the third general meeting of the International 
Geodesic and Geophysical Union.—Paul Ledoux: 
The histological characters of the cylinder axis in 
Leploi and Hntandrophragma ro- 
buroides from the i Congo).— 
L. Godeaux: The asymptotie lines of & surface and 
ruled spaoe.— Mille. L. de Brouckère : The adsorption 
of ferric chloride by orystallised barium sulphate.— 
P. Swings: The change of magnification in the 
aplanatic telescope. . 
Dec. 15.— Th. de Donder: The invariant form of 
linear partial differential equations of any order. 
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Wasuineron, D.C. 


National Academy of Sciences (Proo., Vol. 14, No. 1, 
Jenu&ry).—Oscar Knefler Rice: (1) The quantum 
theory of quasi-unimolecular gas reactions. (2) The 
thi of the decomposition of azomethane. The 
considerations of the earlier paper are applied to this 
reaction, which is unimolecular at high pressures ; 
they give resulta in fair acoord with iment. 
It is concluded that activation is by collision and that 
the chance of reaction of an activated molecule 
depends on the energy in about the way to be ex- 

if the energy is localised in a particular place 

In the molecule.—John R. Bates and’ Donald H. 
Andrews: Fundamental frequencies, interatomio 
forces and molecular properties. There a to 
be some relationship between (a) fun tal 
frequency and force of binding, and (b) heeta of 
linkage, boilmg points, and directive influence in 
non-polar molecules:—-Worth H. Rodebush and John 
C..Michalek: The effect of intensive drying on the 
vapour preasure and vapour density of ium 
ide.—C. Dale Beers: Some ta of dietary 
Didiniums fed on exoeemive quantities of normal 
Parame@cia remained healthy ; those fed on Para- 
moscia which had been starved for a week died off 
after showing decrease in fission rate, loea of ability 
to encyst, inability to ingest food, decrease in size, 
monstrosities due to incomplete fissian, eto. (quali- 
ae Sens) eae on nine Paramocia 
y rapidly encysted titative insufficiency ).— 
Edwin B. Wilson: endelian inheritance with 
sesortive mating. A mathematical discussion.—Chas. 
"ion 


chromosomes without 
thrown out. In S. Similans au ii S. ia, th 
fadi loid group is thrown out and the males 
it only the maternal chramosome. 
all the paired chromosomes in Sciara undergo this 
on.—George H. Shull: (1) The ‘ outaide-in ' 
othera flower, a new morphological produced 
by the interaction of two receasive Mendelian factors. 
© characteristic feature of this flower is the 
rhythmio repetition of calyx, corolla, and androcium. 
It appears to be a deabia., ive, brevistylis sup- 
e Linkage which se characters are complementary. 
i with crossing-over between citer £ 
buds and old-gold flower colour in Œnothera. e 
observed is contrary to previous resulta. 
The explanation found is that old-gold flower oolour 
18 à compound character produced by the interaction 
of a dominant, S, the normal allele of the sul 
factor, s, and & recessive, v, the vetaures or old-gold 
factor.—H. Hopf: A new proof of the otz 
formula on invariant points.—H. P. Robertson: Note 
on projective oo Inates.—Oswald Veblen: Pro- 
jective tensors and connections. An introductory 
account is given of a system of differential invariants 
the algebraic sae Me which is closely analogous 
to that of ordinary © tensors, though the analytical 
theory is quite distinct from classical tensor analysis. 
It may have physical applications.—]ared Kirtland 
Morse: The molecular structures of methane. Scale 
models of diamond, gra hite, and ethane using a cube 
structure for carbon have already been discussed, 
The model for ethane has more positions -available 
for hy Be UA RON siggret 
that, in e gas, molecular collisions may lead to 
the displacement of hydrogen from one position to 
another, giving rise to 'dynamio isomers.’ Similar 
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‘dynamic isomers’ are posible with methane, some 
of which, since they have different moments of 
inertia, oan be predicted from measurements of band 
gpeotra.— Bergen Davis and Harris Purks : Additional 
lines in the K-series of molybdenum and the A 
breadth of spectral lines. . The resolving power of the 
double X-ray ‘spectrometer has been increased by 
turning the second crystal to increase the angular 
reflection. The new linee are ed as ‘spark’ 
lines ariaing from multiple ionisation of the atom 
rather than ‘fine structure. The natural breadth 
of a spectral line is calculated as 0-00012 A.; the 
measurements made here seem to suggest a narrower 
line. If this is so, the radiation cannot come from 
& damped oscillating electron.—]. H. Van Vleck: The 
correspondence principle in the statistical ilterprete- 
tion of quantum mechanice.—Carl Barus: - 
ments with modified mucronate electrodes. It waa 
previously recorded that anode and cathode behave 
alike; this is inoorrect.—Leonard B. Loeb and L. 
DuSault : The mobilities of us ions in H48 -H, 
mixtures. The corrected lute velocities of the 
ions in carefully purified h sulphide are 0-69 
and 0-71 em./seo. per volt/om. for the n AME pos 

e 





Le and secondly, that a trace of hydrogen pde 
i es 


reduces both Pa rane and negative mob 


below that computed from Blanoc’s law, thus indicating 
clustering. 
Official Publications Received. — 


Section B, No. 1: 
the Bem 


eudatory States By H. Di 
Government of Indie Cental Publicatesn Branch.) 4 annas: 64. 


White . 38 (Calontta: Government of Indis Oentral 
Branch, annas; 9d. ] 
: and of the Royal Boe’ of Sate Aneel 
Vol. 51 Pp. av-+480-+20 plates (ideae. 
Memonrs of the rA turein India. Botanical 


tral Branch.) 

Survey of India. Map Sabon aid Office Work, 1916 to 1997, 
Pp. vi+-38+5 maps. rupee; ls Od General 1926 to 1937. 
Pp. rv--95--2 maps. _lrupee; ls Od. (Calontts.) 

Foamax. 

Transachons of the San Diego Society of Natural History. Vol. 5, No. 
10: Notes on the Vi aud Tem or Formations of the California 
ses, By lionel William Wiedey. 


Bulle&n No. 40: 
of Phyllorers Infestation in Omlfornas as related to Types of 


dollars, 
t of Commerce: Barean of Standards, Osrouler of the 
~ No, 190: United :States Government Master 


Standard., 
D. Fedsral catons 
Bpecifidatson for Cells and Be sta) Ppeeii : 
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CATALOGUAR, 


The Beck Pa 
1d kalngidal Microscope. Pp FR, (London: R, and J. 





Diary of Societies. ` 


SATURDAY, Mar 5 
Roya. BAWrrARY ee (at Guildhall, een. ab 10 am—Prof. 
: Disenaaion on 


F. M. Wynne and others The Presen 
Milk Be t Poeton of the 


Borar Boonkrr or MEDIO 


MONDAY, May T. 


Privosormicst Boonwrr (in Cavendish Laboratory, Cam- 
mdgo) ab kN. -Dr. A. A. Robb: On the Oonnexion of « bertam 
feque On tho Aum of te Conical Order to æ Dimensions.— 


J. Williams: Bome Apphoataons and Implications of 
Decors t arnt of .—M. B, Moullm and A. D 
E ths hiya a Fres fres m Water.—To 
:—EL Lob: Note Kuhne's Theorem.— 

J. M, Whittaker : Mlectron ina Granta fonal Fal ” 


an Hrpeditioa to a ge and Brani, 1936-27 (Aderesa). —G. B. 
H una of the Bwamps of the P yan 
Obaco in Balaton to it. Hnrironment, I. Physioo-Chemicel N: ot 


and France. 
Borar Lernironios or omni Barran, at Kaman M 
Bocra:Y or Hxanertxas d Boo 
Technical Bdusation i Balaton to nd 
ÜrAFTORDEHIARN 


of working eus ab the Rookery Oolbery of te migpail Ma 


ha 
Gomb "by I 3.1 ving regard to its Lia 
Boorery or Onmtoat, Droorrar (Landon Beotzon) (at Obemieal Bocisty) 


yah atin Meohanial Hogness) s 
Royal Commission on Land Dramage 


(as Moan Hall), at 890 —Li-Ool 
L. M. F. L Hgng ant Capt. N. E. M. Oliftord * The Jubaland B 
Roya. Boonwrv or Mxpicrwm (Booial Hventng) at 9J& P. B. Torin : 
Ie eor Cor t OEA aaa 


TUESDAY, Mar 8. 
Ianeriroriom or PETROLEUM TRCHNOLOOINTS {ab Royal Soorsty of Arta) 
aj 5 80.—H. & Rowell and D. Finis: ents m V 


Or Maros Rxorwxuss, at 6.30.—A. Radout: Bon-chemical 
Method for the Prevention of Moale Accumulation m Bouers, Diesel 
œ jaox and Water Onrenleting Systema m general? 
Rorau Bocury or Gemar Barran tilo and 


. Tomiuns: Lunar Photography with a 2 


Casegrain Refactor. 
Quaxerr Miczoscoriaat OLUR, at 7.30.— Dr. M. J. Salisbury: Stomata. 
ton of Mechanical eT at &— 
e Chemical Properhos of E eir o ) 
CAL ImwrrrurR, ab m 
Western Banta Holigwrs and Sonal 


WEDNESDAY, Mir 9. 
Roya, Socurry or MOEDICUNT 


tion of Proctology) 
Annual General MONDE at 4& 


Bab-See 
T &-—Br Wilim de Oonrey 


- Wheeler (Burgary) Dr . Hodgson (Hadio Dr. O Dukes 
thology ogy), and Others: Disc: eson on The Daagnoms of 
of the Heectam and Colon 


GroroerciL Boon or Lowpox, ab 5.80.—W. B REN ; fne Geology 
of the District arcund Meifod (Montgomeryshire). — 
tion of a Paleolithic Fitnt-iumplemmt found in aaa on on tha Dover 


^ House Hatate, Putney Heath. 


BRoraL Bocurr or Amr, at 8 —Capt, R. W: Lane: The Sterilsation of 


Hooma Boorer (ai CELER at $80.—Dr. N. Nest and Prof. 
Yan Loon: Orime and 
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THURSDAY, May 10. 
Borat foorgrr, at 4 —BNHlecteon of Followa—As 450.—Prof L P. 
Hemisphere 


a Astronomical at 5 
Prot W. & H. Berwick: "kei sie nra ser | fale 


Hquations (Lecture) 

OmmuicAL Bocumr (as Hoyal Insiatution), at 5.80.—&8: James Walker: 

Arrhenios Memarml Lecture, 

Moe Cason erie Secret (át Royal Somety of Aria) ab 6.80.— 

B. N. Walls: Dealgn and Saga a iy din erus 
ProTOGRAFMIO 


Roran Bocrart 

Informal M. at T.—ha rp) Bull: ery ays 
Three-Oolour phy. HL Glarke: A Now Departure m 
Exposure Meters. 


IusrrrUTIOX OF AUTOMOBILE Exorxxxxs (Derby Graduabes) (at Cavendish 
Wheel Devices, 


Café, Derby), at 7.20.—O. M. 

Orriaat Boormrr (at Imperial of Boeienoe), at 7.90. 

Om ap Corova Onmass Assocutiom (Annual General Meeting) (at 
90 Russell Square, W.0.1).—H. Hepworth: Nitrocaliniose Lacquars. 


FRIDAY, May 1L 


: Free Wheel 


Collage of Beienoe) at &~—Dr. M. d. 
& Rieherdson : The npl e of Bound Waves in stor. —R. NM. 
Olay: The Focus of à Gasfilled X-ray Tube.— —Demonstration of an 
NMlectne Harmoms Analyser, by Dr. R. TT. Oos, 
MALAOOLOGIOAL Boormry oy Lowpom (a Linnean Society), ab 
Joxon IxzrrrtUTIOcN or NExonewexs, as 7.90.—A. T. Ap: Notes 


Industral 
Socrmrr or OAEWJOAL Imposter (Okemieal Engineering coring Group) (Annual 
General Meeting) (at Chemical 8 —F. Mur Some 
Ohemroal Aspects of the Fo WD. Obemioal In 
9, —Prof. Dors L. inmo : 


RIAT BRITAIN, at 
SATURDAY, May 12 
Roya Sooucrr or Manton (Dalneology and Olimatology Section) (at 
or MumorraL AXD Oovxtr Beaprmes (Bouth-Weatern 
District Meeting) (at Totnes). 
PUBLIC LECTURES. 
SATURDAY, Mar 5. 
ARTI 5 lese ir ri at 8 —Br George Newman: Lavecre’s 
Influance on Jinglah M: tne (Linacre Lecture). 
MONDAY, Mar T. 
Uxrvaxarrr Coras, s$ 5.— Dr. G. N. Coghill: Anstomy and the 
Problem of Bebayiour (Gaomeeisag Lectures on May 8 and 10.) 
TUESDAY, May & 

Txx UnmrvaxsirT, Boocranax, ab 5.90--Prof. Fichter: Hleotro- 
chemustry. (Succeeding Lectures on May 10, 11, 14, 15, 1T, and 18.) 
WEDNESDAY, Mar 9. 

Momu Baroo, Lxxpe, ab 8.30.—Prof. G. G. Turner: Oanoer of the 

Rectum. 


` 


THURSDAY, May 10. 


Ixsrrrurs oy PaTHOLOGY AXD Ruwmanocy, Br. Many’s HogrITAL, ab 5.— 
Prof X. O. Dodds: The Ovarian 
at 5.930.—Dr. J. M. Rendall :/ The Bmptre. 
. J. O. Thomson ; Problems of Ancient 


FRIDAY, War 11. 
Umivenstry Connor, as 6,90.—Sir Samuel Hoare: The Value of Aviation 
to the Brush Impre. 
CONFERENCES. 
Mar 10 awp 11 (at Bare) 
Rrovumatio Dryzisse.—Preakient: Ger George Newman. Presklenia of 


Beenons : Lora et ae of Penn; Omusaiion, Btr 
Humphry Rolleston, ; Treatment, Fur H Farquhar Burrard. 


X Mar 1 ro 15. 
OnxwicaL INDUGTEY om (organised by oes of Ohemical 
Industry in connexion with ibs Tondon Becton, Chemical Hngmocring 


Friday, May 11 (at 
8 $0.—T. EL settee fe 


Chemical kon apa 
Saterday, May 12.—Vimt to 


Rothamsted tural Experiment Btatzon, 
Monday, Mag 14 (at Instatuhion of Omil at 10 80 A.3X,—fur 
Arthur Duekham: The Fuel Industries and the Work of the Chemiosl 


Engineer —Prof G T. TT Morgan ; The Chemical Study of Low Tempere- 


ture Tar. 
e ABO. Hir Alexander er Houston: ls aree ME —J3, H. Ooste : 
The Pollution of Tidal and Non-Txdal Strearma, 
May 15 (at Instatuteon of Civil Engin 


bros) grog ed 1080 awr Alfred 
: Bmentific E cee 


d, B$ : Indusicy.—Bir Joka 
Based: The Part Meus. in the Applies&on of 
Fixed Nitrogen to 


&-Ool G. P. Polhtk: Derelopmente In the Heavy 
Industry. 
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The Technical Expert in the Civil Service. 
I* his presidential addrees, given on April 17, 

on the occasion of the annual meeting of the 
Institution of Professional Civil Servants, Bir 
Richard Redmayne dealt briefly with the work 
of the Institution, the annual report of which 
for the past year supplies an impressive review 
of the whole field of national activities. He made, 
at the same time, some interesting remarks on the 
present position of the technical expert in the 
Civil Service. 

In the annual report in tastings: the Institution, 
it is stated, has long held the view that an adequate 
solution of the problems affecting the employment 
of specialist officers in the Civil Service will only 
be arrived at as the result of an independent 
public inquiry. The reason given for this view 
is that although the increase in the numbers and 
in the importance of the work of the professional, 
scientific, and technical classes has been very 
considerable in recent years, neverthelees the 
public departments are still entirely controlled 
by ‘administrators,’ who not only constitute a 
close caste, but also have been unable satis- 
factorily to adapt themselves to the changed 
conditions which have come into existence in the 
&otivities of the public service. The chief problem 
relating to the technical expert in the Civil Service 
is easentially one of status, and it is recognised that 
ita solution is unqyestionably an undertaking of 
the first magnitude. 

Realising that, in order effectively to attain ita 
objectives, the membership of the Institution 
should be thoroughly representative of the pro- 
fessional, scientific, and technical gro in the 
several government departinents, one of the chief 
aims of its council has been, almost from the earliest 
days of the inception of the Institution, to persuade 
the numerous associations which have come into 
existence in government departments for the, 
protection of the interests of the specialist officers 
sinoe the termination of the War, to link up with 
the main body of their colleagues organised in the 
Institution. Sir Richard Redmayne was able to 
announce that the policy of the council in this 
matter had in recent years met with marked 


-success ; he further indicated that the membership 


of the Institution, which at the end of 1925 
numbered 3000, would within a few months 
exceed 8000. 

The technical expert must, Sir Richard urged, 
be recognised as indispensable for the carrying on 
of the complex task of government in the modern 
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State, and be afforded full and free opportunity 
for rising to the highest offices the publio service 
could offer. He emphasised the fact that the 
position of the technical expert in the Civil Service 
is at the present time far from being a satisfactory 
one. The subordination of the technical experts 
now threatened in the Scottish Boards by the 
Reorganisation of Offices (Scotland) Bill affords 
an example of the need for a proper reconsideration 
of the functions and status of the technical expert 
in relation to the administration. 

The objectives of the Institution of Professional 
Civil Servants have, needles to say, a wider 
importance than that of merely serving the purely 


personal interests of its members; they aim, in | 


fact, also at the attainment of true economy and 
increased efficiency in the public service. It is 
common knowledge that the present organisation 
of government departments and their procedure 
promote neither of these two very desirable ends ; 
indeed, in some respects, they militate against the 
attainment of them. What is wanted to-day is 
the complete modernisation of government depart- 
mente with the view of bringing about such 
changes that the affairs of the publio service may 
be conducted on the model of a well-managed 
business. E 
The olaim for an improvement in the status of 
the technical expert is really intimately bound up 
with the subject of a root and branch reorganisation 
of the government departments, for the issue raised 
thereby ultimately resolves itself into a question 
of making a better use than is the case at present 
of the knowledge and abilities of the specialist 
officers in the employment of the State. This 
can alone result by introducing radical changes in 
the present hierarchical system of the Civil Service 
and in the methods now adopted in dealing with 
scientific and technical work in government 
departments. The method in vogue at present, 
whereby scientific and professional matters are 
discussed in writing; sometimes at inordinate 
length, between non-technical and technical affioers, 
in practice too often creates a situation in which 
technical officers are called upon to afford in- 
struction in some branch or another of technology 
to non-technical officers by a process somewhat 
akin to that of the much-advertised ‘correspondence 
course.’ On the face of it, such a method of 
conducting business cannot, and in fact does not, 
conduce to the attainment of either economy or 
efficiency; apart from the delays caused in 
arriving at a decision on the matters under dis- 
cussion, owing to the time consumed in carrying 
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on the correspondence, it will be evident that a 
larger number of non-technical and also technical 
officers must be employed by the State under these 
conditions than would be the case if a rational 
organisation existed im government departments. 
The spheres of responsibility of the administrative 
and technical branches should be ao olearly laid 
down as to ensure in practice that the chief technical 
officer of a department should personally be solely 
responsible for the soundness of all technical 
projects and schemes prepared in his branch and 
submitted by him for the approval of the minister, 
as well as for the correctness of the advice on 
technical matters tendered by him. 

The necessity for the modernisation of the 
organisation and the procedure of . government 
departments is not a matter which rests on the 
views of those alone who are advocating the cause 
of the professional and technical groups in the 
public service. It is alao made strikingly apparent 
in the reports issued during the past twenty 
years by numerous parliamentary and other 
official committees which have been called upon 
to investigate certain matters connected with some 
of the governmental activities, and, further, by 
the publio speeches of ex-ministers delivered in 
recent years. These reports and speeches have 
made the public familiar with some of the un- 
satisfactory features connected with governmental 
enterprises of a technical nature; and, in par- 
ticular cases, a need for a complete reorganisation 
of them has been stated in express terms. 

‘Phe immediate question, then, is how to find an 
expeditious means for remedying & situation which 
unquestionably is prejudicial to the public interest. 
The members of the specialist groups in the Civil 
Service have very properly decided to act strictly 
on constitutional lines; this does not, of course, 
mean that they intend to fall into that state of 
pathetic contentment which is so disturbing to the 
mind of the ardent reformer. On.the contrary, 
the majority constituting these groups have already 
organised themselves into regularly oonstituted 
associations and are gradually bringing about 
improvements in their separate organisations, and 
eventually, no doubt, the whole of the specialist 
officers in the Civil Service will be effectively 
grganised, and ranged also under the banner of & 
central service institution. However, in view of 
the fact that government departments are oon- 
trolled on traditional lines by a ruling caste whose 
inertia is proverbial, it seems improbable that the 
steps necessary for the modernisation of the public 
services and for securing a status for thé scientific 
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and technical experts in the employment in the 
State compatible with the real needs of the 
situation will be set on-foot by a movement for 
reform inaugurated within the publio servioe. 

The Institution of Professional Civil Servante 
has, it is true, played a considerable part in 
securing benefits on. behalf of the professional and 
technical groupe, owing to the large share it has 
taken in the work of the National Whitley Council ; 
and it certainly has no intention of relaxing ita 
efforts in this direction. However, the procedure 
of referring mattera to the Industrial Court is 
oumbersome and dilatory. Moreover, the functions 
of the Industrial Court are strictly limited ; it is 
not empowered to deal with the question of the 
. modernisation of government departments, which 
is fundamental if the publio-servioes are to be 
placed on a sound footing. Indeed, even as 
regards matters now falling within the powers of 
the Industrial Court, the Institution of Pro- 
fesional Civil Servants is so far from satisfied 


with the existing arrangements that it has set up: 


& special committee with the view of seouring 
improvements of the arbitration. and Whitley 
machinery. Further, it is certainly not in the 
interest of the State that improvements in the 
status of an important body of its officers should 
be won piecemeal and by alow degrees. A reform 
obtained in such a manner must in the long run 
prove costly to the nation. : 

The measures which have been taken by the 
specialist officers for bringing about the reforms 
BO necessary in the organisation of government 
departmenta, and in their methods of conduoting 
business, deserve the full support of the publio; 
it seems to be a matter in which the leading 
professional and technical institutions can well 
take an initial step. These institutions now show 
& considerable interest in questions affecting the 
oocupations covered by their members, and some 
of them have already intervened on behalf of the 
professional group in the Civil Servioe by-making 
suitable representations to the Prime Minister on 
matters dealt with in the Report of the Anderson 
Committee (Report of Committee on Pay, eto.,.of 
State Servants; 1023. H.M.S.0. 6d. net) The 
prestige which these institutions enjoy, not only 
among professional men, but also in the eyes of the 
public generally, renders them very suitable bodies 
for taking up the cause of the specialist officers 
in the publio service ; moreover, in doing 80, they 
would be performing a task of immense benefit to 
the nation. The first step would seem to be the 
preparation by them jointly of & memorandum 
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dealing with the whole subject of the status of the 
professional and technical officers; having taken 
this step, they could appropriately prees for the 
appointment of a Royal Commission to inquire , 
into the subject and to recommend remedial 
measures. 








The Artificial Silk Industry. 

(1) The Manufacture of Artificial Suk: with 
Special Reference to the Viscose Process. By E. 
Wheeler. (Monographs on Applied Chemistry, 
Vol 1.) Pp. xv+150+27 plates. (London: 
Chapman and Hall, Ltd., 1928.) 125. 0d. net. 

(2) The Rayon Industry. By Mots H. Avram. 
Pp. xxi +622. (New York: D. Van Nostrand 
Co.; London, Bombay and Sydney: Constable 
and Co., Ltd., 1927.) 42s. net. 

(3) Acetate Silk and its Dyes. By Chas. E. Mullin. 
Pp. 473. (London: Constable and Co., Ltd., 
1928.) 265. net. 

RTIFICIAL silk, despite ite namp, has not 
assumed the place of the product of the 

Bilkworm in the textile industries, for the visible 

output of natural silk is increasing, although much 

lees rapidly than that of artificial silk, which now 
exceeds it in annual amount. It appears, there- 
fore, that the new fibre has found a place of its 
own, unless in so far as it may have dispossessed 
the other natural fibres, and ita designation by 
some other name would have conveniences; but 
the word ‘rayon,’ invented and adopted in the 

United States, has not found favour in Great 

Britain, though the Drapers’ Chamber of Trade 

recently decided to recommend the adoption of the 

word instead of the misleading term ‘art silk.’ 

Such a replacement of the*natural fibrs by arti- 

ficial silk cannot yet have gone very far, aa the 

amount produced during 1928 is not expeoted to 
exceed two per cent. of the total amount produced 
of all the natural fibres. 

The rate of increase in the produotion of the 
new material exemplified by the 99,500 metrio 
tons produced in 1926 being twice the amount 
produced in 1923, continues, however, to be high ; 
and the future possibilities of the new industry 
must appear to be great when it is considered that, 
apart from the more purely scientific researches 
which may have a bearing on the industry, system- 
atic technical investigations are in progress with 
the objdot of producing a fibre more suitable for 
use in clothing; the employment of other deriva- 
tives of cellulose than those now used may become 
practicable, or éven the manufacture of artificial 
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fibres from other than a cellulose base. Meanwhile, 
the processes that hold the field are the viscose, 
the cuprammonium, and the nitro-cellulose pro- 
cesses, which yield fibres composed of regenerated 
cellulose, and the acetate process which yields 
fibres composed of acetyl cellulose. 

(1) The object of Mr. Wheeler’s monograph is 
“ to present a description of the essential chemical 
and engineering details ” of these processes “ and 
of the properties and uses of artificial silk,” with 
special reference to the viscose process, which is 
used for'the production of about 90 per cent. of 
the world’s output. As sources of cellulose, only 
cotton waste or linters and wood come into con- 
sideration at present; bleached sulphite wood 
pulp with a specified content of a-cellulose, pre- 
pared from spruce, fir, or hemlock, is commonly 
used for the manufacture of viscose, but the 
dearer cotton has the advantage of yielding a 
stronger artificial fibre; for the other processes 
cotton is generally employed, although wood pulp 
has been found to be suitable for the cuprammonium 
and acetate processes. 

The viscose process depends upon the coagula- 
tion of an alkaline solution of cellulose xanthate 
by causing it to emerge from fine jets into a solution 
containing acids and salts, the composite thread 
formed from numerous filaments being afterwards 
desulphurised and otherwise prepared; the 
xanthate is made by the interaction of carbon 
disulphide and cellulose which has been impreg- 
nated with sodium hydroxide. Each of the 
numerous stages of the manufacture is carefully 
controlled ; but the sucoees of the viscose process 
is due in great measure to the ingenious mechanical 
arrangements, especially those employed for the 
spinning or conversion of the viscose into filaments. 
Mr. Wheeler accordingly, in his very clear and con- 
cise account of the normal process as carried out 
to-day in many factories, devotes considerable 
attention to the details of these arraggementa ; the 
text, supplemented by flow sheets, is freely illus- 
trated by plates and diagrams, and reference is made 
to the patents and technical literature for further 
details and descriptions of alternative methods. 

- The other processes at present operated industri- 
ally are described equally skilfully, but more shortly. 
Of these the cuprammonium process, in which cellu- 
loge dissolved in an ammoniaoal solution of copper 
hydroxide is regenerated in the form of filaments 
by passage into acid or alkaline solutions,'is show- 
ing renewed vitality, although the proportion of 
artificial silk produced in this way is small; the 
nitro-celluloee prooees, which is the oldest, is on 
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the wane; and the acetate process, which is re- 
ferred to further below, is becoming increasingly 
important. Reference is also made to other 
methods proposed for the manufacture of artificial 
fibres, of which that depending on the production 
of cellulose ethers, now being developed on a large 
scale, is the most promising. The properties of 
artificial silk, both general and in relation to dyeing, 
its uses, besides other topics, are adequately dis- 
cussed relatively to the scale of the book, which is & 
well-arranged and well-written outline of thesubjecta. 

(2) The financial aspects of the industry are 
prominent in “The Rayon Industry," which 
appears to be intended mainly to inform the 
“ groups of financial intereste " who may be pro- 
posing to undertake the manufacture of artificial 
silk in the United States, although there is & list 
of the other numerous classes of readers for whom 
the book is designed. About one-quarter of 
the book of 600 pages is devoted to the history, 
finance, and economics of the industry, which are 
described with enthusiasm, tempered with warn- 
ings against unconsidered enterprises ; forty pages 
are given to the natural textile fibres; thirty to 
the purification of water; fifty to yarn tables, and 
tebles of weights and measures and such like; but 
only fifteen to dyemg. Useful features are the 
lists of patents and the bibliography of textiles 
generally, which together ocoupy about eighty 
pages. The actual processes of manufacture of 
artificial silk, deacribed in a manner easily followed, 
occupy about one-quarter of the book ; suggestions 
are made as to the plant required by an intending 
producer, Although the viscose process naturally 
occupies the chief place, the nitro-cellulose and 
cuprammonium processes are also desoribed in 
some detail, but the discussion of the acetate 
process is somewhat meagre. 

(3) Even in Mr. Mullin’s conscientious and ex- 
haustive work on “ Acetate Silk and ite Dyee," 
few details are given of the manufacture of this 
type of artificial silk, as “ very little outaide of the 
patent literature has been published.” The pre- 
paration of cellulose acetate, and its properties, 
are, indeed, discussed at some length, but the book 
is essentially one on dyeing. As an ester of cellu- 
lose, acetate-silk is distinguished from the artificial 
gilks composed of regenerated cellulose by special 
characteristics which at first hindered its dyeing. 
This book records the history of the development of 
suitable processes and describes the methods now 
employed, with copious citations of authorities. 
It will be of value to the dyer as a text-book and 
work of reference. 
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i Modern Spectroscopy. 

Handbuch der Experimenialphysik. Herausgegeben 
von W. Wien und F. Harms. Band 21: An- 
regung der Spektren, spektroskopische Apparate, 
von Georg Joos und Ernst v. Angerer; Stark- 
effekt, von Johannes Stark. Pp. xii +562. (Leip- 
zig: Akademische’ Verlagagesellachaft m.b.H., 
1927.) 49 gold marks. 

A those engaged in research in physical optics, 

and spectroecopiste in particular, must feel 
deeply indebted for the publication of this volume. 

Although some of ita contents were available al- 

ready in other publications (such as Kayser’s 

“Handbuch” and Baly's “ Spectroscopy’), it 

was often only in a much more diffuse form, and 

the more important part has only been published 
hitherto in & vast number of papers in the different 
journals. 

Notwithstanding that the title of the work is 
experimental physics, there is an admirable account 
of the theory of the origin of spectra by Georg Joos, 
which even contains & brief summary of and many 
allusions to the resulta of the new wave mechanics. 
For the most part, however, this account deals with 
the theory of spectra in terms of the Rutherford— 
Bohr atom model and the old quantum mechanics 
modified to account for the complex spectra. There 
is, for example, a good, though rather too condensed, 
account of the ‘doublet problem,’ the first great 
difficulty of the older theory, and the development 
of the situation is carried on to include atoms with 
several electrons and the solution by the assignment 
of an intrinsio moment to each oleotron of one-half 
of a unit of A/2z. 

This section of the book forms an admirable 
introduction to such a book as Hund's “ Linien- 
spektren.”’ 

The excitation of spectra is fully disoussed, in- 
cluding the methods of electron impact (and the 
determination of ionising and resonance potentials), 
absorption spectra, subordinate series absorption, 
resonance and fluorescence, and finally collisions 
of the second kind, and brief mention is made 
of sensitised fluorescence and photo-chemical re- 
actions. The only similar account in English 
known to the reviewer is Foote and Mohler's 
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chromatic absorption and emission is impossible 
since it involves zero probability for the recapture 
or radiation by atoms. 

There follows a very useful account of the differ- 
ent sources of light available for spectroscopic 
experiments. 

The second part of the book, by E. von Angerer, 
is an account of the apparatus and methods of 
spectroscopy. In the discussion of prism. spectro- 
graphs the great practical importance of a straight 
line focal curve for the camera objective is rightly 
emphasised, and a most useful account of several 
actual systems given. The treatment of grating 
spectrographs is equally comprehensive, and in- 
oludes good practical instructions for cleaning 
gratings. We should like to have seen mention 
made of Newall’s method of the ‘ diffractional 
index ’ for setting the alita of spectrosoopes (Mon. 
Not. R.A.S., 65, 610; 1004); its value lying in the 
possibility of exactly reproducing of a setting. We 
welcome the account of the illumination in spectro- 
graphs and would have liked more on this topic. 
The problem of the use of a spectroscope in oon- 
junction with an astronomical telescope is not 
discussed. 

There follows a chapter in which are collected 
together acoounts of the various interference 
spectroscopes, and their combinations with other 
instruments, and also of crossed interferometers. 

The account of the determination of wave- 
lengths includes a valuable summary of the work 
on primary standards, but the actual method of 
finding wave-lengths by means of a standard com- 
parison spectrum (of iron, say) is not explicit, in so 
far as the method of choosing standard lines for 
the calibration curve and a curvp of wave- 
lengths from Burns’s table (in Lick Observatory 
Bulletin No. 247) and Bt. John’s report to the I.A.U. 
(1923) is not given. 

The. chapter on photometry, and in partioular 
photographic photometry, is opportune, and well 
up-to-date. The time has come when all tables of 
wave-lengths should also contain accurate measure- 
ments of intensity. It is astonishing how well some 
observers have been able to convert themselves 
into photometers, but the old system of eye esti- 
mates of intensity demanded & very considerable 


“ Origin of Spectra," and this is by now necessarily. knowledge from the user of it, if he were not also 


incomplete and omits much of the recent important 
work. 

In the discussion of the widths of spectral lines 
we think that, though this is essentially a book for 
specialists, for the benefit of students perhaps, the 
point might have been made that strictly mono- 
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, Andersog's method (Astro. Jour., 59, 76; 1924) of 


obtaining an intensity scale is very much better, 

and we would have liked to have seen its use urged 

in this book, as being very little more trouble than 

crude eye estimates, but of course whenever the 
Tl 


742 


extra labour can be afforded (and we grant that it 
is considerable), a scale independent of wave-length 
is desirable. 

The third part of the book is an account of 
the theory and experimental investigation of the 
Stark effect by the one most qualified to give it, 
namely, J. Stark himself, and the reviewer can 
only remark that comment on it by him is super- 
fluous. 

The book abounds throughout with eliro 
to the literature of the subject, which are very 
complete and are brought so well up-to-date that 
the only supplement needed should be recent 
numbers of Science Abstracts. The printing and 
illustrations are all that could be ii i 





Academic Mycology. 


The Structure and Development of the Fungi. By 
Dame H. C. I. Gwynne-Vaughan and B. Barnes. 
Pp. xvi+384. (Cambridge: At the University 
Press, 1927.) 15s. net. 

HE increasing recognition a the significance 

of the fungi in agriculture and industry 
makes the publication of & treatise on this group 
of plants an event of notable importance. This 
is the more manifest when it is realised that, since 
the translation of De Bary’s great work on the 
fungi in 1886, there has appeared no book in 

English which covers the subject as does the 

present volume, or which has been suitable as a 

mycological text-book for advanced studenta of 

botany. Further, during this period only one 
book—Gaumann’s “ Vergleichende Morphologie der 

Pilze," pyblished in 1926—has appeared on the 

continent of Europe. The present volume by 

Prof. Gwynne-Vaughan and Mr. Barnes partially 

occupies, therefore, a niche which hag been empty 

for some oonaiderable time. 

* The authors have kept strictly «o their title, 
which is “ The Structure and Development of the 
Fungi,” and have not attempted to consider wider 
issues such as the physiology, ecology, and general 
biological relationships of the group. This is, 
perhaps, a little unfortunate, for readers will gain 
little conception of the part played by these 
‘organisms in Nature, of their vast importance 
as disease-causing agente in agriculture, forestry, 
eto., or of the dependence of many great indus- 
tries upon fermentative processes brought about 
by them. 

The book is thus in no sense a general treatise 
on the fungi, but it is a well-written and readable 
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account of their reproductive structures and pro- 
ceases. Accepted as such it is a notable success 
and is assured of a cordial welcome. 

Beginning with the more primitive forms in each 
of the three great olasses of fungi, and working 
through to the more advanced types, the authors 
present a clear picture of the present state of our 
knowledge. The systematio arrangement they 
have adopted is more simple than that of many 
continental mycologista, but with the increasing 
recognition of the entirely artificial basis of much, 
at least, of our fungal systematics and phylogenetic 
schematisation, simple diagrammatic arrangements 
have at present almost everything in their favour. 
The book contains a useful chapter on mycological 
technique and a bibliography that will be found 
of value by studenta desirous of consulting original 
sources. Two hundred and eighty-five illustrations, 
many of them original, add greatly to the value 
of the book, which is excellently produced and 
commendably free from misprints and errors. A 
certain amount of loose wording here and there 
which might give rise to ambiguity can easily be 
amended in the several editions into which the 


volume is aure to run. W. B. B. 
Our Bookshelf. 
Kleciro-Farming : or the A iom of Kleciriesty 


to Agriculture. By R. lase Matthews. Pp. 
xvii +357. (London: Ernest Benn, Ltd., 1928.) 
258. net. 


Tau introduction of mechanical power to the farm- 
ing industry has proceeded more slowly than in 
pn de industries. Apart from the natural con- 
servatism of the agriculturist, the main reason for 
this is the diffuse and spasmodic power require- 
ments on the farm. In other industries, the pro- 
cesses are localised in a factory and are not subject 
to the constant change of plans that the weather 
conditions impose on the farmer. Nevertheless, 
steam power for cultivations, and the internal 
combustion engine for cultivations, ha , and 
general work in the farm buildings, have all found 
a place in agrioulture and the use of power is now 
rapidly extending. 
he latest claimant is electric power, and the 
author of this book, who is a rellenos pioneer 
in the subject, has produced a thoroughly up-to- 
date review of the position. The characteristic of 
electric power that most commends it to agriculture 
48 the extreme simplicity of the motor as compared 
with other prime movers. For all work that can 
be done by fixed or porteble engines the eleotrio 
motor will no doubt seriously rival all other forms 
of power, immediately an adequate supply of eleo- 
tricity becomes available in rural areas. e weak 
int is ite use for work on the land, which absorbs 
by far the greater proportion of the total power 
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used in agriculture. Flexible cables must be pro- 
vided between the moving machine and the fred 





for movement about the farm. 
Dhan systems are in use on the Continent for 

ucing to & minimum the-inevitable inconveni- 
ence of the flexible cables, the British farmer 
will need much persuasion before he adopte the 


system. 

Electric stimulation of plant growth is discussed 
more aeon UA the present ition of 
scientific investigation in this intricate sab ics really 
warrants, and the same is true, altho to a leeser 
degree, of the chapters dealing with light treatment 
of planta and animals. A account is given of 
the undoubted improvement that electricity could 
provide in the amenities of the farm homesteads 
and tho rural areas generally. 

Although the object of the book is to pave the 
way for electro-farming, perhaps ita chief immediate 
value is that it direots attention to the numerous 
ways in which the forms of power at present 
available could be applied with advantage on the 
farm. 


The Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland : a Record 
of the Work done in Science, Literature, and Art 

uring the Session 1926-27 by numerous Sociaties 
and Government Institutions. Compiled from 

Official Sources. Forty -fourth Annual Issue. 

Pp. vii+416. (London: Charles Griffin and 

Co., Ltd., 1928.) 18s. net. 


Ir is with much pleasure that we weloome once 
more this useful annual; the publishers deserve 
our sincere thanks for the labour and e 

they devote to it. Moreover, they realise that & 
reference book must be distinctively and cele 
bound ; lightly bound reference volumes, which all 
to pieces after & few weeks of use, are most 
irritating. 

An important part of the volume is the note on 
the title- “Compiled from Official Sources.” 
It shows t the information vided can be 
depended upon, and our thanks should also go to 
the officials of societies, many of them busy men 
serving in an hono capacity, who take the 
time and trouble to eit a ble. As regards 
the contents of-the book, it is sufficient to say that 
the various societies are classified acoording to 
subject, and under each one is given ita address, 
officers, meetings, publications, and so on. Local 
peepee and medical societies are dealt with 

riefly at the ends of the appropriate groupe. 
Particularly valuable are the reports from the 
Government institutions. There is a good index. 

The of providing useful information. ig 
that it Invites ions for improvements. We 
still lament the omission of most of the industrial 
research associations, an omission that is doub 
strange in view of the inoreased attention that is 
given to research in the industries themselves and 
among the publio. We also think that the Viking 
Society the Spelwological Society would be 
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more appropriately grouped under archmology than 

under tise. and that the Sociological Society 

and the Eugenics Society would come better under 
biology, which includes anthropology, than under 
psychology. 

The Circle and the Cross : a Study in Continuity. 
By A. Hadrian Allcroft. In 2 volumes. Vol. 1: 
The Oircle. Pp. x+370+4 plates. (London: 
Macmillan and Co., Ltd., 1927.) 12s. 6d. net. 


Mr. ALLOROFT’Ss interesting book ia devoted to the 
thesis that the sacred bol, the circle, 
surviving from prehistoric into Christian times, can 
be detected not only in occasional circular church- 
ards, but algo in the modern word church iteelf. 
inning with the round barrow as the first 
expreasion of the sacred circle, Mr. Alloroft traces 
the evolution of the holy sepulchral ring, and main- 
tains that this soquired additional importance 
from ite frequent use as a moot. It is as moots, 
indeed, that he would explain the stone circles of 
Great Britain, and he couples with this interpre- 
tation the assurance that they are in reality of 
much later date than is commonly supposed ; 
in fact, he seems to think most of them were 
built so late as the fourth century B.O., if not later 
still i 





On this point the verdict will assuredly be that 
Mr. ‘Alloroft's « case is not proven, but his survey 
of the stone circles and earthen ‘ amphitheatres ' 
in Great Britain is none the leas an important and 
thoro i of work. Moreover, he cannot be 
aco of too narrow an outlook, for he has chap- 
tera on the Achwan and Latin moots, and on the 
Danish ting ; and he gives, furthermore, an interest- 
ing account of the Nordio peoples, about whom he 
holds views that are often in opposition to orthodox 
theory. 

Especially interesting are Mr. Alloroft's remarks 
on the difficult subject of the Piote; but it should 
be observed that as a guide to the course of the 
Celtic invasions of theee islands, his book must be 
read with considerable caution. However, he may 
reasonably claim the indülgenoe due” to those 
engaged in pioneer work—for such is the nature of 
his book—and this is no leas than his due. Indeed, 
it would be churlish to deny that he has given us a 
learned and entertaining work. 


Lehrbuch der Geophysik. Herausgegeben von Prof? 


Dr. B. Guten . Lieferung 4. . 6090-798. 
(Berlin : Cobrfdor Borntraeger, 1927.) 11-40 
gold marks. 


Pant 4 of Gu s “ Lehrbuch " deals mainly 
with atmospheric phenomena. A section on the 
structure OF the E ae by Prof. x Weick- 
mann, gives a very thoro account o: oe 
theoria ol its composition, the distribution o 
temperature and density with height, and the 
propagation of sound. Atmospherio optios is 
then treated in considerable detail by f. F. 
Linke and Prof. A. Wegener (who was not included 
in the list of collaborators as originally announced). 
Atmospheric electricity is discussed by Prof. H. 
Benndorf. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. nde 
can he undertake to return, nor to with 


Two Kinds of Martensite. 

MAxTANBITE is & structure characteristic of quenched 
steels and consista of an aggregate of v minute 
. needle-shaped crystals. It is & solid solution of 

‘oarbor in a-iron and ia very hard. During tempering 

at a peana in i temperature, the pre- 
cipitation of carbon from the solid solution in 
ee ee a eee 
at about 170° and 270°, as shown m Fig. 1 by the 
two stepped changes in the electric reaistance— 
temperature curve, or by similar abnormality in the 
magnetisation—tem ture curve, etc. Since the 
praed or decomposition of martensite 

lace in two steps, it is necessary to distingui 
two kinds of martensite, a and B, the former bei 
lee stable, and hence more attacked by acid, 
than the latter. By X-ray ia, Westgren and 
others have found that the martensite has a body- 
centred cubic lattice, carbon atoms being present 
within the interspace of the lattice. - 

Recently it has been found that beside the body- 
centred cubic martensite, a body-centred tetragonal 
martensite with an axial ratio c/a = 1:08 ~ 1-06 is con- 
tained in Sareea steels. We have found by X-ray 
analysi t the former martensite, which is more 
stable than the latter and is to be identifléd with 
B martensite, is found in the inner portion of & 
quenched d ieee while the latter martensite, 
which is to be identifled with a martensite, is alwe 
found in the surface layer of the specimen. e 


e 
ELECTRIC RESISTANCE 


e O 100 200 300 400 800C 
: Fia. 1.—Resstanos—temperetare curve, 


existence of the two kinds of martensite being thus 


far confirmed, the mechanism of their formation may 
be considered. ` 

Since a face-centred cubic lattice may be oqnsidered 
a body-centred tetragonal one with an axial ratio 
oja = 4/3 and also a body-cantred cubic lattioe as a body- 
centred tetragonal lattice with an axial ratio c/a=1, 
the transformation from austenite to martensite 
takes place very probably in the order : 


Tetragonal lattice (c/a -4/2) ? 
—> tetragonal lattice os 1-06) 
i —> tetragonal lattice (c/a = 1), 
or austenite —- a martensite —- 8 martensite. 
Thus the mechanism of the formation of these 
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martensites from austenite is very simple; the 
tetragonal lattice (c/a —4/2) is first to be compressed 
uniformly in the direction of the c-axis and at the 
same time uniformly expanded in the dicular 
direction. a martensite is obtained when the axial 
ratio of the tetragonal from VŽ to 1:08, and 
B8 martensite when the ratio changes farther to 1. 

In the outer layer of a quenched steel, where the 
cooling is very rapid, the change, austenite —»- 
a martensite, is partially arrested, and the second 





~ 


MAGNETISATION 


o 
o 100 200 300 400 BOOC 
Fia. 2.—Magnetiaa Gon-temperature ourve. 


change, a martensite —- 8 martensite, is completely 
hindered, so that the outer layer must oontam 
a martensite mixed with a small quantity of retained 
austenite; while in the inner portion, where the 


cooling is less rapid, the first and the second change 
will place ost completely, so that the inner 
rtion must contain almost B martensite. 


pure 
ese conclusions agreo satiafactorily with the results 
of our experiments. . 
As regards the perties of a and 8 martensites, 
the following may be said with certainty : 
Specific volume (V): 
Va < Vou mart, < Vg wert. 
Magnetisability (1I): 
Ll e mart < T B met 
Specific electric resistance (R) : 
R amari < E p mart. < Raw 
Hardness (H): 
i HQ <H a mans. < H B ort 


The following remark regarding the stepped change 
in Fig. 1 is important. According to our view, 
the step at about 170° is not due to the pre- 
cipitation or the decom tion of the martensite, 
as it 1s usually believed to be, but to the transformation 
of a martensite to B martensite. Of course it is to 
be assumed that the decomposition of B martensite 
begins to take place far below 100°, ita ratio being 
at first very small and rapidly increasing with the 
rise of temperature. In other words, the first step 
in Fig. 1 18 not an abrupt in the rate of 
decomposition of the martensite, but is due to the 
transformation of a martensite to B martensite, the 
«ate of decomposition being assumed to increase 
steadily. The abrupt ango in erent hysi 

TO ies in the vicinity O ° agrees in i ion 
Bui has is to be expected from the inequality 
relationships given above. 

Korarð Honpa. 


BINETTI Saerro. 
y nee tm the communication to Werkelofftagung, Nov. 31, 1927 
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Directional Wireless and Marine Navigation : amounted to 21°. Even in these ci how- 
the Rotating-Loop Beacon. ever, a moderately accurate could be obtained 


In a ious contribution to NATURE (vol. 120, 
. 714, . 26, 1927) under the title ‘ 
relie ay an Ald to avigation,” a survey was given 


2 the present position of the application of wireless 
methods to the navigation of ships and air- 
owards the end of that article brief mention 
Mies a uds of the roteting-loop method of directional 
"transmission, with the intimation that the application 
of the method to marine navi don was than ander 

investigation. As these enta have now van 
ee ee to state that the method 
prove of great importance in the future application 
of ee wireless to marine wor it is oon- 
sidered to be desirable to complete the ve survey 
by summarising briefly the main conclusions arrived at. 
The rotating beacon system of directional trans- 
miseion has been developed to & high degree in Great 
Britain by the Royal Air Foros, a rne a 
method at navies aircraft without neceasity 
ut earning addito and elaborate apparatus in the 
machine iteelf. The transmitter employs a vertical 
frame coil which rotates at a umform speed about 
& vertical axis, and which is supplied with radio- 
frequency oscillations from a suitable valve. The 
radiation in any direction varies as the cosine of the 
angle between the direction and the plane of the coil, 
thus the signal intensity at a fixed receiving point 
varies from a maximum when the plane of the ooil is 
in the direction of the receiver to a minimum or zero 
when the coil is ioular to this direction. 
are obtained on this transmitter by Ped 

the time &t which the minimum occurs after 
the transmission of a characteristic signal, which is 
sent when the plane of the coil is perpendicular to 
the geographical meridian. From a knowledge of the 
time of rotation of the ooil, usually sixty seconds, the 
bearing of the reoeiver from the tranamitter can be 
calculated. The bearing so obtained can be checked 
for 180° rotation of the coil, that is, at half- 
minute mtervals. Since the accuracy of observation 
is directly dependent upon the open nt rotation it is 
necessary that this ] be main very uniform. 
A combination of & fork and phonic motor has 
been found to provide a simple and efficient means of 
speed oontrol an &ocuracy superior to that 
required in the practical use of the beacon. Since the 
timing is but an intermediate pon in obtaining & 
bearing, it ts possible for the o to use a stop- 
watch or chronograph provided with a dial marked 
Se Oe T TE ee 
pointe of the compass. Musis Buch & watch on 


the North signal and a the position of the 
index hand at the oocurrenoe of the minimum, 
the bearing oen be read ight off the dial. 


Using such a 


bearings 

tional methods, and in about 70 oent. of the cases 
the agreement was within 2°. ent experi- 
mente it was shown that for ships at anchor at dis- 
tances of 90 to 100 miles, the wirelees 
observed in the day-time agreed to within 4° with 
bearmgs calculated from the ships’ positions. At dis- 
tances exceeding 60 miles, however, wireless 
from the deg m ee were found to be subject to 
night effects to thoee experienced in wireless 
direction-findmg. The errors resulting from these 
effects were not found to be serious until the 

of transmission exceeded miles over sea, 
beyond which the errors of individual bearings 
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by taking the average of a series of consecutive read- 
ings over & period of ten to fifteen minutes. The 
munimum &t which night errors were enooun- 
tered was considerably reduced when the transmission 
was entirely or partly over land. 


It will evident from these resulte that the 
rotating beecon gives comparable in accuracy 
with those obtainable with an o direction- 


finder. This conclusion has been verified in the course 
of the investigation by some special i ta in 
which & direct comparison was made the 

observed on the rotating beacon and those 
obtainable with a direotion-finder used on board the 
ship in the ordi manner. -When used in fixed 
positions on land, 
what 


im the case is somewhat different. 

bearing’ is taken relative to the ship’s bead, and its 

accuracy d upon the steadiness of the ship and 

also e with which the gi e 

the ship's head is given by the com 

any desired instant. The bearing o 

rotating beacon is entirely free from this stehen 
is praetically the same whether the 

ship is is at sea (in motion or at anchor) or in dock. 

Furthermore, no correction or compensation is neces- 

ig nea to the tal error associated 

The limitation of 

range p Sociis duo to night effect has 

been shown, both inei aee and experimentally, 
to affect both systems to the same degree. 

From a scientifico o pom of view, it thus appears that 
while there is h to choose in direction-findmg 
between the kee -loop transmitter and the 
rotating-loop receiver, the former may have a slight 
advantage for eae purposes. It must remain 
for the mariner himself to become familiar with the 
operation and performance of each system and deter- 
mine the sphere of their application as scientific aids 
to modern navigation. R. L. Surru-Rosas. 

National Physical Laboratory, 

Teddington, April 12. 





Devices for Increasing Accuracy in Weighing. 

Waan high precision in weighing is essential, a 
considerable improvement is effected by constructing 
a rider which is supported on s point instead of resting 
on the beam by contact at two or more places aa in 
the ordinary pattern. In order that the graduated 
beam scale may such a rider, the former muss 
pe of reasonable thik vied: 

This method of eei ng idee me a 
certainty regarding the on Oo e beam at 
the weight of the rider is applied. With certain pre- 
cautions & a ee 
made, and slight readjustmenta o er to give 
an exact balance, if required, can be carried out much 
more easily than with the standard rider. 

Whilst it is true that few chemical balances as 

used will enable weight determinations to 

be mind to &d modureoy AANE dhan OF man, the 
sensitiveness of the balance is in many cases 
such that it will allow of this if oertein precautions 
are taken. The inconsistency that is noticeable when 
working to the limit of sensitiveness is due to the 
lateral ahift of the whole beam to left or right each 
time the beam ia released from ita flxed supporte. 
This of course gives a perceptible shift in the zero 
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when o i swings on the fixed scale at the base 
a en ale 


If smali differens in weight (of the order of a few 
milligrams) are being observed, where it is possible 
- to obtain equilibrium by altering the position of the 
rider withow raising the beg knife edge, this error 
does not arise, & method of reading the exact 
ition of the rider is at once of value. Where, 
owever, it ia necessary to raise the beam, accuracy 
can be obtained by making several observations of 
the zero of between each of which the beam 
Heind. fo doweredngain, nd the meen of the rao 
positions taken. . In this case a knowledge of the 
sensitivenesas of the balance is of course essential for 

caloulating the required difference in weight. 
phe ster i duseHap pan be onini antad Ry nning 
two pieces of clean nickel-chromium wire, one o 
which ia bent as in Fig. la. One end of the other 
Piece is wound round the horizontal part of the first, 
ing at the centre and leaving 


8 downward projection 

which acta as the poini support of 

the rider. After a few turns, the 

wire is bent round to form a loop 
a b 


which is finished oft by winding 
the free end towards the centre 
of the horizontal portion. Adjust- 
ment of the weight is made by suting from the legs. 
The finished rider appears as in Fig. 1b. 

To avoid parallax in reading the exact position of 
the rider, a paper scale of the same dimensions as 
that of the rider scale can be pasted on to the glass 
front or back of the balance case, so that the eye 
reading the position of the rider may be placed at 
ight angles to the beam at the point where the 
rider is situated: : 

Similarly, a suitable paper scale attached lower 
down, to the front glass of the balance case, enables 


Fra. 1. 


acqurate readings of the swings to be made even” 


though the beam pointer be some distance m front 
of the scale at the of the pillar. 

Another device which has found useful is a 
glass tube inserted through the side of the balance 
case and resting on the base. The tube is turned 
undeméeth the left balance pan, and a rubber bulb 
is attached to the end of the glass tube outside the 
balance case. A alight preesure on the rubber bulb 
causes & puff of air on the under aide of the pan, and 


this enables the beam to be set swinging to any 
desired degree, and the,amplitude can increased, 
or diminished with ease. F. C. GUTEM. 
Chemical Laboratories, 
The University, 
Liverpool. 





e Light-scattering at Critical Opalescence. 
Messrs. Ornstein and Zernike have published in a 
series of articles, notably one in Phys. . (27, 78; 
1920), & theory of light-scattering, correcting that of 
Einstein, with the idea of accounting for the experi- 
mental fact that the scattered intensity at the critical 
opelescence of pure substance or a binary mixture is 





not infinitely t. Their formula refers to the scatter- 
ing at 90? of the incident beam. One can easily 
generalise it, for a direction of which the angle with the 
incident beam is 0. One therefore finds for Lord 
Rayleigh’s ratio, and in their notations: 

: 1 

"ONE CE 
ta ——ád—— .—- (1) 
M _ op 8 RT Ee sint um 
3 e À 


— p/v vanishes at the critical point. 
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mixture, - )p|^v must be replaced by another term, 
which also vanishes at the critical point of complete 
miscibility. It is known that Meers. Ornstein and 
Zernike have deduced from their theory that the 
opalescence ought to be in 1/A* instead of 1/4 for the 





ordinary scattering; that 18,d the thro 
the opalescence, the scattered t ought to be seen 
leas blue. We were unable to verify that law in the 


literature, but we deduce from the formula (1) other 
co ences, capable of experimental f: 

(1) By integration of the sca light in all 
directions at the point of critical opelescenoe, formula 
a) gu an infinite &beorption coefficient. 

(2) If one observes in two directions 06 and 180? — 9 
the same part of the beam, the ratio of the brightneases 
would be according to (1) l/igts/2, that is to say, 
7 or 8 for 9 near 40° (instead of 1 as in the theory of 
ordi scattering). 

(8) Lf we are not quite at the critical point, — ¢p/tv 
does not vanish, and, 1f the incident beam is white, the 
scattered light in the direction 6 (between 0 and 90°) 
oot to be bluer than that scattered in the direction 

? — 8. 


We have tried to check experimentally these last 
two consequences, comparing by means of a simple 
optical apparatus the light scattered in two directions 
8 and x — ô, symmetrical in respect to the beam. We 
ascertained that the brightnesses were the same on both 
sides, as well as the tint of the light, and that only so 
long as the observations were y made on a uniform 
phase of opaleeoenoe, before the precipitation of the 

critical fog,’ which is, of course, no longer opalescence. 
Observations were made princi on a water-phenol 
mixture. The optical adjustmenta were 
previo, made with a solution of fluorescein in an 
dentical container. g 

We made no measurement of the whitening of the 
critical opalesoenoe ; we had the impresaion it existe, 
but that it resulta more from the disappearance of 
Purkinje’s effect than from an inherent cause. 

It would therefore be a fault in the very ingenious 
theory of Meaars. Ornstein and Zernike which preven 
them from getting the best out of their new principle : 
the influence of the cohesion forces on the fluctuations 
in density. . We think we can see that fault when 
they adm4t a proportionality between the quantity 
1- to — tp/ev (see paper cited above), which means, 
mem suppose that the daaa] theory of fluctuations 
in density is valid for big volumes, but not for small 
oneg, and, apacer tho mean square of the fluctuations 


might become te in a big volume and not in & 
small one: that is not at all certain. 
Y. RocARD. 
Collége de France, Paris. 


M. Ponte. 
Éoole Normale Supérieure, Paris. 





The Velocity Coefficient for Bimolecular 
Reactions in Solution. 


In a paper of the above title, in the Jan 
Journal of the Chemical Sooiety, Norrish and Smith 
have attempted to find & relation between second- 
order velocity coefficients for reactions between 
organic molecules in solution and the temperature 
coefficients of the reaction rates. As is well known, 
Hinshelwood has found that for second order s 
reactions the rate of reaction can be found by multi- 
plying the number of oollisions between reactant 
molecules by a term 6*/**, where E ia a ee ag 
mentally determined energy of activation. an 
expression might arise from any of several mechan- 
isms of activation and reaction. Norrish and Smith 
have now found that when it is attempted to calou- 
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late reaction rates in this same way for reactions in 
solution, the calculated rates are too large, and that 
& probability factor, P, must be introduced, which 
represents the chance of reaction at a collision 
involving activated molecules. The values found for 
P in & few reactions from 4 x 10711 to 4-92 x 1075. 
The explanation which they offer for these very small 
values of P is that simple binary collisions seldom 
oceur, and that a third molecule will often remove a 
' portion of the and thus cause deactivation. 

It seams to me that the effect of the third molecule 
should be activational in some cases, perhaps as 
often as it is deactivational, and that in any case 
the explanation of the small values found for P does 
not lie entirely in the frequency of ternary collisions. 
There are two other reasons, which were not sug- 
gested by Norrish and Smith, which would lead to 
small values of P, and to a t range of variation 
in these values. The first af tha is the solvation 
of the reactant molecules, which should be expected 
to ghield them from each other, reducing the chance 
of reaction upon collision by & factor which does not 
appear to be predictable. is effect should have a 
temperature coefficient, and there is thus the possi- 
bility that in some cases the value of Æ calculated 
from the overall temperature coefficient of the 
reaction will be too large; the calculated value of P 
would then be too also, since the exponential 
tama pale pe top smal, An AO quon s E 

us CB e of acoounti or large variations in 
the valne of P. i dod 

The other reason why P should be small in all the 
reactions considered is to be found in the complexity 
of the reactant molecules. One of the reactions, for 
example, is between nitrobenzyl chloride and tri- 
methyl amine. It is surely to be expected that a 
very special orientation at collision is a n 
condition for reaction in such a case; in the bi- 
molecular gas reactions, which involve quite simple 
molecules, such as nitrous oxide, the orientation is of 
course of much lees importance, but for these complex 
organic molecules a contribution to P of the order of 
a from this factor would not seam to be unreason- 
able, 

oe ee ee ere 
P to be small for reactions of the type studied by 
Norriah and Smith, and for it to vary markedly from 


one reaction to another, and even with of 
solvent for the same reaction. There appears, how- 
ever, to be alight chance of iving even rough 


theoretical values. Indeed, the simple kinetio theory 
cen for the number of collisions is of doubtful 
idity in condensed systems. 
Louis S. KABBZL. 
Gates Chemical Laboratory, 
California eee of Technology, E 
- eb. 22. 





Clot Bey and the Cairo School of Medicine. 
My attention has been directed to two phs 
in the News &nd Views columns of NATURE of Jan. 14 
concerning the centenary celebration of the School 
of Medicine, Cairo, and the International Congress 
of Tropical -Medicine and Hygiene. It is stated in 


those paragraph that “The story that onp 
afternoon the Viceroy Mohammed AT wo driving 


walking along the streeta, informed the 
he ted him to create a Medical School in Cairo. ... 
Clot , in spite of his ignorance of medicine, was 
an able man, who accomplished the tesk thus en- 
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trusted to him’ with conspicuous success, which was 
i later by the conferring of the M.D. degree 

on him by the University of Paris.” 
The facta are that Dr. Clot, who waa already & 
qualified French medical man, was called in 1825 to 


come to t to organise the Medical Service of the 
Egyptian y. He waa followed by 154 European . 
medical officers and apothecaries. It was only in 


1827, that ia, two years after his arrival in t, 
that he started the Medical School. There is at the 
School of Medicine most of the literature of the time 
arua our the authenticity of these facta. Dr. 
F. M. with, in a paper on the history of Kasr-el- 
Aini Hospital, a.p. 1466-1901, that appeared in the 
records of the Egyptian Government School of 
Medicine in 1901, mentions the details of the founda- 
tion of the School and gives many references on the 
subject. ' 
In view of these facta, I can scarcely imagine that 
there could be any authentic source for the romantic 
account of the foundation of the Cairo Medical School 
referted to above. M. KHALI. 
Faculty of Medicine, Cairo. 





I Ax Borry that Prof. Khahl bas demolished the 
romantie tradition of Clot Bey, which for many 
years I had firmly believed to the. true story of 
the founding of the Cairo School of Medicine. In 
extenuation of my lapse in giving a new and wider 
ciroulation to this myth, I should explain that the 
brief statement referred to summarised my recollection 


of an elaborate and v circumstantial story given 
me years , when the late Dr. Sandwith was 
writing his history, by men who seemed to speak 


with mtimate knowl and authonty. I am 
willing to admit that the British members of the 
staff of the Cairo School of Medicine in those days 
included several raconteurs of quite exceptional 
inventiveness, but I never had any reason to assume 
that this narrative was not true. The whole point 
of the story, as I heard it, was to emphasise the 
t that the high efficiency of a medical school 
such as Clot Bey had created in Cairo was due to 
his administrative rii and judgment in selecting 
the right men for his ; - 
Tus WRITER or THE NOTES. 





The Correction of Astigmatism. 


* 

Evan the more scientific members of "the optical 
profession scarcely seam to be aware of their debt to 
mathematics for the discovery of the modern method 
of adjusting spectacle-lenses to suit astigmatic eyes. 
It is y known that the first perdon to use 

lindrical lenses for this purpose was Sir George Airy. 

ing his téhure of the Luoasian professorship af 
Cambridge (1826-28),-he had a pair of cylindrical 
lenses ground which corrected his own eye-sight. 
But we owe the complete general theory to a later 
Lucasian professor, George Stokes M pa) 
who waa the first to ve mathematically that any 
eye (whether long-sighted or short-sighted) can be 
corrected for i (as well as these other 
defects) by using a lens which has one face spherical 
and the other cylindrical.t . 

To explain the importance (on the practical side) of 
Stokee's theorem, a few simple calculations may be 
added: an adequate outfit for an oculist may be 
taken t$ consist of 100 lenses (60 spherical and 40 
cylindrical, the other faces being plane, in each 
case), combined with instruments to measure the 


* Por more detalls, any of the more advanced books, for example, 
Herman's “ Geometrical " ab. x. art. 174, may be consulted. 
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angle of rotation (of the second lens) round the 
line of aight. It is not very easy to give an exact 
estimate of the acouracy of the angles measured in 
practice; it would seem to I from about 1? 
with high powers (5 to 7 diopters") to about 5° 
with low (X to 4 diopter) As an average, we 
may perhaps assume that the apparatus admits 
of about 80 to 100 distinctive positions for the 
Madeira lens; then the oculist has at his disposal 
e equivalent of 
60x40x 80= 192,000 
80 x 40 x 100 = 240,000 

separate astigmatic lenses. In round figures, we may 

the outfit as piove 200,000 lenses: and 
plainly, if each lens had to be ground separately, the 
cost of fuch an ent would be prohibitive. 
Even at ls. each, the cost would be of order of 
£10,000; the actual cost of 100 lenses (at the same 
rate) would be £5, and we may perhaps add £5 to £10 
to represent the cost of the instrumenta for eres 
the angles of rotation. Further, the labour invo 
in choosing the lens best suited to a given eye would 
be increased very considerably ; and much care would 
be i in storing the lenses, so as to be readily 
accessible when testing a patient's eyesight. 

It was stated recently.that more than a million 

of astigmatic lenses re rescribed in Great 
Britain every year: but out the discovery 
made de by Stokes) it is donb ial if even a thousand 
pairs of eyes could be tested in the same time. 


T. J. Ta BROMWICH. 
Cambridge, April 7. 





Science and Natures. 


Rerogyine last week from attending an Inter- 
national Moral Education Conference at the Paris 
Borbonne, where the ambiguity of philosophical and 
scientific terms in current use was considered as 
being a serious bar to true international understand- 
ing, i6 was with especial pleasure that I read Dr. 
J. E. Turner’s letter in NATURB of April 21. We did 
not, on this occasion, at the Sorbonne deal specifically 
with the word Nature, although we might well have 
done so in view of its notorious ambiguity. Dog- 
matism and ambiguity are eae contrasted, but 
they are nevertheless often allied. 

lay I direct readers’ attention to John Stuart 
e essay on Nature, which waa lished after 
eath. In this essay Mill contends that it would 
5 difficul? to find a Word that is responsible for 
“ more bad morality and bad law.” He pointe out 
that a critical examination of all the co: uses 
to which this word has been put, reveals two main 
definitions : 
Sues vio eucbd: a odi oe: 

hers, who enjoined, as a jung eae 

2 b we should “follow Nature" ; plying 
by Nature the entire system of things, duda n6 
onis the bliud physical and biological forces uf 
spontaneously, but also all human Tnteltignee, beli 
perception, understanding, and action. Mill preier- 
that'an injunction to follow Nature, thus com en- 
sively expressed, is obviously superfluous, ion Sire 
no one could in any circumstances by any poem 
do otherwise. He says, however, that to ageret 
to understand Nature in that sense is another and 
indeed quite profitable task. 

2. The popular definition, Nature considered as 
opposed to art: That is to say, Nature si the 
spontaneous course of blind physical and biological 
forces acting presumably in complete independence 


* The dicpter is the power of a lens the focal length of whioh is 
1 metre: thus, when the centimetre ty the unit of length, the diopter 
1s represented by iv. 
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of human Vp. PUE Mill then argues that to 
follow this kind of Nature is clearly immoral, in that 
all the noblest human endeavours throughout the 
ages have invariably been directed towards haere 
and counteracting ite ruthless depredations 

makes this proposition clear y means of a large 
number of cogent and striking illustrations. 

We must conclude, ee that Nature is often 
employed euphemistically as an evasive term, either 
to cover our oranca or tO express some pasing 
feeling or predilection misconoeived as a fundamen 
principle. When, more than fifty years ago, I was 
one of his devoted students, the `great Thomas 
Huxley was wont to remind us that words and phrases 
were instrumenta of thought, not substitutes for clear 


thinking. St. G. Laws Fox Prrr. 
47 Chester Terrace, 
London, B.W.1, April 24. 





The Buoyancy of Whales. 


In letters recently published in Naronu (Mar. 17, 
p. 421; May 5, p. 710) Mr. R. W. Gray records the 
mtereeting A sd E in 
invariably sink, while those Ng certain a ee 
die at the surface 
edd Gat che tule © de ciet ae IE 
due to the escape of air from the lungs, and in his 
second letter he attributes this to the water- 
which at a certen depth becomes sufficient to over- 
come the resistance of the valves of the blow-holes. 

It does not seam probable that these statements 
are based on actual o tion of the escape of air, 
and I think the explanation should not be accepted 
unleas Mr. Gray oan bring forward definite evidence 
that his ion is correct. He has informed us 
that a d Whale barely floate after death at 
the surface, and it follows that ita epeciflo gravity 
does not differ greatly from that of sea-water, At 
considerable depths, whether the animal be dead or 
alive, the volume of ite thorax must be Spee 
reduced by the preasure of the water. The ution 


-of size involves an alteration of the specific gravity, 


which might well become greeter than that of the 
water, in which case the dead whale would remain 
at the bottom. The fact that the carcase may rise 
to the surface later, after gases-of decomposition have 
rli m. Sani tissues, does not seem to preclude 


o latan (p. 710) that when a whale wishes 
to sink it compresses ite lungs is also open to oriticiam. 
I think it descends ee a it 
seems unnecessary to assume t ib must deliber- 
ately alter the size of ita thorax before it can leave 
the aurfaoe. 

In another issue (Ap ril 14, p. 576) Mr. T. H. Taylor 

thet the filling of e lungs of whales may 
be to the elastic recoil of the thoracic wall and 
not to a muscular effort. Is this not also improbable ? 
The diaphragm is highly developed in the Cetacea, 
and definite evidence is surel: I before ıt can. 
be concluded that ite function is not the same in 
these and other mammals. The extent of ita 
jection into the cavity of the thorax (in the dolphins 
at least) should make it specially efficient in enlarging 
the chest by its contraction. The ribs of a 
whale are, moreover, 80 heavy and maasive that it 
is diffoult to imagine an elastic recoil of sufficient 
force to expand the cavity of the thorax fully. There 
is no difficulty in that the movement of 
the ribs during the act of inspiration is due to muscular 

mammals 


action, as in other : 
Siner F. HARMER. 
Melbourn, Cambs. 
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. An Optical Paradox. 
Tug ox propounded by Mr. T. Smith in Narurn 


parad 
of Feb. 25 lays emphasis upon an important 
of physical measurement and decade explanation, 
The considerations recorded in NATURH 
in the letters of Dr. Campbell and Mr. Brith lose 
the question unsettled, and I venture to give 
explanation which would appear to be leas formed: and 
eek y the process of reasoning. 

ution to the paradox aema to lio £n a aritical 
regard for the nature of the identity which is implied 
by equality. The sense datum upon which the ex- 
periment ultimately dependa is the direct tion. 
of relative dissimilarity of the contributory sensations. 
In the absence of perceptible dissimilarity the derived 
judgment is arrived at, stating the equality of the 
ducc pareve: Ub sams eppeiicie: el in Mon 
o ives the same ce, and in effect 
asserts the abaance of the Rava of what can be 
referred to as oontrast. (Proceeding otherwise he 
ee 88 in other methods of photometry, estimate 

pare degrees of contrast.) 
ə that in any calculus 


Now itis e ig elementary knowl 
of reasoning & relation of subsists between 


given entities by virtue of the identity under certain 
conditions of certain essential properties stated in 
the definition of the ity. the present case 
the statement of from the inferred 
identical similarity of the contributory sensations, 
this step in arriving at the final judgment of the 
observer being legitimate if it be i that 
insensible increments in stimulus do not affect 
sensation. This would be ted unless it were 
proposed to modify .arbitramly the oonnotation of 
terms. 


Although, however, the equality may be regarded 
as established by this means, it should be noted that 
no relation between the properties not involved in the 
dues tity is established. The bie de in concluding 

cria s regarded, properties as, for 
example, the aed are the ed ok n 
Tigoro by the obeervati ata, 
meom sport relie to these properties in order 
m render their physical measurement pine & 
eee non ee eee This is 
ich gives rise to the paradox. 
J. W. Pray. 


London, N.W.1. 





Lucrettus's Anticipation of Mendelism. 


Iw his review of the new edition of Munro's trans- 
lation of Eade in Natura for April 14, Prof. 
D'Aroy Th mpeon refers to the many soientiflo 

‘anaa pations that are to be found in that wonderful 
poem, whioh has fossilised, so to speak, some frag- 
menta of the^loet world of ancient wisdom. I have 
never seen any mention made of a passage in the 
“ De Rerum Nature ” in which the three fundamental 

tes of Mendelism are laid down as the rules of 
ity, and I think it deserves to have attention 
to it. 

The passage is in Book 4, ll. 1210 e seg., and in 
the 1898 Cambridge edition of Munro's translation it 
rung aa follows : 

" Bometi the children ma up like their 
grandfathers and often resemble the forms of their 
grandfathers’ fathers, because the parents often keep 
concealed in their bodies many atoms mixed in different 

8, which, Dri eta ee E letra ad 
Joker. hands down to the next father, and then from 
tsps vous produces forms after a manifold chance, 
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E ie not only the features but the voices and 
bair of their forefathers.” 
The three italicised passages enunoiste (seriatim) 

(a) The principle of recemive (and by implication, of 
course, of dominant) characters. 

(b) The constitution of the out of oom- 
binations of immutable unit characters. 

(c) The chance recombination of these in mating. 


R. C. MoLaman, 
University College, 
Cardiff . 


Stellar Radiation and the Nature of the Universe. 


Tes difference between theory and joo is 
admirably illustrated by our solid, three ional 
brain-minds theorising about fourth and other dimen- 
sions of space and ‘matter,’ and yet a 


oyolio universe the radiations of which are re 
only to tbe su cies of matter! It seems that most 
of us are unable to form actual tions of 
aie old CE ipae te ccn Du cR EOD UE 
depth of a three-dimensional form of physical matter 
in space. Tyndall believed that the sum of Nature's 
energy 18 constant, and that “the utmost man can 
do in the pursuit of physical truth or in the applica- 
tions of physical mon o shift the constituenta 
of the never- d wee called 
eternally the same.” dui gurely not i nds aply by 
this that '' pet a matter is created as de- 
stroyed ” 28, p. 674). He seems to 
ditingtulls sha cored enta from the flux of 

with which, say, & sixth-dimensional mind t be 
quite happy without our physical constituents. 

We are in darkness regarding both the origin 
and destiny of radiation, stellar or otherwise. From 
what interiors of space or matter oome the ‘ flux 
of power’ or the rays investigated by physicists ? 
Into what ‘depths’ do they disappear by transmute- 
tion, ba oka ap o  exolande, quantum aotion, or 
by ' actions’ wn on this planet ? 

W.-W. L 

April 28. . 


Prices of Periodical Scientific Publications. 


Tuas letters of Dr. Baini Prashad and Mr. Wilfrid 
Bonser in Natuna (Mar. 3h and A + directing 
attention to the prices of certain scientific 

periodicals, icularly those published by the firm 
of bE Julius ringer, Berlin, are very timely; for 
to many libraries the question whether they oen 
afford to continue to such periodicals must 
be a serious gne. e Library Committee of thig 
University has had the matter under consideration 
more than once in the course of the last year or two ; 
for in view of the high oost of several of these 
pe taken by the Library, the Committee 

not tly been com) 


naturally reluctant to discontinue subscribing to 

pariodioals of long standing and established re reputation 
ut for many libraries and institutions wi 

funds at their my gen for the purchase of biological 
books, this woul seem to be the only way out of 

the difficulty. It is to be hoped that the present. 

high chgrges for the journals in question will be 


speedily reduced. 
University Library,- 
Edinburgh. 


F. C. NICHOLSON. 


' T2 


750 








NATURE 


[May 12, 1928 


Conversion.in Science? ` i 
By Prof. G. Eruror BSurrg, F.R.8. : . 


O* Nov. 13, 1859, eleven days before the 

publication of ‘The Origin of ieg,” 
Darwin wrote: “ If I can convert Huxley, I shall 
be content.” 

Before his work was published Darwin fully 
EOR the eee of the task he was under- 

to convince his fellows of the reality 
ges evolution. enoe he was anxious to secure the 
help of Hooker, Lyell, and Huxley. When we 
recall the obstacles that throughout the ages have 
ever hindered the advancement of learning, and in 
partioular the efforta of isolated pioneers to obtain 
recognition for views that ran counter to strongl strongly 
entrenched traditions, we can appreciate Derwin'a 
good fortune in securing the sympathetic considera- 
tion of three such exceptional men as Sir Joseph 
Hooker; Sir Charles L and Thomas Henry 
Huxley. Different as 
and mental attitude, of them im his own 
department was endowed, not only with wide and 
exact knowledge, but also with rare powers of clear 
insight and sound judgment. If he could convert 
Teli: Hooker, and Huxley, Darwin knew that uke 
future could take care of itself. 

There never was any doubt about Hooker’ 8 
attitude: for he had been go intimately associated 
_ with Darwin in the pane Up of the argument 
that they may be said to kept step in the 

advance. But Lyell and Huxley ae | yet to icd won 
m vim did not give his active sup 

eme until the battle was won— y 
&B eye sim of Huxley’s persistent champi 
it anu not be forgotten that his book, “ 


les of Geology," was, as Huxle 
jor Darwin.” 


tthe ief agent in smoothing the 


* It brings home to any reader of ordinary intelli- 
a great principle and a great fact—the principle 
Gist the past iust be explained by tho presen tj unless 
cea e plot ntl aqu contrary ; and the faot 
t 80 far as our knowledge of the pest history of life 

on our glohe goes, no sugh cause can be shown." 


Huxley finished the of the 
“ Origin " two days before the book was published, 
and on the following day Darwin reoeived his 
verdiot in these words ; “ L think you have demon- 
strated a true cause for the productiongf ies, and 
have thrown the onus probands, that es did not 
arise in the way you suppose, on your adversaries.” 
It is difficult for us at the present time to appre- 
ciate pes reluctance to accept the faot of 
evolution. For once the morphological similarities 
of nearly related animals were appreciated, and the 
hier identities in ontogeny were admitted, what 
explanation was ible other than the recognition 
of a common origin? The idea of evolution was 
of course familiar to him, and had been the subject 
of repeated discussions with Herbert Spenoer and 
others. 
. In his essay on “ The Reception of ‘ The Origin 


rm tho HE Memorial Lecture, deitvered at the Royal College” 
of Selence, South Kensington, on May 4. 
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were in temperament ' 


of ies ' " Huxley has given a charaoteristically 
&ooount of his own oonversion. While he 

“had long done with the Pentateuchal cosmogony,’’ 
even the persistenoe and the dialeotio akill of 
Herbert Spencer were impotent to e him to 
admit the reality of eyolution. He justifies his 
stubborn refusal, not because the OEE 
arguments of Lamarck and the author of “ Vestiges 
of Creation " an him, for, as Dr. Chalmers 
Mitchell clearly showed in his Huxley Memorial 
Lecture a year ago, Huxley had a peculiarly keen 
sense of logic and cogency, but because “the 
evidence in favour of transmutation was wholly 


insufficient, and no sueseton respecting its causes 
had bean made whic was in any way adequate 
to explain the phenomena." He did not accept 
the hypothesis of natural selection aa the ad 
explanation : but Darwin’s insistence on the 
revealed by selective breeding of domestic animals 
and planta convinced Huxley of the posalbility of 

ing natural factors to establish the fact of 
transmutation. No longer did he harbour any 
doubt as to the reality of evolution. To quote 
his own words: 


“I pn ar that most of those of my oontem- 
poraries who thought seriously about the matter were 
much in my own state of mind—inolined to dr 
on 
to turn aside from an 
interminable and apparent fruitless discussion, to 
labour in the fertile fields of ascertainable fact. And 
I may therefore suppose that the publication of the 
Dia wii ani Wallas in 1858, and still more that 
of the ‘ 1459, had the effect upon them of 
the flash of li wiid, to aman who has loet himself 
on a dark night, suddenly reveals & road which, 
whether it takes him ight home or not, certainly 
goes his way. That which we were looking for, and 
could not find, was a hypothesis respecting the origin 
of known Mision iugi forms which assumed the operation 
of no causes but such as could be proved to be actually 
at work. We wanted not to pin our faith to that or 
er speculation, but to get hold of clear and 
aue. conceptions which oould be brought f face to 
face with facts and have their validity tested. The 
7 i ided us with the working hypothesis we 
t. oreover, it did the immense service of 
freeing us for ever from the dilemma—Refuse to 
accept the creation hypothesis, and what have you to 
propo that cen be accepted by any cautious reasoner? 
857 I bad no answer ready, an Tdo not tak that 
anyone else had. A year later we 
selves with dullness for being p lex. 
inquiry. My reflection, first made m: 
eund mt ae le igi Outre "Low 
Mises Sue not to have ege of that!’ I 
lumbus' oompenions said much the 
same same when he made the stand onend. The facts 
of variability, of the struggle for existence, of adapta- 
tion to conditions, were notorious enough ; but none 
of us had that the road to (the heart of the 
ies problem lay through them, until Darwin and 
allace dispelled the darkness, and the beaconfire of 
the ‘ Origin’ guided the benighted.” 


This illuminating confeasion is the clearest and 
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moet searching analysis we have of the factors 
that play a part in the process of conversion in 
science. Huxley was & man of rare insight and 
00 : he had at his command all the infarma- 
tion that was n to convinoe him, not only 
of the reality of evolution, but also of the faot that 
man could not be left out of the scope of the 
roceas of transmutation once he it. Yet 
e held back. He needed a working hypothesis to 
convince him of the possibility that transmutation 
ight be effected by some natural process. 
uxley’s t service to learning was not 
simply e fact that onoe he was convinced of the 
tru 


of evolution he devoted himself to the task of 


converting the world of eduoated men and women, 
but that he concentrated attention upon the 
problem of man's status. By so doing he effected 
perhaps the greatest revolution that has ever been 
Penn js the attitude of mankind to knowledge in 

or all learning is inevitebly oentred upon 
man and his relationship to the Universe. 

It is the human aspect of the problem that I 
specially want to study in this lecture. 

It is one thing to convert men of exceptional 
insight and understanding such as Hooker, Huxley, 
and Lyell, but quite a different matter to convince 
men of av ability. Darwin complained that 
he “found the most extraordinary difficulty in 
making even able men understand at what he was 
driving ” (letter to W. B. Carpenter, 1859). In 

icular was he distressed by the unfair and 
ignorant criticisms of opponents who failed to 
understand his theory. December 1860 he was 
forced to admit: ''loan pretty plainly see that if 
x ee deri 
by owe men growing up and replacing the old 
workers, and then young ones finding that they oan 
group the facts and search out the new linea of 
investigation better on the notion of deeoent than 
on that of creation." This is true of all learning 
that is coming for the first time under the influenoe 
of the scientific discipline. Its hope is in youth and 
the coming ration rather in men already 
involved in the shackles of conventional views, who, 
as Anatole France expressed it, ‘are no longer 
curious.” 

This is a true pioture of what usually happens in 
any progressive movement. The number of men 
competent to understand a new eralisation 
and apply it in praotioe is lamentabiy small. As 
Darwin confess; we have to look at young men, 
who are free from traditional obsessions and are 
ready to embark on new adventures that seem 
hazardous to their elders. Before their views 
become set in a rigid mould men would welcome 
h eses that provide satisfying explanations of 
the growing knowledge and provooative ideas to 


stimulate new inquiries. é 
The two great obstacles that stand in the way 
of the tance of a new in tation of evidence 


are exemplified in the cases of Lyell and Huxley. 
The former was hampered by tradition, the force of 
which it took eight years to overcome. Huxley 
was no ni aed er the influence of such restrainte 
against olear thinking. His only reason for 
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hesitancy was the fact that he could not imagine 
how evolution could be effected by known natural 
agencies. Hence when Darwin put forward a 
hypothesis to supply what was ing, Huxley’s 
conversion was, as he. himself has explained, 
instantaneous. 

Huxley has discussed with characteristic clear- 
ness and decision the much-misunderstood function 
of working hypotheses in science. I make no 
exouse for quoting him once more on a subject 80 


directly relevant to my t argument. 
In the preface to the gian edition of Haeckel’s 
book on “Freedom im Science, and Teaching” 
(1879) he wrote : . 


“No profound acqueintance with the history of 
science is needed to produce the conviction that the 
advancement of natural knowl has been effected 
by the successive or concurrent rta of men whose 
minds are characterised by tendencies so opposite that 
they are forced into conflict with one another. The 
one intellect is imaginative and synthetic; its chief 
aim is to arrive at & broad and coherent conception of 
the relations of phenomena; the other is positive, 
critical, analytic, and sets the highest value upon the 
exact determination and statement of the phenomena , 
themselves. 

"* Every science has been largely indebted to bold, 
nay, even to wild, hypotheses, for ere ooo 
and ing the ees details of natural fact whi 
th be ume fo: the moral stimulus which arises out 
of the desire to confirm or to oonfute them ; and last, 
but not least, for the ion of paths of fruitful 
inquiry, which, without would never have been 
folowed. From the days of Columbus.and Kepler to 
those of Oken, Lamarck, and Boucher de Perthes, Saul, 
who, seeking his father’s .asees, found a kingdom, is 
the prototype of many a renowned discoverer who has 
lighted upon verities while following illusions which, 
had they deluded lesser men, might possibly have been 
considered more or leas asinine. . 

“Nor have I, for one, anything but cordial assent 
to give to his declaration, t the modern develop- 
ment of science is essentially due to the constant 
encroachment of i t and observation on the 
domain of hypothetical dogma ; and that the most 
difficult, as as the most important, object of every 
honeeb worker is ‘ sich enteubjeotiviren ' to get rid of 
his noeived notions, anf to keep his*hypotheses 

in hand, as the good servants and masters 
that they are.” 


ing the róle of champion of evolution, 

Huxley boldly attacked the most contentious issue 
and made “ 's Place in Nature " the cardinst 
iæue of the conflict. The ioular fleld that 
Lyell avoided, Huxley as his chosen battle- 
ground. In putting man into the centre of the 
ioture Huxley was doing again, though in a vastly 
t way, what the oh humaniterians did 

in the v Ries century. Rousseau wrote in 
1754: “The most useful and least advanced of all 
human knowledge seems to me to be that of man 
himself." However oxical this stetement 
may seem, there can be no question of ite truth. 
The question of man’s origin and history, and the 
in tation of human nature and behaviour, are 
roblems that vitally affect and interest every 
bodas being. The essential subject matter of 
ethnology necessarily comes within the knowledge 
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of every human being. Hach individual is aware 
of his own thoughts and actions, and is vitally 
interested in the viour of his fellow men and 
women. AIT therefore knows zu e own 
experience the essential truth i i e t 
problems concerning which scholars m ‘heen 
wrangling for two centuries. Why then, it will be 
, is there any difference of opinion when every- 
body knows the truth The answer to this query 
is provided by the history of the last two centuries, 
for to-day the truth is still obscured by the sur- 
vival of the old conflict between the followers of 
Descartes and those who adopted the discipline of 
Newton. » 
In the remote past, all inquiries, whether astro- 
nomical or chemical, botanical or zoological, 
mathematicalor physical, wereessentially anthropo- 





centric. In moet eee what man was 
striving after was not know. , but the means of 
saf ing his own. life i After 


the demolition of astrology, when this crude typeof 
anthropocentrism was superseded, the attainment 
of the strict discipline of the scientific method was 
determined by extent by which men could 
eliminate human emotions from their inquiries. 

Huxley's achievement differed profoundly from 
the early revolutions in thought. ile the latter 
aimed at subordinating the foroea of Nature for 
man’s benefit, Huxley’s object was to assign man to 
his true place in Nature, and to discover his origin 
as a part of the natural processes. But his interest 
was not restricted to the biological ta of the 
pe He boldly mio the 2 uh 

e oultural and of anthropology an o 
he quoted the familiar phrase that had been handed 
down from the Cartesian scholiaste of the eighteenth 
century, he refused to accept the theory of “ the 
similarity of the working of the human mind ” as 
an adequate explanation of anything more than the 
simplest of inventions. Writing in the same year 
(1865) Mr. (afterwards Sir Edward) Tylor spoke 
with equal emphasis in favour of diffusion as the 
only possible interpretation of the facts; but in 
1871 a subtle change. was taking place in his 
opinions. Then he was admitting in the preface of 
his “Primitive Culture" the faot of hia indebtedness 
to Adolf Bastian. While criticismg in the most 
soathi terms, and with a wealth of forcible 
illustrations, his contempt for those who had 
pretended to ignore the historical method and the 

rinciples of diffusion of culture, Tylor himself was 
drifting towards the very views he was denouncing. 
He was developing his theory of animism EF 
there was an innate tendency in mankind to 
attribute life and soul to inanimate objecta around 
them), and this enunciation of a ‘natural law’ 
brought about a sudden lapse into the Cartesian 
error, from which ethnology is still ing. 

It is a thousand pities that, when Tylor thus 
abandoned the Newtonian discipline, Huxley did 
not continue to insist u the true prinsiple of 
ethnology which he defined so clearly in 1885. 
But he was too fully oooupied with biology to have 
time for ethnology, which he left to Tylor. 

I have already referred to the important part 
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played by Lyell's a af continuity in geology 
m ring the. way for the acceptance of bio- 
logical evolution. Yet a century before Lyell's 
time, essentially the same principle of continuity 
had been confidently applied to human affairs by 
Turgot, in words described by the late Lord Morley,* 
as ‘‘ among the most pregnant, as they were amo 
the most original, in the history of literature, an 
reveal in an outline, standing clear i the 
ight, a thought which revolutionised old methods 
of viewing and describing the course of human 
affairs, aa contained the germs of a new and most 
fruitful philosophy of society.” The tragedy is 
that the true philosophy of society enaneietod. by 
Turgot in 1750 did not revolutionise old methods of 
viewing and describing the course of human affairs. 
In spite of Lord Morley’s appreciation, as just as it 
is eloquent, of the greatness of Turgot’s achieve- 
ment, men failed to apply his teaching for the 
salvation of humanistic studies. It is, in fact, the 
moet urgent need of ethnology at the present time 
that this long-delayed reform should begin. Turgot 
contrasted the operation of the laws of Nature with 
the behaviour of mankind. 


“ The penoa of nature, ei &8 thoy are to 
constant laws, are encloeed in a ci of revolutions that 
remain the same pe d . . The succession of men, 
on the contrary, offers from age to age a spectacle of 
continual variations. Reason, freedom, the passions, 
ps miscent d pesa new events. AR a are 

‘astened a of causes effects, 
areis iran of fae world vo od the eon 
that have gone 4$. The gradually multiplied 
signs of speech an writing, gi ing men an instrument 
for making sure of the contin possession of their 
ideas, as well as of imparting them to others, have 
formed out of the knowledge of each individual a 
common been which een transmits to 
generation, as an inheritance constantly augmented by 
the discoveries of each age; and the human race, 
observed from ita first beginning, seems in the eyes of 
the philosopher to be one vast whole, which, like each ' 
individual in it, bas ita infancy and its growth.” 
(Lord Morley’s Translation.) 


` 


This is a clear and definite statement of the 
principles of diffusion of culture, for the recognition 
of which some of us are still fighting to-day, more 
than one hundred and seventy years after t. 

Two centuries ago Fontenelle, the enthusiastic 
disciple af Descartes, was expounding the faota of 
human society in terms of his master’s. idea of 
" natural laws," and was pouring scorn on the 
historical method and the principle of continuity. 
In Scotland, where Cartesian philosophy retained 
a hold long after it had been replaced by the 
Newtonian discipline in and even in 
France, the ethnological teaching of Fontenelle 
survived the oriticiam of Turgot, and in 1777 was 

iven & concrete form by Dr. William Robertson, 
Papal of the ae of. Edinb , in his 
* History of America." He maintamed that the 
ancient civilidation of pida s of independent 
origin; and in of his speculation he 
referred to “ E ees tines in their manners 
and customs as necessarily arises from a similarity 


» Lord Morley, in his article on Turgot in * Biographical Studies.” 
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of their condition," & form of phraseology whioh, 
after nearly a century of half-hearted lip service, 
suddenly acquired the force of a d , when, 
havi revived by Adolf Bastian in 1800, it 
ima alerted in 1871 by Sir Edward Tylor. Thus 
modern ethnology was brought ufider the influence 
of Cartesian philosophy. 

Since Newton rescued astronomy and physics 
from the stranglehold of Descartes’ method, every 
branch of science in ite turn has been emanoi- 
pated. Ethnology alone remains in the bonds of 
such superstition. For more than a century, it is 
true, men continued to render lip service to Turgot’s 
recognition of the fundamental factors underlying 
human institutions, without, however, applying 
them with full understanding and consistency. 
Under the influence of Lyell’s revival of the idea in 
reference to geology, Tylor in 1871 reaffirmed the 
fundamental importance of the principle of con- 
tinuity and the historical method as the essential 
factors in the interpretation of the facta of 
ethnology. Thus in the first edition of ‘‘ Primitive 
Culture " he wrote : 


“The notion of the continuity of civilir&tion is no 
barren philosophic principle, but is at once made 
practical by the consideration that they who wish to 
understand their own lives ought to know the stages 
through which their opinions and habits have become 
what they are (p. 17). History, taken as our guide 
in explaini De different stages of oarvilisation, 
offers a theory based on actual experience. This is 
a development-theory, in which both advance and 
relapse have their acknowledged places. But so far 
aa history is to be our criterion, progreasion is primary 
and degradation secondary; oulture must be gained 
before 16 can be loat. Moreover, in striking a balance 
between the affects of forward and backward moye- 
ment in civilization, it must be bornein mind how power- 
fully the diffusion of culture acta in preserving the re- 
sults of progress from the attacks of degeneration. A 

rogreesive movement in culture spreads, and becomes 
independent of the fate of its origmators”’ (p. 84). 


Just as Huxley and Darwin in 1860 had to expose 
the fallacy that evolution did not necessarily imply 





NATURE 


153 


progress, so Tylor had to explain, as Turgot had 
already done in 1750, that there ia in man no innate 
impulse to compel him to embark on what we call 
rogrees. Yet this very error is the fallacy under- 
dine present-day speculation. By a strange irony 
is reaffirmation of the sound principles that 
should find expreesion in all humanistic Inquiries 
ocours in a book that was reviving the appeal 
to ‘ constant laws,’ against which Turgot protested. 
For by claiming that mankind as a whole Diels an 
innate tendency to develop animistic beliefs Tylor 
was inventing a ' law of Nature ' for which there 
is no evidence. While referring to this flagrant 
defiance of the principle of continuity, one is 
tempted to quote Tylor’s own warning. For the 
learned author of “ Primitive Culture” himself 
discusses (vol. 1, pp. 378 and 379) with charao- 
teristic frankness the curious phenomenon that 
ethnologists enunciating certain views often cite 
evidence stultifying their own opinions. After 
giving specific illustrations of this neglect of logical 
consistency he makes this interesting comment : 
“Such cases show how deceptive are judgments to 
which breadth and generality are given by the use 
of wide words in narrow senses.” 

The late Sir Edward Tylor thus missed the great 
Sp did of giving full expression to the prin- 
ciples enunciated by Turgot. He was deflected 
from his purpose by his enthusiasm for the theory 
of animism—a lapse into the methods of i 
scholasticiam that was fatal to a consistent exposi- 
tion of the Newtonian method which t had 
introduced into the study of mankind. Tylor 
had not indulged in the speculation in animism 
that led him to accept the revival of this type of 
scholasticism by Bastian, he might have revolu- 
tionised the whole range of humanitarian studies, 
and have achieved in ampler measure what Leo. 
claimed for the great teachers of the seventeen 
century, '' destroying the old prejudices, dispelling 
illusions, i the various of our 
knowledge, and alienis the whole scope and char- 
aoter of our sympathies.” . 





Air Conditioning in Industry. 
By N. E. Jackson. 


IR oonditioning, as the term implies, is the 
treatment air necessary to give certain 
conditions of heating, cooling, cam or drying 
of air contained in @ given space. lt may be 
more exactly defined as the application of scientific 
principles and engineering practice for the obtaining 
of specified and predetermined physical effecta 
upon materials, human beings, or the atmospheric 
conditions in buildings, by treatment with air the 
temperature, humidity, and purity of which ig 
definitely controlled. This treatment must, how- 
ever, only be regarded as & means of securing & 
certain objective, either physiological effects on 
human beings, or physical effects on materials. 
. The general properties of air are well known. 
It should, however, be clearly understood that air 
is capable of very extensive treatment, such as 
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heating and cooling, humidifying and dehumidi; 
ing. Ite avidity for moisture is considerable 

e higher ita temperature, the more water vapour 
it is capable of absorbing. Thus at & temperature 
of 45° 8, one cübio foot of air when saturated 
holds in suspension 3-44 grains of moisture. At 
100° F., one cubic foot of ‘saturated air holds 
19-98 grains of moisture in suspension. . 

Air conditioning is resorted to in & great many 
important industries which require special atmo- 
ee conditions for the carrying out of some of 

e many processes involved. A few of its applica- 
tions are enumerated below. 


ARTIFICIAL SILK. 


In this more recent and highly specialised 
branch of the textile fleld, correct atmospheric 


754 


conditions are absolutely essential. Fairly rum 
humidities coupled with moderately high oy hut b 
temperatures are required in the spi 

otherwise crystallisation. of the filament is y bus ed 
occur. In the reeling rooms, similar conditions 
must be maintained to avoid breakage of the yarn, 
whilst the sorting rooms must certainly be con- 
ditioned to ensure the silk maintains its correct 
moisture content, 11 per cent. of ita weight being 
the maximum 





DRYERS. 


erg, generally constructed on the tunnel 
ul are used in many trades, both with the 
object of podne E production and ensuring 
uniformity of 
In the bric industry dryers are very 
essential, and when It is realised that a 10 Ib. 
brick may contain from } to lj lb. ofe initial 
moisture, it is seen that for maximum output 
something more than natural by wind and 
Bun is necessary. Tho timo taken to dry brake 
on the shed floor.is 50 per cent. longer than with 


ina ra mu dryer, and the cost of shed floor 
sat ae vith ieee appareiad 
Bo in pide e the advantages of progreesive 


aye er are very obvious, 
drying by artificial means greater 


Be irag ‘that ae is, more rapid seasoning) and & 
more uniform product are obtained. In progressive 
drying by hot air, the wet or ‘green’ material 
enters the dryer at the opposite end to the hottest 
air, so that the material ie dried out gradually. 
If the reverse id followed | (a8 might 
thought advisable on first consideration), the 
dris cat caca ot ur fd 
of the material, leaving the interior still wet 

The teble following gives some o$ the more 
important in everyday use and their 
respective drying temperatures and length of time 
required for efficient drying. . 


. Tana I. 
Dryna Oomprrioms. 




















' Beans and moe 140°-150° ws 
Bugar (cane) 150^-200? | 20 to 80 minutes 
. 1007—180? 24 hours 
Glue. 70°-90° 2 to 4 days 
P ; 140°-150° - 
Rubber . 80°-80° 1 to 2 weeks 
Wool .. 105? x 








` It wil be noticed that in no óase does the 
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Ee ep ab which drying is carried out exceed 
200° F., whilst the drying periods erii tica 
with the different produota dealt with 





Foop &rurrs. 


Cool air is very eesential for rapidly ere 
ey eee vent the contents of 
and so on, from soaking into the pastry and spo 
ite a ce, therefore it ry and spoling 
In the fermenting department of a brewery a 
ventilating and coo. plant is very necessary, & 
large volume of ooo air being required to dis- 
perse rapidly the carbon dioxide given off from the 
vata, and td k Vue icone Iunii depart 
ment below 66? vent the yeast going bad. 
i ih de imde eco Ghote, x 
fanoy after these have been coated with 
hot Tiaguid chocolate they are placed on trays, 
and cleaned and p air is blown over the 
Ki dE The air mue cooledin warm weather, 
bene abet e coating department not 
Gel to exeesd 65° F., or a damaged and 
eroe unsaleable product results. 
There are numerous other proceases in food 
te a that can only perly carried out 
the provision of eut cias equipment, 


aariad] automatically oantal ed ta to ensure exaot 


temperature and humidity requirements. 


Haarma AND VENTILATING BUILDINGS. 
Many buildings are nowadays heated by the 
delivery of previously warmed air thug a 
system of ductwork to the various rooms, the 
advantage being that rooms are heated and at the 
same time ventilated, instead of depending upon 
the of windows for ventilation, ad on 
individual radiators or steam or hot-water pipes 
for the heating. The ideal system of heating by 
warm air is one which incorporates the previous 
moistening of the air, thus rai ite relative 
humidity and preventing the paring effect of. 
heated air, which, if not properly humidified, 
exoeesive eva tion of moisture from the 
akin of the individ 
Certain- temperature and humidity conditions 
ar been advocated by the medical profeesion 
most suitable for human requirements. 
, in Great Britain, a room should be 
dene to a temperature between 65^ F. and 65° F 
the relative hamidity ranging ranging between 50 per cent. 
and 63 per cent. It is only by the maintenance 
of temperatures and humidities within the 
range that um pend conditions prevail in 
y human beings. By providing 
correct artilis cial atmospheres, the in efficiency 
of oocupanta of offices, eto., is considerably in- 
ereased, there is less absence due to illness, and a 
great minimising of the tendency to respiratory 
and catarrhal diseases, so prevalent in overcrowded 
cities and manufacturing towns. In hospitals 
there is far lees risk of contagion where there is a 
plentiful supply of fresh air at & suitable tempera- 
ture. 


(Contsemiad on p. 708.) 
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Research on the Control of Aeroplanes. 
By Prof. B. Mxurvirn Joxzs. 


N eesential factor in the control of anything, 
; whether it be a motor-car, & ship, or an aero- 
plane, is some means of applying the necessary 
foroe in the desired direction. The car requires ita 
steering wheel, the ship ita rudder. But this is not 
the only factor which decides the character of the 
control, whether quick or slow, difficult or easy. 
Other factors inherent in the oraft to be controlled 
have to be considered. One such factor is inertia. 
A motor-car has very little inertia compared with 
the forces which can be exerted through the road 
wheels; consequently, it responds at once to a 
movement of the steering wheel, and the turning 
stope immediately the wheel is centralised. A ship 
has great inertia compared with the force exerted 
by the rudder; consequently the rudder must be 
applied some time before an appreciable turn-is 
started, and reversed against the movement long 
before the ship has swung to ita new course. The 
character of the control of a ship is thus entirely 
different from that of a car, on account of this factor 
of inertia, which has nothing to do with the controls 
themselves. 

Another factor is the stability or instability of 
the motion when the controls are not moved. A 
stable motion is one which, if slightly disturbed, 
will settle back mto its original form ; an unstable 
motion is one whioh, after a slight disturbance, will 
depart further and further from the original form. 
In a modern car, the pivots about which the wheels 
turn in steering are arranged like the casters of a 
chair, so that the wheels have a slight tendency to 
turn to the side towards which the oar is trying to 
slip. If the car moves round a curve, the centrifugal 
force makes it try to slip outwards, and the wheels, 
left to themselves, turn outwards and straighten 
the path. Such a car is stable and easy to drive 
straight ; if the wheels had the opposite tendenpy, 
it would be unstable, and the driver would have 
continually to be correcting tendencies to swerve 
to one side or the other. An unstable car is not 
impossible to control, and may even, by practice, 
come to be controlled by unconscious reflex action, 

* Discourse delivered at the Royal Institution on Friday, Feb. 10. 


with no more fatigue than is felt in walking, but 
experience has shown that it is better to make it 
stable. It should not, however, be too stable, for 
then it will be heavy to steer round corners at high 
speeds, when the centrifugal force is large, and it 
will try to run down hill, so that, when travelling 
on the side of the camber of the road, it will have 
continually to be held out of the ditch. 

The motor-car thus illustrates some important 
points which are common to the control of any kind 
of oraft: although the control of an unstable craft 
may not be impossible, stability is on the whole 
desirable, but too great stability may introduce 
other undesirable qualities and may be as bad or 
worse than instability. A condition which might 
be described as benevolent neutrality is generally 
sought. 

Again, a craft may be stable, in the sense that it 
tends to return when disturbed from a straight 
path, but it may overshoot on the other side 
farther than the original deviation, so that an 
oscillation of increasing magnitude may arise. Such 
an increasing oscillation is said to contain a nega- 
tive damping term. Conversely, an oscillation 
which tends to decrease is gaid to contain a positive 
damping term’ An example of a negatively damped 
oscillation ocoura when a yacht’s dinghy, loaded by 
the bows, is towed by & short rope. As the tow 
rope is shortened the dingy starta to yaw from side 
to side with increasing violence and may ultimately 
be swamped. e 

A negatively damped oscillation is difficult to 
control; an inexpert hand on the controls gener- 
ally makes it worse. It is even possible to convert 
& truly stable motion into an increasing oscillation 
by inexpert use of the controls; this is generally 
due to lag, or the time interval between the impulse 
to control and the muscular response. 

Long before successful man-carrying aeroplanes 
were developed, a division of opinion on matters of 
control was apparent.” One side, which contained 
on the whole the practical men who tried to fly 
themselves, was mainly concerned with providing 
control organs and acquiring the akill to use them. 


e 
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The other side, which contained mainly the 
theorists .and the constructors of uncontrolled 
models, were mainly concerned with the stability 
of the uncontrolled craft. This division of opinion 
continued well into the War, and traces of it are 
still present. A short historical sketch of this 
controversy may serve to make the present situa- 
tion more clear, and the sketch can be used to 
illustrate certain important pointe in the control 
problem. 

The great problem before the protagonists of the 
control school was to remain alive long enough to 
achieve sufficient practice and to perfect their appar- 
atus. Their difficulty was greater than they could 
guees. Nature laid a trap for them, the full cunning 
of which we are only just beginning to realise. To 
understand this trap we must look a little into the 

` matter. The first essential of steady flight is that 
the air shall exert a lift on the wings equal to the 
weight of the aeroplane. This lift depends upon 





speed thro the air and upon the incidenoe, or 
angle, at which the wi EM dn the air. A typical 
relationship is shown in Fig. 1. If, in this example, 








. 5 D Li 390 w » 
, ANGA OF MICII 
Fie. 1.—Tbe aerodynamio lift, at different speeds and incidences, 
of an aeroplane whioh stalls at 50 miles per hour. li 
curves show speed in mies per hour.) 


the aeroplane weighs 2000 Ib., it cannot be sup- 
ported at speeds lesa than 60 m.p.h. At high 
support ri ione dide small ana but 
if the owly 60 m.p.h., a point 
is eed i at X UR the inoidenoe will have bin. 
crease rapidly, and just above 50 m.p.h. flight will 
be posible at two alternative incidences, one con- 
siderably than the other. The minimum 
possible is called the stalling speed; the 
critical incidenoe, at rr the pag uk speed is 
jugt possible, is call e stalling incidence, and 
2 aeroplane flying above this incidence is said to 
be stalled. So long as the is considerably 
greater than the stalling , the achievement af 
stability and control is relatively easy, but as the 

and the angle is approached, 
o occur in the air-low about the wings 
which, unless special precautions are taken, render 
the aeroplane violently unstable and simultane- 
ously destroy the power of control. 

Now the nature of the trap is perceived. The 
early pioneers perhaps su ed, with the help of 
the wind, in taking off at a speed greater than the 
so liag speed, which for their machines was very 
low. Possibly they carried out"many flighte with- 
out stalling and, delighted with the ease of control, 
were emboldened, on some favourable day, to 


+ 
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aude to a considerable height above the ground. 
ner or later they were: hound to stall and, if - 
high up at the time, to kill themselves; for the 
motions following a stall are peculiarly violent, and 
liable to lead to heavy impact with the ground. 
Herein lay the wisdom of the Wrighta, the great- 
est uae of the control school of thought. 
Wi by the experience of others, they suspected 
some such trap, and never in all their early work 
allowed themselves to get more than a few feet 
from the coe They must have ienced the 
stall or the approach to the stall, for they dis- 
covered what is now known to be the simplest, 
though not the only counter to it—a powerful 
rudder. That was the turning-point in aeronautics, 


when the Wrights to get trained in control 
without being trap and ed by the stall. 
this, in engine power and experience 


enabled the stall to be avoided more easily, and 
deaths from this cause became relatively leas fre- 
quent, though it has still remained the principal 
cause of fatal accidents up to the present time. 
Early progress, however, lay all in the improvement 
of normal flight, and the study of the stalled con- 
dition was not taken up seriously until after the 
W 


ar. 

The Wrights achieved their success with an aero- 
plane which was definitely unstable in several ways, 
Mauri the effeote of this instability by 
&oquired Early design naturally followed this 
lead, and stability came to be regarded by many of 
the pioneer flyers as of no ical interest and. 
indeed as & kind of bogy, mvented by scientists 
for their own glorifloation. After a few im b 
but not fundamental changes from the form in 
which the Wrights created. them, control o: 

ised by about 1911 into a form typified by 
the BE 2 Aeroplane, produced in the Government 
Factory at ge eee under the guidance of 
Geoffrey de Havilland. Since that time the 
method of control, ex for the introduction of 
balancing devices to lighten the pilot’s effort on 
large aeroplanes, has tered, and the 
interest in the story shifts to the side of stability. 

In 1896, Langley had worked out the general 

rinciples of stability sufficiently to make a model, 

iven by a small steam engine. This model was so 

stable and well balanced that it flew a distance of 
more than three-quarters of a mile. , 

About the same time, Lanchester, working with 
smaller gliding models, succeeded in unravelling 
the complicated factors which influence the stabil- 
ity of an aeroplane in normal flight (below the stall- 
ing angle), and his resulte, which he collected in a 
volume published in 1908, contained in essence 
most of the principles of practical importance which 
we employ to-day in the caloulation of stability. 

About 191] two' interesting things happened. 
Capt. Dunne made and flew successfully fis re- 
markable tailleas aeroplane with swept-back wings, 
which was undou y extremely stable, probabl 
far too stable for comfortable flying ; Prof. 
Bryan published & book in which he showed how 

culations upon the stability of aeroplanes could 


,be brought into line with conventional mathematics. 
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Dunne’s line of development was not followed up, 
but we shall see something of the sort cropping up 
again towards the end of this lecture. Broa 
book was the foundation of modern methods of 
caloulating stability 

Bryan’s idea was to measure the effects of sim a5 
disturbances, such as rolls or pitches, separa 
and thus to obtain ẹ number of eaa 
quantities, or ‘derivatives’ as they are called, 
which could be used in the caloulations of stability. 
He did not have the means to make the n 
measurements, but the scientists of the National 
Physical Laboratory, who were already in posses- 
sion of wind tunnels, set to work to determine these 
quantities for small models and to make the neces- 
sary calculations along the lines which he had indi- 
cated. The experimental campaign so started has 
been in pro ever ainoe. 

The app ostio of this systematio study of 
stability to man-carrying flying machines was first 
made in the Government Factory at Farnborough 
by Busk. He modified the unstable BE 24 into 
the stable BE 20 by relatively small changes in the 
position ofthe centre of gravity and in the area 
and arrangement of the fixed surfaces on the end 
of the tail. This was a distinot step forward, and 
much notice was taken of it in the Preas, where the 
opinion was freely expressed, mainly by non- 
flyers, cA pies 

iB view was wrong ; vision of stability 
alone is not sufficient ee , 28 Busk and his 
fellow-workers well knew. hy is mainly con- 
cerned with the taking off and landing of aeroplanes, 
when & rapid response to control is even more im- 
portant than stability. 

The opposing school of thought—lineal descend- 
ants of the pioneer flyers—vwere naturally aggravated 
by this widely advertised and erroneous view of 
the relation between safety and stability, and the 
breach between the two schools widened still 
further, culmmating in two extreme examples, the 
very stable SE D, produced in the Government 
Faotory at Farnborough, and the very unstable 
Camel d ed by Sopwith. These two machines, 
diametri jene poeed in every feature relating to 
stability, shared: between them the brunt of the 
single-seater fighting during the later stages of the 
War; opinion ran high concerning their relative 
merita and the linea thought whi which they repre- 
sented. Readers of that remarkable diary “ 
Birds " will find the view of the supporters of the 
SE 5 forcibly expressed, but I have heard the other 
side equally strongly maintained. These two 
machines marked the culminating point m the 
contro to which reference has been made. 
Later development has been all towards compro- 
mise, slightly on the pret side of neutrality : 
benevolent neutrality as I have called it. 

Though the ee technique and the 
mathematical calculations necessary for a thorough 
study of control and stability are difficult and 
elaborate, the main results are simply and easily 
aeta 

epo tohing motions of an E R depend 
upon what is called its weathercock stability. An 


aeroplane hung up in & wind so that it can rotate 
about a Loria ta axis through ita centre of gravity 
has weathercook stability Fike a weathercock, it 
desires to face the wind and returns to ite original 
attitude on being disturbed. As with a weather- 
cook, this kind of stability is increased either by 
moving the pivot—in this cage the centre of gravity 
—forward, or by increasing the ares of the tail. 

A free flying aeroplane which has this form of 
stability will, if disturbed from steady flight, first 
rotate rapidly ao aa to restore the incidence to the 
equilibrium value and then execute a series of long 
slow pitching movements, similar to a ship travel- 
ling over ocean waves. The length of thtee waves 
from orest to crest is between 4 and 1 mile, and the 
time taken some 30 seconds. ese movements are 
80 slow that they have little influence on control. 

The weathercock unstable aeroplane, if pivoted 
like & weathercock, oe very quiokly turn round 
and face backwards. If this happened in free flight 
it would be unflyable, except ae & pilot with the 
skill of a juggler, but it does not Tag pon Suppose 
the aeroplane is flying freely and the nose is 
ecoidentally deflected upwards; being unstable it 

will throw up ite nose stall farther, but at the same 
time the increased incidence will cause it to leap 
upwards with great suddenness. The direction of 
motion is thus rotated upwards faster than the aero- 
lane itself, so that the first quick adjustment is & 
all of the incidence to SATUS ite o value. 
Afterwards the upward tilt and upward trend of the 
path increase relatively slowly, until the aeroplane 
slows up and stalls. There is, however, ample time 
for the pilot to correct this subsequent motion, 
Ar that his attention has not wandered. 
is is the reason why the Wrighte and others 
were able to fly aerop which were unstable 
fore and aft. 

Bo long as the instability is not too great, the 
aeroplane, like the motor-car, can be controlled 
effectively whether it is stable or unstable. As 
in the motor-car, too great ea is deflnitely 
objectionable, partly because heavy forces are then 
required to execute rapid manœuvre and partly 
because heavy forces, oa adjustments of some 
sort, are required to ‘trim’ the seroplane for 
different speeds. For alterations in speed must 
be accompanied ‘by ea in incidence, which in 
& very stable magia will require large con 
forces. A neutral aeroplane, on the other hand, 
trimmed for one will be in trim for other 
speeds within a wide range. The problem here 
before the designer is so to adjust the centre of 
gravity and the tail areas as to produce & very 

tly stable aeroplane. 

e ro and y: motions of an aeroplane 
can also e bed described. though in detail they 
&re very complicated. . 

When the aeroplane rolls the falling wing meets 
the air at a larger incidence than the rising wing 
and experiences & ter lift; & very large ove 
opposing the roll is thus generated. This is the 
predominating factor in the lateral control, for it 
prevents rapid rolling and gives the pilot time to 
observe what is happening and correct it. This 
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is the reason why the Wrighta could control an | period qeoillation to which reference has been made 


aeroplane which was laterally unstable. 

If the aeroplane has a ‘dihedral angle '—tips of 
the wings higher than' the middles—side slip tends 
f SECONDS 

o 2 4 6 s io 12 [ad 





ANGULAR VELOCITIES 


YAW ——— 
ROLL 
PITCH —~---- 


DEGREES PER SEC, 








Fia. $—Oontzols fixed. The unstable rolling turn. 


to raise the wing towards which the slip is occurring. 
If it has a large vertical fin on its tail, it will turn or 
yaw towards the alip. In normal flight the dihedral 
angle has a powerful stabilising influence, because 


if one wing falls below the other, side slip will occur 
towards that wing, and & oouple will be generated 
raising the wing 


An aeroplane which has too large & vertical fin 
on ita tail and too little dihedral angle will have 
what is called spiral instability; if slightly dis- 
turbed from straight flight, it will continue to roll 
and turn ftom ita course, and ultimately descend 
in a spiral curve. This motion is, however, so glow 
in developing that it is of no importance so long as 
the pilot is m control, but like other forms of in- 
stability it is undesirable, particularly when long 
flights are contemplated. 

* Another motion ible to an * unoontrolled 
aeroplane consists of a complicated rolling and 
yawing oscillation, generally of about six seconds 
period. This will become unstable and render the 
seroplane practically unflyable if the vertical fin 
in the rear is too much reduced. Thus the exact 
proportions of these fin surfaces is a matter of great 
importance ; if they are too small, the relatively 
quick oscillations will become unstable, with disas- 
trous resulte ; if they are too large, the slow spiral 
instability, which on the whole is undesirable, will 
oocur. e problem is eased by givingea good 
dihedral angle, for this widens the Da tepib 
in fin size, without incurring either of these defects. 

One other fact of interest has only lately come to 

light. If the dihedral angle is too small, the short 





may become of the type which is caused to Increase 
by & control which contains a lag. As there is 

ways some lag between the pilot’s intention and 
his performance, this latent 
defect may cause trouble; 
even though it may not be 
80 bad as y to cause 
the oscillations to increase, it 
-may lead to great difficulty in 
damping them down. In 
bumpy weather, therefore, 
the oscillations may be con- 
tinuous from one air bump 
to the next, with disastrous 
resulta both on the strength 
of the pilot and the stomachs 
of the paseengers. The im- 
provement in the bad 
weather qualities of some of 
; the later croas-channel aero- 


lanes is attributed ially 
i increased ahem EE 
No more need be said now 
about control in normal 
flight.’ In what precedes an 
attempt has been made to 
explain why the provision of 
good control q ities is more 
' & question of proportioning 
the aeroplane and adjusting 
3 i its load properly than of 
evising new control organs. 
This prises un toaboctthe end of the War. More 
data have accumulated and messuremente have 
been refined, but most of the foregoing statements 
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Fig 3.—Oontrols fixed. The tnareasing cecaliation. 





ght have been made then. The trap which 
ed the early pioneers still, however, continued 

to take ita toll of life, though in a much lower pro- 
portion to-the hours flown. Ample power had be- 
come available to allow the no flying speed 
to be so much greater than the stalling speed that 
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accidental became rare, except when a 
pilot was doles fi slowly with the object 
of making a landing. When it did oocur, however, 
the same consequences followed as with the early 
pem but the deer waa increased, because 


SACONDOS 
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Fia. 4.—Faiture of aflerons 
(Rote apparent sucoems at ) 


applied d steady flight, 


of the higher loading and consequent heavier 
impact of the later machines. Throughout the 
history of flying to the present day this has been, 
and still remains, the most frequent cause of fatal 
accidenta. 

Shortly after the War, the British Research Com- 
mittee for Aeronautics started & research campai 

.into the causes and cures of this trouble. 

research was carried on in wind tunnels, by theoreti- 
cal work, and in actual flight at hei hta sufficient 
to rob the stall of its with the result that 
the princ Pin underlying atts are now under- 
stood several ways of eliminating the danger 
are known. 

One small part of this campaign of research is 

ing carried on by the University Air Squadron 
at Cambridge. Our task is to endeavour to obtain 
precise experimental records‘ of the motions of 
stalled aeroplanes, both when left to themselves 
and when the pilot is trying to control them. The 
&pparatus which we use was developed and con- 
structed at the Government Research Establiah- 
ment at ee and lent to us for the purpose. 
It consists of a box containing three gyrosco 
which are slightly deflected againat a control 
when the aeroplane is turning. The dalicxión of 
each gyroscope is proportional to the rate at which 
the aeroplane is turning about some perde axis, 
and they are arranged so that, between them, 
they measure the three rates of turn about three 
axes mutually at right angles. These three records 
are recorded continuously upon & moving photo- 
graphic film. Three other instruments record 

independently the movements of the three controls 


—elevator, rudder, and aileron—and all these 
records are chronised from a central clock, 
which records -second intervals on all the films. 
Figs. 2-9 show some graphs drawn from records 
selected from more than a hundred seta which we 
have obtained. These results, which will now be 
described, have all been predicted, at least in their 
general features, by calculations based on wind- 
tunnel observations of the forces acting upon models 
sup in various ways in the wind tunnels of the 
National Physical Leboratory and the Royal Aircraft 
Establishment. The wind-tunnel experimenta and 
calculations were made long before precise records 
in free flight had been obtained, but fer lecture 
shall reverse the chronological order of 

ae events and describe the resulta first before 

laining why they occur. 

2 ahows a record of one such flight. The 
experiment began at the vertical line marked 4 
seconds, when the elevator was pulled right back 
and the incidence of the wi (not shown in the 
figure) was between 19° and 20°. From that time 
the controls were held fixed until 16 seconds, 
when the experiment ended. This ent 
began exceptionally favourably, with no rotation 
of any importance occurring. 8 t flight oon- 
tinued undisturbed until 10 seconds, when some 
slight disturbance started the ane motion 
oharaoteristio of this aeroplane at this incidence. 
Increasing rates of rolling and yawing, both to star- 
board, were then recorded, which in six seconds 
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Fia. 6.—¥eilure of ailerons to obeck a rolimg turn. 


had grown to some 30? per second. The aeroplane 
by this time had rolled through some 60° from the 
horisontal, and the pilot then stopped the motion 
by pushing (orani bis elevator and reducing the 
incidence of the wings below the stalling point. 
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The rapid check to the roll which followed this last | flight, has the desired effect of turning the sero- 
control movement should be noted. The reason | plane, but that it also causes it to roll in the sense 
peer that the vue is being 

o 7 4% "6 ‘a ‘to " ^ r pushed 

Fig. 7 shows “that the rudder 
can be used to check a roll which 
has already started, if it is ap ie 
ao as to reverse the turn w 
accompanied the Steg poe e. to ia 
forward the wane ol 
The delay in si action and 
violence of the reversed roll whioh 
follows should be noted. . 

Fig. 8, however, ghows that if 
applied too late the rudder may, 
in certain circumstances, fail to 

* check this unstable motion, 
| though for the first two seconds 


w WIL BODAS i" after it was applied it appeared 

| MM e o to be going to Buooeed. 

z: | $ Fig. 9 shows the ultimate 
. history of &n attempt to control 

20 MEO OY | hate Eose Lr ru k 20° ` ilie à unstable motions by means 

di meee econo aes DL CUN : - of the rudder alone ; note the lia- 
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-e* bility of the oscillation to Increase 
Fig. 6 —Hffect of rodder applied during steady flight. (Mote indtreot nf rümg) deepitethepilot'eeffortetocheckit. 
` i ; PENAT eee resulta have been chosen 
because each shows some particular t of the 
matterclearly. Inmany ofthe other ts obtained. 

theese various aspects are Bo mixed together that & 


SECONDS 
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mra pm roll d A as incidence is impossible 





Buperinipdéed on oe stable motion is a slight 
oscillation ; 
feature of the movement 
is by some accident more 
clearly shown in Fig. 3, 
where the amplitude of 
the roll is seen to increase 

automatically. 

This particular machine 
at this incidence shows, 
therefore, two  distmot 
forms of instability, one 
technically known as & 
divergence, which ap- 
proximately doubies 
itself in every second, 
and the other an oscilla- 


ait with a tendency to 
Ti. 4 shows the effect 





the first second after they 
are d the aeroplane 
tolls m the direction to be 
expected, but almost im-- 








mediately its direction of | E ELEVATORS 0 O LL LL LL LLL 20° 
roll is reversed and it a y li A, 1o” 
plunges Vend over on the S - ^ 

icon Pm Fra. T.—BudAer succeeds in checking a rolling tum. (Noto delay In action.) 


failure of the ailerons is even more fathead when 
they are used’ to check a roll which has already 


started. 
Fig. 6 shows that the rudder, applied in straight 


ised eye is required to disentangle them. 
The utter useleasnees for any practical purpose of 
control with the above characteristics requires no 
emphasis. 
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As has been stated, these resulta can all be ex- 
lained, in terms, by mathematical analysis 
La on obtained from wind tunnels, and 
though the analyses are in- 
tricate the broad anation 


“arge couple op the roll 
eins generic. as in normal 
Might, a slightcoupleis gener- 
ated in the sense to increase 
the roll. This is because (see 
Wig. 1 at 20° incidence and 
Above) the increased incid- 
noe of the falling wing tip no 


The primary cause of the "e 
rouble lies in the change, , ^? 
when the aeroplane stalls, of fi 40 
the effect of rolling upon the  , 30 
<olling couple. Instead of & 8 

Š o 
q Oo 









ANGULAR VELOCITIES: 
YAW = 


a small rate of yaw generates a large rolling couple 


depressing the retarded wing. This is partly 
because the advancing wing is travelling faster 












D SS LV 


o inoreases the lift upon 
ut slightly decreases it. 

Whare is thus nothing but the 
nertia of the aeroplane to 


»revent rapid rolli 'The o 
mplicated effecta of inertia, 
‘uch as thoee we observed in 


‘elation to ships at the be- 
dnning of the leoture, are 
hus introduced, and the 
raluable factor of time for 








AILERONS 





Fla. 8.—Buddee fails to cheek a rolling turn. 





he pilot to think is absent. 

e instebility of the motion is easily explained. | than the retarded wing and Pare because of the 
Nhen a stalled wing rolls there is not only a slight | side slip which follows the ya di haa been found 
oe le i - the roll, but in addition a couple | that the rolling moment Sodio by side slip is, 

jor the falling wing. This is because | for some as yet unknown reason, very much 

greater on a stalled than on 

Secoves an unsteled wing.) Any 

ro n IN Tiz * To T» a 1 e 140 wW 


ANCOULAR VELOCITIES 


be WS oBRES 


Fe. 9. —Atterrpé to control the roll by means of rudder alone. 


y ith i inorease of incid- 


rag increases very rapidl 
w in stalled flight, eyen 


-410e on a stalled wing. 


* The which follow will be more easily understood 
«dth the help of a model rh can po noid n tae amd and 
oved m the ways 


m a modal 
theo er e aira ar i antl bose MEM 





slight disturbance in 
therefore generates a rolli 
couple, and the resulting 
roll both tends to increase 
itself and to cause the rate 
of w to inorease still 
er. Such & is 
obviously cumulative. 

The inoreasing oscillation 
can also be explained, but 

e explanation is too in- 
volved to be given in the 
time at my disposal. 

The outstanding feature 
of the whole problem is, 
however, the great influenoe 
* of yawing motions on rolling 
couples, and this should be 
borne in mind when the 
action of the controls is oon- 
gidered. 

The characteristic feature 
of aileron control in stalled 
flight is that, whilst the rolling couple which they 
can exert is weak, they also exert a powerful 
yawing couple the wing DUE E which they 
are trying to raise. e &eroplane 
yawing, and a large riso moment is soon 
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indirectly generated by the yaw, which entirely 
swamps the direct action of the ailerons. The 

apparent success, in Figs. 4 and D, of the ailerons, 
for the first second after their a plication, followed 
by oomplete failure, is thus explained. 

The action of the rudder m ca the aero- 
plane to roll, so that the retarded wing falls, is 
now easily understood ; the roll follows after yaw 
has been ted. The difficulty of using the 
rudder in & way which will not cause an increasing 
oscillation arises from the fact that ita effect on 
Toll is dela until it has succeeded in generatihg 
a yaw. e Baw in the i AE ihe seas 
that delay in the control of a a which auto- 
matically tends to increase, is fatal, 

To sum up. The motion is violently unstable 
in two ways. The ailerons are a positive source 
of PoE since they produce an effect TuS * 

appears satisfactory but is ultimatel 
opposti of that expected. The rudder, dun 
ective, provides a kind of control ve 
to use and, moreover, is often too w even to 
prevent the first unstable plunge from continuing. 

The continuous series of accidents resulting from 
accidental stalls near the ground are thus explained, 
for, though the motion can always be checked by 
thrusting the stick forward, and ao diving to regain 
speed, is remedy 1 bao oss whoh the proud io 
near. The pilot’s reflex response when he finds 
himself suddenly rolling over and diving into the 
ground is to pull the stick back and to the side 
away from the roll. This, as we have seen, has 
disastrous result. 

There are two lines along which & cure can 
be effected. One is to elimmate the instability 
and the other to improve the control. After what 
has been ssid above, there will be no difficulty 
in realising that the final solution will be along 
both linee. 

The T of impro the control was 
koi y used by the Wri ta: to supply a 

dee This prevents the worst conse- 
diente of stallmg, but it does not, as we have 
seen, provide a satisfactory control. Moreover, it 
can only cause the aeroplane to roll after it has 
started it yawing, and this may be very undesirable 
pia Are ie to be a house or tree on the side 

sinh tus sem han io be tase. An 
à b Abeta rudder, however, Aapan ot a sufficient 
cure, is. & necessary factor any aomplete 
cure. 

Ants solution is to provide some form of 
control at the wing tips, which will lift the wing 
powerfully and simultaneously push it forward, 
rather than push it backwards, as does the standard 
aileron. The ya action of the aileron will thus 
indirectly renlo the direot rolling action, instead 
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y posing it as at present. epee Sete 
omg Lr thins one is to provide a surface beyond 
tips whioh, even when the main wings are 
zn will be inclined downwards so as to meet 
ways. This surface will not itaelf be 
wies if ita angle is oontrolled by the pilot it 
can be made to exert either an upward and forward 
or & downward and backward force, which is just 
what is required. Such surfaces will also prevent 
rapid rolling and eliminate the instability. This 
device is used in Hills Pterodaoctyl, & tailleem 
aeroplane which is said to be as stable and oon. 
trollable when stalled as in normal flight. 
A second method of achieving the same result is 
to pan one of Handley Page’s slota in en of the 
Tf these slota are left permanen 
We yl duy the stall on the tipe EE anal ic md d ele 
it has ocourred on the remainder of the wings ; the 
characteristics of unstalled wings which prevent 


rapid ro im occurring will thus be retained, 
and the ten alid Sieh to cause yawing will be 
eliminated. Stalled en becomes very stable 


and eaail abere een the rate of oontrol is 
not rapid. If i addition the slota are intercon. 
nected with the ailerons, so a8 to close on the side 
to be depressed, but to remain open when thc 
stick is central, the power of rapid control will b« 
secured in addition to stability, oe the asian om 
the slot will cause the wing ith a 
consequent large loss of lift oe of 
by comparison with the other tip on.which the 
slot remains open. The large direct rolling moment™ 
rated in this way is thus reinforced mth the 
indirect effect of the ya moment resul 
from the increased on the wing tip which i» 
is desired to ess. This is the reverse of th: 
action of no: ailerons, which exert an increasec 
on the wing which it ia desired to raise. 
nfortunately, the slote cannot be left ope 
permanently, because the wings will then absorl 
too much power in normal flight; hence scheme 
have had to be devised to cause them to shut 
automatically, when the incidence falls below tht 
angle. Handley Page has devised one very 
successful method of doing this, of which account+ 
have been given in the daily Press. Another some 
what different method of doing the same thing ha 
been devised by McKinnon Wood at Farnborough 
Which of these methods will ultimately prevai 
is as yet uncertain, but that a complete cure in : 
practical form can be found is now maS doubt 
and we can gph look forward to a time when 
its principal danger ha been eliminated, flyin 
be ready to tako ite p in the world's trans 
port, on terms whioh, in t of danger, wil 
oom not unfavourably wi with t the older and more 
established methods. 
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PHOTOGRAPHIO INDUSTRIÐS. 

The importance of air oonditioning in this 
-industry is very great. . Absolutely pure, dirt-free 
air. is required in the manufacture of film and 
sensitised papers, as the slightest atmospheric 
impurity is reflected in the developed photograph. 
The air filtration plants must be as nearly as 
ihle 100 per oent: efficient. Temperature and 
Y conditions are extremely important, 
especially the latter, owing to the danger of static 
electricity in winding consequent risk of fire 
should the film become too dry. Again, in film 
studios, a dry pure atmosphere is required when 
' shooting ' pictures, otherwise the film is blurred. 


Perrina TRADHS. 


In newspaper printing, correct atmospheric 
conditions are esential to prevent breakage of 
the paper due to too much moisture in the press- 
room, and also to keep the ink at the right tempera- 
ture, and the rollers pliable. Too low a temperature 
causes these rollers to become hard. In colour 
printing, correct temperature and humidity are 


very necessary, or the colours do not remain 
distinct. - 
_ TumaTRES, ÜINHMAS, WTO. , 
Here again air conditioning plays an important 
. Discriminating gl in eed esame 
a theatre or cinema which is chilly in winter and 
insufferably ologe in summer. Absolute comfort 
can only be ensured by proper heating and ventila- 
ting equipment, coupled with some means of air 
acer and air cooling in warm weather. 
is question of air cooling is very obvious when 
it is remembered that an adult at rest emits about 
400 B.Th.U. per hour; therefore, in a cinema 
with ed accommodation for 2000 people, 
800,000 B.Th.U are given off hourly from the 
occupants. 
Summarising the above, it will be seen that air 
conditioning enters into many spheres of our 
industrial life, both for ensuring human comfort, 
and also uniformity of product and more rapid 
output of many manufactured articles. There is 
f ya single im t industry that can dis- 
with air conditioning in some form or another. 
this short article I have only chosen & few 
‘examples at random, 
Table II. gives & few typical uses to which air 


Tania IL 








:*1:: g 


ER 8 $5889 
1 


- 
* 





a 8& 5 222282 





No. 3054, Vor. 121] 


NATURE 






703 


conditioning may be put, together with air changes, 
temperatures, and humidities usually employed. 


' Am-CosprrioNING EQUIPMHNT. 

There is no standard air-conditioning plant that 
will universally perform all the above-mentioned 
requirements; each individual application must 
be carefully considered, the method of obtaining 
ths desired resulta’ deatied upon) phd ‘the uip- 
ment must then be designed and installed by 
an air-conditioning engineer, to suit the 

iling oonditions. 

Briefly, the principal components of an air- 
conditioning plant and ita method of operation 
comprise : 

(1) Some positive means of moving the air bei 
dealt with. This is usually effected by fans, o 
either the oentrifugal-oased or pro r type, 
direct-coupled to some prime mover, such as & 
steam or internal-oombustion engine, or an electric 
motor, or belt-driven from any convenient source 
of power. 

(2) There must be some means of distributi 
the air where it is wanted. This is usually eff 
by blowing the air through ducts, constructed 
either of bricks, concrete, wood, galvanised sheet 
steel, copper, or aluminium. The materials used 
for duct construction are entirely decided by the 
use to which they are put, and the type of building 
in which they may be installed. 

(3) There will be some form of heater for raising 
the tem ture of the air; this usually takes the 
form of a battery of plain or gilled tubes over 
which the air is passed, the tubes being fed with 
either live steam or steam from engines 
and turbines. Alternatively, if the battery is 
required for cooling the air, then brine or ex- 
panded ammonia gas must be pumped through 
the tubes. 

(4) It may be necessary to filter the air; this 
may be effected by the dry, viscous, or wet filtration 

rocesses. In the dry method, the air is either 

wn or forced through canvas bags, or metal- 
plate filters with rough oldth linings, td which the 
partioles of dirt ere, or sometimes for very 
pecial filtration a oombination of canvas-bag 
ter and metal-plate filter may be used. In the 
viscous method, the filter consista of a metal frame 
containing ceils of wire immersed in oil, the dus 
in the air being arrested by the film of oil. In 
the wet filtration method the air either passes 
through copper gauze screens, the screens being 
flooded by a continuous stream of water, or 
else it is cleaned in a proper air washer and 
humidifier. 

(5) Air is humidified in several ways, all of 
which demand the intermixing of the air with a 
steam or water spray. The usual humidifler, which 
also acts as a wet filter and air washer, comprises 
a body casing of sheet metal, of either galvanised 
steal of co . [This casing is mounted on a 
settling containing water. The air enters 
one end of the humidifier, where it comes into 
intimate contact with a bank of water sprays or 
atomisers. These atomisers are supplied with 





e 
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water under pressure from a oentrifugal pump, 
the effect being that the air is thoroughly inter- 
mixed with a very fine oloud of water particles 
and is therefore washed and saturated. The air 
then strikes against zig baffle platea or elimi- 
nators, which remove all ita entrained moisture, 
and leaves the humidifier at a relative humidity 
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of 100 per cent. and is 98 per cent. pure and 
clean. 

The above brief description of the chief com- 
ponents of an air-conditioning plant is b 
means complete, but it may serve to indicate 
what are the essentials of some installations: used 
in industry. 





The Royal Academy’s Exhibition. 


da pening of the Royal premi Exhibition 
pes. P ustioston House is a seaso 

interests most of us, even if we are not endowed 
with special artistic perceptions. In art, as in 
science, there is specialisation into ee 
spheres; and therefore great variety of effort, with 

e necessary limitations, must be layed in the 
works exhibited by an Academy. in science 
also, creative ideas cannot be expected to be con- 
ceived so frequently as commonplace perform- 
ances. 

In portraiture there are, at this year's exhibition, 
as usual, a good many ' personalities.’ Somehow, 
we always regard these frequencies with vague 
descen schooling ourselves into approval or 


val. Contrasts are inevitable, but perhaps 
pes ete antithesis is exemplified in Sir William 
'8 study of Mr. Lloyd rge (290), and that 

of Mr. Stanley Baldwin, by Oswald Birley (434), 


the one distinotive enough, yet flamboyant, and the 
canvas full of acoeasories; the other of marked 
sobriety of treatment, wholly leasing. So much 
for our rulers. But Orpen’s ir George Maxwell 
(193), a ruler in lesser measure, pe & gift to him, 
in tribute of service, from the Chinese community 
of Malaya, is a great ion. George Harcourt 
haa painted Dr. Norwood (237), almost full 


‘le ; for Marlborough College, with accuracy, 


the p pm befitting a distinguished school- 
master. ere is & suggestion of an academical 
robe, otherwise we have the philosophy of clothes 
in metioulfus lay, Which u S Pa forms will note. 
Bir Arthur Keith, by W. W Calas (100), dis- 
appoints us in ects of intellectual virility ; 
surely here was a sitter who could wear no mask. 
On the other hand, we might apprehend possible 
&rials with Sir Gowland Hopkins, but his portrait 
by George Henry (248), for the Bio-Chemical 
Laboratory, Cambridge, is good, if of rather ruddy 
tone. However, man does not live by calories 
alone. Richard Jack gives us a capital example in 
his Prof. A. G. Perkin (382), scarlet and green much 
in evidence. The catalogue Laces him outside the 
humanities, and names him “ Perkins.” Sir Arthur 
ae Cope ope suppli ies a conscientious presentment of 

almer (374) for the University of 
Reading . George Harcourt’s oil of Mr. Llewelyn 
B. Atkinson, lately president of the Institution of 
Electrical Engineers, we find disappointing, lacking 
reminiscence. Lavery paints Dr. Nisholas Murray 
Butler with subdued and faithful effect. The late 
Thomas Hardy (in three-quarter) looks ight 
out at one on & canvas by R. Grenville Eves (55). 
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It should please the novelist’s admirers. Many 
will approve also of Fiddes Watts “ George 
Summers, Huntaman, Duke of  Bucoleuch's 
Hounds ”’ (448), excellent and arresting in char- 
acterisation. Other portraits of special interest 
include the Master ‘of Sidney Sussex (W. W.. 
Russell), Sir Herbert Warren (Glyn Philpot), and 
Lord Hewart (Lander), painted for University 
College, Oxford. 

Among landscapes Ernest Parton’s “ A Morning 
on the Kennet " T129) is of high order; also La 

oB “À ie Stream " (181), where we 
have brilliant water, and a boy with net and bottle. 
Farquharson’s “ November (165), “ Winter" 
(208), and “ A Winter Evening " C84) ) are i cram 
good of their kind, while W. T. Wood's inter 
at Burpham, Sussex ” (381), should be seen. 
Slade’s '' Sussex Weald from the Devil's Dyke” 
(537) portrays that much- discussed expanse, formal 
but faithful. 

Apart from the natural aspects of landscapes the 
botanist may give attention to the numerous 
examples of flower studies, in mixed bunches, or 
selected, which are hung.” Merit varies ; and ugly 
vases on chessboard patterns do not enhance effect. 
We like Hayward’s “ Lenten Hellebore"' (44), de- 
pioted in a tankard-shaped receptacle, and Wood's 

Drooping Roses” ie 

Quite & number o old barns and their interiors 
are here, which is all to the good. They well repay 
study, especially Steel’s " Unthank Hall Barn 
Derbyshire " (04). Many ancient barns are now 
marked for destruction under the tr rt march ; 


and, goi off oe a tangent, we are muo interested 
in ing’s presentations of horses, par- 
Sod his ' | '* Bolario ” (84). 


hitectural Room claims mostly the atten- 

tion ne those intetested in the style and progressive 
ideals of designers. On the whole there is much 
of an encou character. We like Mr. A. N. 
Prentice’s ew Publio Library for Westminster 
City eit " in course of erection on the aite of 
Sir Isaac Newton's old home, Orange Street, and 
in proximity to the offices of this journal. Si 
Edwin Lutyens’s “ Ambassador’s Entranoe: British 
Embassy, Washington,” buildings of low pitch, 
ignified and restful, make one feel that residence 


-in such quarters would ae ate the blood 

ressure of diplomac ew Mercantile 
Bank, Singapore,” by Lau H. Ke E F. Dowdes- 
well, is stately and satisfying. for various 


engineering, chemical, and zoological labor- 
atories may also be seen. 
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Ix his Royal Institution discourse on '' Research 
on the Control of Aeroplanes,” which appears as & 
Supplement to this week's issue of NATURE, Prof. 
B. Melvill Jones gives & very lucid expoeition of & 
problem that has long been & subject of controversy 
among aeronautical experte, young though the science 
be. Broadly speaking, the question st issue is, 
whether safety in flight should be achieved along the 
lines of construction for aerodynamic stability, or 
along the lines of pilot controllability. The theo- 
retical experta have rather inclined to the former, the 
practical flymg men always to the latter; and Prof. 
Jones, who has played the part both of pilot and 
theoretician, is well qualified to appraise both view- 
pointa. It is not difficult to appreciate the influences 
that have stirred the theoretical experte. Bryan’s 
masterly exposition of the disturbed motion of an 
aeroplane regarded as & rigid body and his analysis 
of the conditions that make for stability caught the 
imaginations of the interested mathematicians, 
trained as they were in the Newtonian school of 
simplified abstractions from reality, and for a long 
period determined the direction of aeronautical 
research. f 


Tua fact remained, however, that to the pilot the 
aeroplane was never even remotely a rigid body, for 
he himself, as part of it, was continually operating 
ita controls and guiding it to his wil. A highly 
stable aeroplane was rather a nuisance to him, for 
he did not wish to rely on a self-willed machine, but 
on himself. The mathematicians, recognising the 
falhbility of the pilot and consequently tending to 
ignore him as a control, wished to depend rather on 
the machine. In the last resort it was the multipli- 
city of accidents on landing, that is, at low speeds of 
flight, that stimulated & searching and critical analysis 
into the aerodynamios of flight under these conditions 
and into the natural and sometimes disastrous re- 
sponses of the pilot himself to rolls and dives. As 
Prof. Jones shows in his lecture, these have served 
to illuminate the whole problem of stability and con- 
trol, to expose their respective limitations and to 
indicate that the final solution must partake of both 
factors. Incidentally, Prof. Jones’s lecture illustrates 
two other points. In the first place, it demonstrates 
the extent to which experimental finish has been 
procured in the study of an intricate scientific prob- 
lem under conditions of operation infinitely more 
difficult than those normally attendant in a laboratory 
experiment; and in the second place, it has brought 
out that the aeroplane industry, principally in the 
person of Mr. Handley Page, has played no small 
part in the elucidation and solution of these scientific 
problems. " 


Tus Society for the Preservation of the Fauna of the 
Empire has undertaken a greet and important work, 
and the inroads which have been made in recent years 
upon the wild stock of many British colonies and 
dependencies show that it has entered the field none 
too soon. It is a commonplace that the spread of 
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civilisation, with ita — in of wild territory, 
felling of foresta, and draining of marshee, uproota and 
decimates the aboriginal fauna, and it is aa patent that 
destruction even more rapid may follow upon unre- 
strained slaughter in the name of sport or commercial 
ventures. Even where laws are made to restrain 
these- activities within reasonable bounds, and in 
almost all parts of the British Empire such laws now 
exist, it is difficult without a prohibitively large staff 
of wardens to enforce the law. Consequently, in many 
regions, of land and sea, destruction moves ahead of 
the natural replenishment of the stock, towards the 
inevitable goal of extermination. The Society pro- 
perly &ooepta the view that the progress of civilisation 
cannot be stayed, and that the legitimate interests of 
sport must be safeguarded. It wisely oonoentrateg 
ita efforts, therefore, upon the sheltering of a nucleus 
of the wild life of any region in great reserves or 
national parks. An excellent pamphlet on ''The 
Passing of Wild Life” describes the Society's point 
of view, and insista upon the need of public support. 
and of immediate action in the creating of reserves. 
Copies of the pamphlet may be had from the Secretary 
of the Society, o/o Zoological Society of London, 
Regent’s Park, London. 


Sm Rosgar Haprimnp, Bart., has been elected a 
foreign associate of the National Academy of Sciences 
of the United States of America. The announcement 
has a fitting complement in the award by the Iron 
and Steel Institute, referred to below, of the Beasemer 
Gold Medal to Mr. Charles 8chwab, one of the leaders 
of the steel industry of the United States. Inci- 
dentally, it may be mentioned that the Bessemer 
Gold Medal was awarded to Bir Robert Hadfleld so 
long ago as 1904, Sir Robert’s latest honour brings 
him into distinguished company. The National 
Academy of Sciences held its first scientific meeting 
in 1864, and immediately took advantage of a by-law 
permitting the election at any one meeting of not 
more than ten foreign assogiates, by elgoting this 
number; the names included Faraday and Brewster. 
Since that time, the National Academy has grown 
steadily in importance and 1n numbers. The member- 
ship roll has now increased to more than two hundred, 
but the list of foreign associates is less than twenty. 
Sir Robert’s dieotion brings the number of Britiah* 
men of science on this roll of honour up to twelve; 
16 includes the two living past-presidente and present 
president of the Royal Society. The last British 
worker to be elected was Bir Frank Dyson, Astro- 
nomer Royal (1926). 


On May 3, at the annual general meeting of the 
Iron and Steel Institute, the Bessemer Gold Medal 
was presented to Mr. Charles Schwab, preedent of 
the American Iron and Steel Institute and the 
president of the Bethlehem Bteel Corporation. Mr. 
Schwab was born in Williamsburg, Blair County, 
Pa, on Feb. 18, 1862, and started his distinguished 
career in the Edgar Thomson Steelworks of the 
Carnegie Company by driving stakes at a dollar a 
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day. By his own energy and ability he rose in 
Seven years to be chief of the Engineering Depart- 
ment of the Carnegie Company. The great Home- 
stead Steelworks plant, designed by him, and erected 
under his supervision, was arranged to be a praoti- 
cally continuous mill, so that the raw materials went 
in at one end and the finished produote came out 
at the other. In 1896 he was made a member of 
the board of managers of the Carnegie Companies, 
and in the following year was elected as its president. 
The problem in the United States at that time was 
the manufacture of more steel, better steel, and 
more rapid production. In this, Mr. Schwab achieved 
the best practical resulta. Smaller concerns were 
oombined until the Company attained an impregnable 
position in relation to raw materiala, modern equip- 
ment, and skilful management. Further commercial 
development on economic lines was made possible by 
& fusion, of interesta between the larger companies, 
and the United States Steel Corporation came into 
being with Mr. Schwab as president. Mr. Schwab 
resigned this post after three years and obtained a 
controlling interest in the Bethlehem Steel Corpora- 
‘tion, of which he is now chairman of the board of 
directors. The Bethlehem plant at that time was 
largely ‘engaged in the manufacture of munitions. 
Under the control of Mr. Schwab ib has become one 
of the best steel works in the world, and at the present 
time the manufacture of munitions takes up lees than 
5 per cent, of the productive capacity of the plant. 


Tux annual May Lecture was delivered before the 
Institute of Metals in London on May 8 by Prof. 
©. H. Deach on '* The Chemical Properties of Crystals.” 
Prof. Deech discussed the various ways in which 
atoms may be held together in & crystal: by the 
simple exchange or sharing of electrons, or by residual 
foroee, In rock salt the molecule has disappeared, 
but there are many substances built up of molecules 
in the solid as well as in the liquid state. In a few 
simple cases it has been found'poemible to calculate 
the forces of attraction in & particular face of a crystal, 
and in thé way the differing chemical properties of 
different faces can be explained. Such differences 
account for the varying habit of crystals of the same 
substance grown under different conditions. When 
a metal is attacked by an acid, distinct ‘ etoh-figures ' 
‘re produced, and the shape of theeq must be imti- 
mately related to the internal structure of the metal 
orystals. The figures vary in the moet curious way 
when the solvent is changed, as is shown by large 
single crystals of oopper. The compounds of metals 
with one another have puzsled chemists, as they do 
not follow the ordinary rules of valency, and have 
many anomalous properties. The modern view of 
the constitution of the atom makes it possible to 
explain them, and the relations which have been 
found between the forces of cohesion and of chemical 
affinity make it likely that there is a gradugl transi- 
tion from the simplest solid compounds, such as salts, 
through intermetallic and other compounds, to solid 
solutions, which are regarded as mixtures. The 
chemical properties of orystals are most easily illus- 
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trated by substances which do not consist of closely 
packed atoms, but have an open structure, such as 
graphite. Looseneas of structure is also important 
for diffusion in solids, on whioh many technical 
processes depend. 

Da. F. H. G.’Van Loon, formerly profeesor of 
psychiatry and neurology in the Medical School of 
Batavia, read a paper on “ Primitive Instingfave 
Reactions in Pathological and Normal Malay Life,” 
at a meeting of the Eugenics Society held on May 4. 
Dr. Van Loon illustrated his paper by a kinemato- 
graph film of a case of latah, the curious Malay 
insanity in which the patient copies any movements 
made in front of her. The problem with which Dr. 
Van Loon dealt is of much wider interest. He has 
been studying mental differences in race, not through 
the well-known avenue of mental testa, but by 
means of the insane behaviour shown when .the 
normal intelligenoe and control are thrown out of 
gear by disease. He compared amok and latah, for 
example, with manifestations of insanity such as 
those against whioh legislation has been enacted in 
England to allow a judge to prevent undue litigation 
by an insane person who is frequently bringing cases 
into court. Clearly there is-a wide distinotion 
between such ‘reasoning’ madness and a more 
primitive and animal-like reaction, for running amok 
corresponds very definitely to the behaviour of some 
afiimals acting under the instinct of extreme fear; 
the hallucinations which are the first symptoms of 
amok are such as to induce terror. He also showed 
that these primitive and animal-like instincts oónie 
out in the white races when acting as a group. Mob 
psychology brings the group down to the primitive 
instincts which are rarely observed in the white 
individual; and a European or American mob, when 
it ‘gees red ’—virtually goes mad—behaves with all 
the primitive and brutal barbarity shown in the 
insane patients of primitive races. The obvious 
conclusion is that fundamental differences of race are 
of & hereditary nature. 


A WHLL-ATTHNDED meeting was held, by permission 
of the Royal Society of Medicine, at 1 Wimpole Street, 
on May 2, for the purpose of furthering a scheme for 
founding in Oxford & science museum of instrumenta 
and exhibita to illustrate the history of science and 
medicine. Sir Humphry Rolleston, in taking the 
chair, spoke of the new life given to the famous 
museum of Elias Ashmole at Oxford by the splendid 
gift of the Lewis Evans historical collection. After 
referring to the whole-hearted support given to the 
scheme by the late Sir William Osler, he invited 
Dr. R. T. Gunther, to whose energy and enthusiasm 
is due the fact that the project is assuming practical 
ghape, to give an acoount of ways and means. 

De. Œ remarked that Ashmole’s Museum, 
opened in 1888, is the oldest natural history museum 
in Great Britain. "The building was originally devoted 
partly to.the exhibition of specimens and partly to 
the meetings of the Oxford Philoeophical Society. 
The ground floor was furnished as the oldest publio 
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chemical laboratory in the country. The upper 
floor has now been recovered as a museum, but the 
remainder should surely be restored to something 
more resembling its original purpose than its present 
use as & book store. The meeting was addressed by 
Dr. Knobel speaking for astronomy, Dr. Celman for 
zoology, Prof. Gibson for pharmacology, Sir G. 
Fordham for cartography, and Prof. Boyoott. for 
medicine. Three resolutions in favour of establish- 
ing such & museum in the Old Ashmolean building, 
which already houses the Lewis Evans Collection 
and valuable supplementary exhibitae, were carried 
unanimously. A further resolution, ‘“ That this 
meeting approves the formation of a society of ‘ Friends 
of the Old Ashmolean’ for the purposes of assisting 
in the restoration of the Old Ashmolean building as 
a public Ashmolean Museum of the History of Science 
(comparable to the Ashmolean Museum of Art and 
Archwology), and for providing by means of annual 
eubscriptions an income for the purchase of desirable 
objecta of scientific interest for the Lewis Evans 
Collection," proposed by Sir D'Arcy Power and 
seconded by Dr. F. A. Dixey, was also carried 
unanimously. 

On May 4 the annual Romanes Lecture was de- 
livered at Oxford to a large assembly by Prof. D. M. 8. 
Watson, on '' Paleontology and the Origin of Man." 
Prof. Watson pointed out that the minor periods of 
geological time are determined by paleontologioal 
remains. The changes produced by evolution tend 
generally to greater efficiency in relation to the mode 
of life. But though the general course of succession 
in any given group is often beyond question, the 
actual line of descent remains frequently in doubt. 
Pithecanthropus had bony superciliary ridges and a 
very amall brain; Piltdown man (Eoanthropus) had 
an ape-like lower jaw, but slight brow-ridges; the 
brain was still small. The Heidelberg jaw was 
man-like. Neanderthal man had strongly developed 
ridges, and so had the Rhodesian skull, though it 
differed in other respecta. The course of human 
evolution is thus uncertain. Prof. Watson said that 
Dryopithecus is probably in the line of human 
ancestry, but evolution has doubtless proceeded on 
greatly divergent lines. Many of these have de- 
pended on mental development, that is, on the 
arrangement of molecules in the nervous system ; 
and so have transcended the province of the palmonto- 
logist, whose business is only with the obvious 
morphological facte. 

Me. ROLLO APPLHYARD gives a complete account, 
in the Mectrical Review for April 27, of the Penzance 
cable station of the Western Union Telegraph Co. 
‘This is the first time that a full description has been 
published of a submarine oable station fully equipped 
with modern types of amplifying and repeating 
apparatus, It is of great intereat at the present time 
in connexion with the competition between radio and 
cable companies. The main cables of the Western 
Union Telegraph Co. are divided into two groups, 
one ending in Valentia and the other at Penzance. 
The introduction of cables sheathed with permalloy 
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has enormously increased the speed of working. 
Every cable in the Company’s Atlantic system is a 
link in one of nine through routes. AHN the manual 
work of the cables is done at terminal stations such 
as London or Liverpool and New York or Boston. 
The whole of the intermediate relaying ia now auto- 
matic. There is no pomibility of &ocumulation of 
traffic anywhere except at the terminal stations. 
The introduction of through working has greatly 
increased the accuracy and speed of transmission. 
The limit of manual working used to be about 150 
letters per minute. Now a loaded cable having four 
channels works normally at 1800 letters per minute 
with much higher accuracy. It is interesting to 
remember that progrees in cable design began by 
reducing the electrostatio capacity. The loading of 
cables with induction coils was then suggested, and 
finally the discovery of permalloy made uniform 
loading possible. At the present moment the Com- 
pany is experimenting with modified loading to see 
if duplex working, which would double the speed, is 
posible. Unfortunately, trans-Atlantio telephony by 
submarine cable is not yet in sight. 


Da. W. R. Browns, assistant professor in the 
Department of Geology and Physical Geography of 
the University of Sydney, has been elected president 
of the Linnean Booiety of New South Wales. 


Tam George Darwin Lecture will be delivered by 
Mr. W. H. Wright, of the Lick Observatory, at the 
ordinary meeting of the Royal Astronomical i 
on June 8. The subject of the lecture will be “ The 
Photography of Planets.” 


Sm Feawk Dyson, Astronomer Royal, will deliver 
his presidential address to the Institute of Physics at 
4.80 Pas on May 15, taking as his subject '' Physios in 
Astronomy.” -The address will be given in the rooms 
of the Institute at 1 Lowther Gardens, Exhibition 
Road, South Kensington, London, 8.W.7. 


Tma following have been elécted honorary members 
of the Institution of Civil Engineers: His Royal 
Highness The Duke of Yorf, Sir Alexantier B. y 
Kennedy, the Right Hon. H. P. Macmillan (Lo 
Advocate of Sootland), Mr. Samuel Rea, Fai 
sylvania, U.8.A.), Sir Ernest Rutherford, and the 
Right Hon. Lord Wemyss. \ 

e 


. 

Tue Linnean Gold Medal for 1928 has been awarded 
by the Linnean Soviety to Dr. Edmund Beecher 
Wilson, Da Costa professor of zoology in Columbia 
University, New York, and a distinguished worker 
in the fields of animal embryology and cytology. 
Prof. Wilson's early work dealt with descriptive 
embryology ; in the ‘nineties, he took a great part 
in founding the new science of experimental embryo- 
logy, snd many of his experimenta, especially those 
on Amphioxus, Nereis, Patella, and Dentalium, remain 
claasioal., He is known to a world-wide circle as the 
author of that admirable text-book “The Cell in 
Development and Heredity.” First published in 
1886, a greatly enlarged third edition appeared in 
1925 (reviewed in these columns on May 9, 1925, 
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p. 669). It is a model of what a text-book should be— 
enoyolopsedio, trustworthy, and judicial—and shows 
the hand of a master. 


Peor. G. W. RErrouEvy will deliver the Thomas 
Young Oration to the Optical Society on Wednesday, 
May 16. The subject of his &ddrees will be “‘ The 
Modern Reflecting Telescope." Prof. Ritchey will 
give an-account of his experience in making and using 
the great telescopes of Yerkes and Mount Wilbon 
Observatories, and of the new oellular mirrors. The 
meeting will be held at the Imperial College of Science 
and Technology, South Kensington, commencing at 
7.80 P..~and will be open to all who are interested 
in this subject. Tickets will not be required. 

Tum Council of the Institution of Civil Engineers 
has made the following awards in respect of papers 
read and discussed at the ordinary meetings during 
the seadion 1927-28:— Telford Gold Medals to Dr. 
Oscar Faber (London) and Mr. G. L. Watson (Newark, 
New Jersey). Telford Premiums to Prof. John 
Goodman (Skipton) ; Mr. James Williamson (Walling- 
ton); Mr. R. M. Wynne-Edwards (Vanoouver) ; . an 
jointly to Mr. F. C. Vokes (Birmingham) and Mr. 
C. B. Townend (Birmingham). P 

Tus Rookefeller Medical Fellowships for the aca- 


demio year 1928-29 will shortly be awarded by the 


Medical Research Council, and applications should be 
lodged with the Council not later than June 1, 1928. 
These Fellowships are provided from a fund with 
which the Medical Research Council has been entrusted 
by the Rockefeller Foundation.  Fellowshipa are 
awarded by the Council, in accordance with the desire 
of the Foundation, to graduates who have had some 
training in research work in the primary scienoed of 
medicine or jn clinical medicine or surgery, and are 
likely to profit by a period of work at & university or 
other chosen centre in the United States before taking 
up positions for higher teaching or research in the 
British Isles. A Fellowship will have the value of not 
leas than, £850 a year for a single fellow, with extra 
allowance for & niarried fellow, payable monthly 
in advan®. Traveling expenses and some other 
allowances will be made in addition. Full particulars 
and forms of application are obtamable from the 

, Medical Research Council, 15 York 
Buildings, Adelphi, London, W.C.2. 


* Ar the annual meeting of the membdts of the Royal 
Institution, held on May 1, the annual report of the 
committee of visitors for the year 1927, testifying to 
the continued prosperity and efficient management 
of the Institution, was read and adopted. The report 
of the Davy Faraday Research Laboratory committee 
was also read. The following were unanimously 
elected as officers for the ensuing year :—Presideni, 
The Duke of Northumberland ; Treasurer, Sir Arthur 
Keith; Secretary, Sir Robert Robertson. Managers, 
Lord Blanesburgh, Sir James Crichton-Browne, Dr. 
J. Mitohell Bruce, Mr. A. Carpmael, Prof. F. G*Donnan, 
Sir James Dundas-Grant, Viscount Falmouth, Sir 
Robert Hadfield, Mr. J. 8. Highfield, Mr. W. E. L. 
Johnston, Bir Henry Lyons, Mr. C. H. Merz, Mr. 
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8. W. A. Noble, Sir Richard Paget, and Dr. G. C. 
Simpeon. Visitors, Prof. E. N. da C. Andrade, Mr 
A. Glegg, Commdr. A. C. Goolden, Mr. W. Vaux 
Graham, Mr. K. R. Hay, Sir Lawrence Jones, Dr. 
V. W. Low, Mr. W. Macnab, Mr. E. 8. Mond, 
Dr. W. A. Milligan, Dr. C. C. Paterson, Dr. E. H. 
Rayner, Mr. H. M. Roe, Mr. 8. Skinner and Mr. 
W. J. Tennant. 





A, LARGA earthquake was recorded at Kew Observa- 
tory on May 2-at 21 hr. 59 min. 42 aec. G.M.T. The 
epicentre is estimated to have been 1620 miles away 
and probably in the Grecian Archipelago. The inten- 
sity of the disturbance was about one-half of that 
produced by the earthquake which oocurred in the 
same region on Mar. 31 and caused destruction at 
Smyrna. 


A NHW enterprise on the part of the Ordnance 
Survey is announced in Geography (Spring 1918), 
which consista in the reproduction of one-inch maps 
of the country originally published 1801-1830. The 
series which the survey is prepared to reprint covers 
England south of a line through Chelmsford, St. 
Albans, Oxford, and Stroud, and certain other sheeta, 
including the Humber, Lincolnshire, the Wash, 
Pembrokeshire, and the Gower area. In most cases 
four Bheeta cover a county. If the demand justifies 
the printing of an edition of 100 or more copies of each 
sheet, the price will be 5s. a sheet. These maps 
should prove valuable to students of geography and 
economic history. 

Ir is announced in Soience that Dr. Henry Augustus 
Pilsbry, chief of the Department of Mollusca at the 
Academy of Natural Sciences of Philadelphia, has 
been awarded the Academy’s Joseph Leidy Memorial 
Award for 1928 ''in recognition of his researches on 
the phylogeny of the terrestrial mollusca, in which 
field he is universally regarded as a leading authority, 
and for his work on the classification of the Cirripedia 
which constitutes the most notable contribution to 
the subject in recent years." Tho award consiste of 
& bronze medal and honorarium, given once in three 
years for outstanding work in the natural sciences. 
It was founded in 1928, and ita first recipient, in 
1825, was Dr. H. 8. Jennings, of the Johne Hopkins 
University: 

Sim Joms Rose BRADFORD contribute to the May 
issue of the Nineteenth Century and After an article 
on William Harvey, in which he gives an interesting 

account of the discovery of the circulation of the blood, 

of the state of medical knowledge at the time, and 
of Harvey's connexion with the Royal College of 
Physicians, London. In the coming week, the Royal 
College of Physicians will celebrate the teroentenary 
of the appearance of Harvey's “ Exercitatio Anatom- 
Joa de Motu Cordis et Sanguinis,” which was published 
at Frankfurt in the spring of 1028 when ite author 


was fifty years of age (see also Natunn, Mar. 31, 
p. 507). 


Toa twenty-third International Congress of 
Americanists will be held in New York City during 
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the week beginning Sept. 17 next. An organising 
committee has been formed, of which Dr. Franz Boas 
is chairman, and Mr. P. E. Goddard, of the American 
Museum of Natural History, is secretary. The 
Congress will be divided into six sections, dealing 
with the ethnology of America, the archeology of 
Amerioa, the origin, distribution, and ethnography 
of the American Indian, native languages, the dis- 
covery and early history of America, and finally, 
geographical and geological questions with special 
reference to human activities. The titles of papers 
and abetracta for submission to the Congress should 
be in the hands of the secretary not later than 
„June 1. 


Is spite of the advances in medical knowledge and 
practice, maternal mortality has continued at a high 
level, and has shown little tendency to decline. The 
subject ia engaging the concern of the Ministry of 
Health, and in a circular (No. 517) issued in 1924, the 
attention of local authorities was directed to the 
importanoe of providing facilities for assistance in the 
diagnosis of puérperal fever and puerperal’ pyrexia, 
and for the treatment of patienta who are unable to 
secure adequate treatment for themselves In a 
further circular (No. 888) recently issued, the Minister 
of Health again directe attention to theme necessary 
services, and expreses the hope that in all areas all 
maternal deaths will be investigated by a competent 
and experienced medical officer. 








APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—A Paterson 
research scholar in the Cardiographio Department 
of the London Hospital—The House Governor, 
London Hospital, E.l (May 15). A profeeeor of 
philosophy in the Egyptian University, Cairo—The 
Director, Egyptian Ednoational Office, 39 Victoria 
Street, 8.W.1 (May 22). An assistant lecturer 
in zoology and geology in the University College, 
Southampton—The Registrar, University College, 
Southampton (May 28). Research chemists at re- 
search establishments of the Department of Scientific 
and Industrial Research—The Secretary, Department 
of Scientific and Industrial Research, 16 Old Queen 
Street, 8.W.1 (May 28). «A student probationer 
(zoologist, botanist, or physiologist) at the Marine 
Biological Laboratory, Plymouth—The Director, 
Marine Biological Laboratory, Plymouth (May 30). 
The Grote chair of philosophy of mind and logio at 
University College, London—The Academic Registrar, 
University of London, South Kensington, 8.W.7 
(June 14). The Sir William Dunn chair of pathology 
at Guy's Hospital Medical School—The Academio 
Registrar, University of London, South Kensington, 
8.W.7 (June 15) A temporary reader in organic 
chemistry in the University of Dacca, East Bengal— 
The Registrar, University of Dacca, East Bengal 
(June 26). An assistant lecturer in chemistry at 
the Battersea Polytechnio—The Principal, Battersea 
Polytechnio, 8.W.11. 


Our Astronomical Column. 


Briant Merson FROM Harnuv's Commr.—On the 
morning of May 0, at 1h. 40 m. G.M.T., a meteor 
equal to Jupiter was seen by two obeervers at Bristol, 
and the flight was recorded from 317° — 1? to 187° + 10°, 
which is equal to about 125 d Buch a 
lengthy course is very seldom recorded for a meteor 
of any kind. The path recorded shows the radiant 
was probably at 387°-4° and from the ea 
computed for meteors from Halley’ prer e May a 
There is little doubt, therefore, that 
fireball was & partiole from the nn E Halley's 
comet. Though the full moon was shining strongly 
at the moment the object appeared, the latter pre- 
sented a fine spectacle as it occupied five seconds 
in ita transit and threw off a bright trai of sparks. 
As viewed at more southern stations and from the 
English Channel, the meteor must have been a very 
conspicuous object, and it is hoped that some addi- 
tional observations of ita path will come to hand. 
This shower, discovered by Tupman in 1869-70, is 
specially interesting from ita association with Halley’ 8 
comet, 


CowxxwrABY BPeorRA.—Mr. N. T. Bobrovnikoff has 
recently published several papers on this subject 
yi Jour., October and December 1927; Pop. 
. Halley’s comet ahowed marked 

the apparition; when near” 

t predominated ; at distance 
deer ees. Mio oL toe at due to 

n May Ba predominated. A sudden change hap- 
pened on the bands of CN IV disappeared, 
those of C+E Gp eee ae alae those of C IV 
somewhat weaker. Barnard at the same time noted 
a swelling Mp of the nuoleus. A note is made of the 
tendency of the head of this comet to repeat ita 
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behaviour at successive returns; many of the draw- 

ings made by Bessel in 1835 resembled phases seen 
in in 1910 ; bright jets from the nucleus were also 
drawn in 1682 and 1759. 

The comet Pons-Winnecke last summer exhibited 
the violet of which oould be traced 
as far into ultra-violet as in the case of Altair, 
which was in the same region of the sky. The bright 
knota of the of the head indicated the 
following diametera: O+H, 5000 km.; ON IV, 
3600 km.; C IV, 3000 km.« continuous espectrum, 


2000 km. A in the trum occurred. between 
June 10 and 19, CN IV being first brighter, then 
fainter than C+H. This was one of the cometas 


to be examined ically, by C. Wolf in 
1869 ; he noted the three bands of the Swan spectrum, 


Tae Erwsrfrs DEFLHXION or LIGHT om THE* 
Earreem ox SrPrEMBER 1922.—Lick Observ. Bul., 
No. 397, contains the full discussion, by Prof. W. W. 
Campbell and R. J. Trumpler, of the photographio 
investigation undertaken in West Australia. les the 
diagram gives very convincing evidence of the close- 
ness ithe which the observed deflexions of star- 
places agree with those calculated on KEinstein's law. 
A discusion follows as to the le effect of 
abnormal terrestrial refraction owing to the fall of 
temperature during totality ; it is convincingly shown 
that the effect would be very small compared with 
the observed shift. It is also shown that Cour- 
voisier'a Yearly refraction could not be traced and 
was apparently not Herat It may be pointed out 
s MID ople are still unconvinced by the 
evidence, the effeot is to be further in- 

i at next year's eclipse in Sumatra by Dr. 
Jackson and Mr. Melotte. 


M 
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Research Items. 


Pre Riven Inpiuan Tarises, CALIFORNIA.—Àn 
attempt to reconstruct the culture and distribution 
. of wn tribes of north-eastern California, before 
the coming of the whites, in fleld work carried out in 
1928, is made by Mr. F. B. Kniffen in vol. 28, No. 5, 
of the University of California Publications in American 
Archasology and E . The Achomawi and 
Ateugewi were oriented around the Pit River in a 
region with a oertain general unity of climate and 
' resource which contained & series of semi-isolated 
habitable tracts. There were certain unifying factors 
in & oommon culture and a largely common 
which encouraged trade, exchange of food prr , 
and unity against a common foe. Even sitim 
groupe, however, political unity was generally ciroum- 
stantial rather natural. The population was 
roughly in the neighbourhood of 8000. The Indian 
hes now been DARE paok Lotha toky Sie of Me 
valleys or works for the white rancher. y once 
claimed as their own a vast territory ing from 
Mount Shasta and Goose Lake to the Madeline Plains 
and Mount Lassen on the south, and from the Warner 
Range on the east to Montgomery Creek on the west ; 
but 1 was especially along the Pit River that the 
s of attraction were found. The valley areas 
o an ing variety of animal and vegetable 
food, the vegetable being capable of being either 
consumed immediately or stored for winter. The 
Indians recognised eleven groupe, each bch. big of 
those living on a single gite or on several nearby ates, 
nine of them being collectively termed Achomawi in 
anthropological literature, though they had no ool- 
lective name for themselves. The two Ateugewi 
groupe differed from the Achomawi in language and, 
while friendly with some, were at enmity with others. 
The four western groups of Achomawi and the Ateuge 
buried their d built round winter houses, used 
dug-out canoes, the full Californian acorn 
technique, owned food-tracts privately or by families, 
but dae ea no ohiefteinship over the group as 6 
whole. e five eastern groupe and the Aporige 
oremated their deed, built their winter houses over 
or oval exoavations, had no tanoes or 
acorn complex, and Do & group chief, but no 
private ownership of food-bearing tracta of land. 
Mops. HOUSES oven Graves IN Oonanis.—tin 
Man for April, Mr. Patgick Buxton describes a burial 
custom followed in Nanomea in the Ellice Group, 
now that the older customs bave died out owing to 
the introduction of Christianity. Formerly it was the 
edge t Oe en ee ee 
ow that burials take place in a cemetery, a small 
house is.ereoted over the grave. The body is buried 
the ground and white coral is sfrewn over the 
grave. ve this a amall house is erected, the ge bt 
observed being about 5 ft. high and having a ri 
salaried 6 ft. long. Nothing quite like this has 
recorded from any other pe of Polynesia, 
although the erection of huts in the burying ground 
and the strewing of black and white pebbles over the 
grave have been noted. Mr. Buxton also records two 
remarkable rock-cut basins of unknown use and date 
from Tanna, New Hebrides. They are cut in two 
large masses of rock—a very soft tafi—which have 
been roughly squared-and faced. In each has been 
cut a basin. In one cese the basin is circular, about 
26 in. in diameter and 6 in. deep, with two Overflows 
and circular depreasions around the in. In the 
other, the basin is , and about 26 in. by 
9 in. long and 6 in. or 7 in. deep. Each held water. No 
similar objects have been recorded by any other 
visitor to ie island. 
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PLUMAGE AND Bmxuan DevEgLOPMENT.—Ün many 
of the mud-fi&ta of British estuaries, as well as on 
the sandbanks of Holland, groupe of waders remain 
during the summer months, while their kin have 
departed for the arctic regions, to which the breeding 
range 18 confined. These laggards are generally 
ded as 12908 &nd immature birds, and yet 
although in the majority the plumage indicates im- 
maturity, in a very small percentage of cases, the 
full summer pl isapperent. Dr. G. J. van Oort, 
in order to investigate the poembility of correlation 
between coloration of plumage and development of 
the gonads, collected a number of the delayed birds 
during the summer months, and now reporte n the 
Knot and Turnstone (T4jdech. Ned. dierk. Vereen., 
p. 25;. 1928). In the twenty-two examples exam- 
ined, he found that ın both species the testes of the 
majority were aante; and that a Lore the 

umage varied tly, but that some 
Feathers of the adus s Rie plum On the other 
hand, in the few individuals in which the testes were 


active and many spermatocytes had been formed, the ' 


plumage is identical, or nearly so, with the normal 
adult summer plumage. Dr. van Oort reaches the 
conclusion that the full summer plumage cannot 
develop unless spermatogenesia has and many 
spermatocytes have been formed. 


DzAwiNGS or bmn EmH.—Dr. Sundra Lal Hora 
(Jour. As. Soc. sigs vol. 22, pp. 98-125 ; 1926) 
states that in the hbrary of the Asiatic Society of 
Bengal there are bound volumes of zoological draw- 
ings made by Mackenzie, Buchanan-Hamilton, and 
Lord in the early part of the nineteenth century. 
The volume of the manuscript drawings of Mackenzie 
at present contains 2 plates of pencil sketches and 
55 plates of coloured wings, although originally 
there were 65 plates. Among the twenty-six illus- 
trations of fishes in this volume there are two of a 
globe fish from 8t. Thomé River, near Madras. It is 
probable that the globe fish referred to belongs to the 
Eu Kanduka, recently described from the Ganges 

elta. It would appear that the Society came in 
nagd of these man i in December 1822. 

ere are four volumes of Buchanan-Hamilton’s 
drawings. It is that the onginals found 
their way to the & House and are the same in the 
main as the set described by Günther in : 
Records for 1869, and that the drawings in are 
only replicas. In the first volume there are 22 plates 
of illustrations, representing 51 species, and the 
rest of the plates are of ; the second and 
third volumes are drawings of birds made by Mr. 
Gibbons; and the fourth are those of fishes, repre- 
senting 150 species. Lord's manusori are those 
of fishes in the collection of Bir Alexander Burnes. 
There are 47 illustrations; of these 35 are of whole 
animals, 9 outline sketches showing the fish from 
above, and S of i . In the 'fortiee, efforts 
were made to ish these drawings with the author's 
notes, but ortunately the notes were lost and the 
publication was nob oompleted. 


Tux FALL Anwy Worm.—Among the insect fauna 
df North pavers bodie veel orm Zophyone 
frugioiperda) is o ial in Binoe ib is one o 
the few insecta that frequently disperse and breed 
throughout the greeter of the United States, 
the end of the season. It is only 

of Florida and Texas that 
this insect remains & rmanent resident, and it 
redistributes itaelf elaewhere through annual an ae 
tions of the moths. A very complete account of ita 
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biol and control is given in the T'echnical Bulletin, 
No. (Feb. 1928) of the U.8. Dept. of Agriculture, 
written by Mr. P. Lugmbill, of the Bureau of En- 
tomology. The caterpillars feed n & wide range 
of planta, but are more especially addicted to various 

, and they rank as & of the first order. 
Periods of cool weather and rainfall favour the spread 
and multiplication of this species, while these same 
conditions are known to be deleterious to the multi- 
plication. of its natural enemies—notably pred&oeous 
and parasitic insects. . The abundance or scarcity of 
these enemies determines to & very extent 
whether or not there will be’ an outbreak of the Fall 
Army Worm in a particular season: local outbreaks 
are often checked entirely by such natural agencies. 
In view of the importance of this aspect of the 
economy of the Army Worm, a very full and interoet- 
ing account is given of the relationship between it 
and ite parasites and hyperparasites. 


VEGETATIVE PROPAGATION By Saep.—tIn Science, 
vol. 62, No. 1733, Dr. Chas. F. Swingle directa atten- 
tion to an &ooount of four apple i (variety, 

t de Cronoels) hid have developed from 
unfertilised ovules of emasculated and bagged tibet 
to the bearin B atege. The apparent identity of these 
plenta wi el nom tree, with the 
resulta of Kobel’s cytological ies, seems to 
warrant the odnolusion that under certain conditions 
(not yet defined), unfertilised ‘ovules of this variety 
of apple may set viable seeds, genetically constituting 
true vegetative reproduction. These resulta differ 
from the somewhat similar observations of Frost, 
that in Oürus the stimulus proceeding from fertilisa- 
tion seems necessary for the produotion of such 
‘asexual’ seeds. The importance of apogamio seeds 
as & possible means of obtaining uniform clonal root- 
stocks should at once be apparent. Although under 
the conditions of his experimenta Kobel was unable 
Cee a sufficiently high pe of these apogamic 

to make them a factor in -the production of 
uniform rootstocks, still his resulta point to the 
desirab Dey of continuing and ing such experi- 
ments with as many different varieties of apple under 
as many different conditions as poesible, in the 
expectation that the complex of varietal and environ- 
mental conditions necessary for tative pro 
tion by apogamio seeds will be di verd. "| 
also ' Zytologische Untersuchungen an Prunoideen 
u. Pomoideen,” Archiv Julius Klaus-Stiftung f. 
Vererb., Soz., u. Rassenhygiene, vol. 8, No. 1, 1-8, 
1927. Zürich.) 


‘ FALLEN Stars’ or THS BENGHAZI STEPPE.—In a 
note published in the Att della Pontfloia Accademia 
delle Scienze for 1027, D. Vito Zanon describes small 
globules resembling drops of resin found in the step 
to the south of Benghazi. These globules are m 
orange-yellow or brownish-red, but occasionally white 
outside, and are so hard that the blow of a hammer is 
n ‘ = oue them. The Pere the yellow 
colour of the finest amber and is shining and glassy, 
with & conchoidal or sub-vitreous fracture. It Nas at 
«first thought that this material, the Arab name for 
which signifies ‘fallen star,’ consisted of amber, but 
chemical analysis indicates the presence of albumin 
and, in the inner portion, of lecithin.’ The obvious’ 
“inference is that the rien are eggs, presumably of 
a small reptile, which have been prevented by the 
"high temperature of the soil from p ing or under- 

oing other changes except drying and slight external 

eformation. A curious feature obeerved is the 
inclusion in the material of large numbers of both 
'resh-water and marine diatoms of many different 
forms. These were doubtleas wind-borne, and were 
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imprisoned when the egg-subatanoce had been rendered 
so spongy by the action of surrounding moisture as to 
become permeable to atmospheric dust. 

Wrep KinrueB8 AND GARDEN Patus.—Reaulta of 
weed killer trials on garden paths, in which the 
effectiveness of a number of chemicals was compared 
with that of several proprietary weed Killers, are 
described by A. Hill in the Scotitsh Journal of Agri- 
culture (vol 11, p. 203). Although common salt, 
washing soda, iron sala sulphuric acid, carboho 
acid, and sheep dip all gave despromng resulta, 
00 Pee ule SEP ied as a fine powder at the rate of 
1 lb. per 100 sq. it. proved entirely successful, a plot 
treated twice in June 1924 remaining free from weeds 
up to November 1927. Weather conditions, however, 
were of the greatest importance, the best resulta being 
obtained if the path was treated on a sunny day after 
rain, and fine weather followed the application. If 
heavy rain followed the treatment, the effectiveness 
of the dressing was greatly reduced. Various types 
of proprietary weed killers also gave Lon results 
provided several applications were made, but they 
were lees effeotive than the copper sulphate, and 
further, if they contained arsenic, caused a blackening 
of the paths. A non-poisonous weed killer (1 per cent. 
solution) in which sodium chlorate was the active 
constituent, also proved useful provided dry weather 
followed the application, but, as is apt to oocur with 
some other killers, there was a tendency later for 
the eee Ped covered with moss. ae sulphate 
was deci tter than co sulphate or caustic 
soda for aulis moss, though the latter is recom- 
mended for removing geen growth from concrete paths 
in shady positions. ‘or this p the alkali is 
applied as a powder and allowed to abeorb moisture 
from the air; the path is then swept with a stiff brush 
and finally well flushed with water. 


Waarme RESRAROH.— On 2, at the ZEolian. 
“Hall, London, Prof. A. C. Hardy lectured before the 
POM Geographical Society on the work of the 

8. can Puis dependencies of the Falkland 
Islands. Prof. y outlined the objecta and scope 
of the Discovery Expedition, details of which have 


alread: Spe in our columns. It is evident that 
e shore and the staffs of the Discovery 
and the Wiliam 


coresby have collected & vast 
amount of material, and & considerable period of 
time must ela before the actual resulta of thar 
research will available, f. Hardy, however, 
was able to give the broad conclusions o the results 
of an intensive plankton and hydrographio survey of 
the whaling grounds round South Georgia that are of 
extreme interest, The euphausians, which form the bulk 
of the food of the while in that locality, were found 
to be concentrated on the north-east side of South 
Georgia ; on tif west side of the island was a very rich? 
zone of diatom plankton, which encircled the island on 
either side some distance from the shore. The island 
is placed at right to the westerly drift of water 
coming from e'a Btraite, and Prof. Hardy indi- 
cated how this current would set round either side of 
the island to meet some distance behind it, leaving an 
area of ‘dead’ water on the north-east aide. i 
current, striking the shelving bottom on the west of 
the island, would cause upwelling of phosphate-rich 
water which could support a heavy crop of diatom 
life; these diatoms would be carried round either end 
of the island, and by eddies into the sheltered water 
where th® euphausians occurred. This dead water 
would thus form a sheltered nursery for the 
euphausians. The theory fita well with the 
resulte of the phosphate yses obtained. Work 
is still continuing at the shore station and in the 
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COLLISIONE BETWHEN ELECTRONS AND MOLECULES. Errrzor or CATALYSTS ON THE COMBUSTION OF 


—A big advance towards solution of the acme 
protien of‘ the motion of an a een pro 
towards & neutral molecule ten S 2 y 
Dr. I, Langmuir and Mr. H. Adee 
of experiments carried out in the Research 
tory of the General Electric Company at Schenectady. 
The mmplicity of the apparatus employed, which 
was eegen & oylindrical thermionic tube con- 
taining & leg of with whe mig replaced by & 
of positive ions, and a of 
ee was in marked Pent one 
heavy analysis involyed in the reduction of the 
devant Their main resulta are collected into 
oe ne the March number of the Physical 
. 899) is a list of ionisation and 
resonance potentials for the gases used (mercury, 
neon, helium, hydrogen, nitrogen); it is 
remarkable that the resonance potential important 
for the discharge is not pne the lowest excita- 
a tential of the gas. The second (p. 402) gives 
paths for inelastic collisions of electrons 
equivalent to a number of potentials 
Pee 80 volta and 100 volts; these prove to be 
very close to the values caloulated on kinetic theo 
from the viscosities of the gases. The third (p. 408) 
includes both data on the probability of various tan 
of oollisions and the average deflexion of an electron 
when it excites or ionises a molecule, and the maxi- 
mum number of ions that can be produced by an 
electron with a initial velocity. The paper 
contains in addition considerable information about 
the Pe xe of electrons which are present in an ionised 
confirms earlier records of the existence of 
several seta, each with a Maxwellian distribution of 
velocities. 


nies 


Tm» Green ÁuROBAL Lrwm.—The recent Bulletin 
of the ‘American Physical (No. 8 of the current 
volume) includes an abstract of a paper by J. ome ee 
in which it is stated that the spectrum of the 
glow of nitrogen which has been mixed with a “ies 

r rone of oxygen shows only two of the lines of the 

the visible region. One ap to be the 
aupra e, and ihe othe’ ia in tis red eb 0008. A. 
The absence of other lines due to oxygen, whioh is 
accompanied by a strong development of the alpha 
bands of nitrogen, indicates that the two which are 
present are produced in same very simple way (v. 
also Nature, May 5, p.711). The actual mechanism 
which is effective in the upper atmosphere is discussed 
by Dr. G. Cario in the April iasue of tho Journal of 
the Franklin Institute. He oritidises Prof. MoLennan's 
views, and offers the suggeetion that the action oocurs 
in two in the first of which ultra-violet solar 
eradiation induces a photochemical glissociation of 
molecular oxygen into atoms in a normal singlet state, 
whilst in the second the atoms are excited to the T 
level of the green line transition. Dr. Cario tes 


that he has experiments in progreas designed to test 
this hypothesis. 


SILVER NITRATE CoNOHNTRATION CHLIS INS ACETO- 
NITRILE AND BHwNzoNITRILE.—lhe Nernst formula for 
concentration cells, whioh has been confirmed for 
aqueous solutions, is known to hold for several non- 

us solutions such as silver nitrate in ethyl 
aloohol. In the Journal of the Chemical Soocisty for 
February, F. K. V. Koo i measuremente of 
electromotive forces which show that at 0? O. and 
25° C., silver nitrate concentration oells in acetonitrile 
and benzonitrile also support this formula. These 
solutions appear to conform to the solution laws almost 
‘as nearly as aqueous solutions. 
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CARBON Dioxipa AND OxvamN.—In the Journal of 
the Chemical Sooisty for February, W. E. Garner and 
C. H. Johnson describe a very inte apparatus, 
which they have used to in te the rate of 
emission of radiation, the duration and extent of 
ionisation, and the speed of flame during the oe 
of carbon monoxide and oxygen mixtures. gee 
substances" were employed as catalysts, and it sie 
found that those containing h decrease the 
infra-red emission, but increase the flame speed and 
ionisation. Very small quantities of water vapour 
have a large effect upon the amount of energy radiated. 
The ionisation for a much lo period in 
the absence of hydrogen-containing cubatan oon, but 
does not & to be due to 'after-burning, since 
the extinction of flame and steady radiation Man cuin side, 
With gases it is also ible to distinguish 6 
combustion phase responsible for the emission of 
infra-red en , and & second phase characterised b 
ionisation. the emisaion of visible radiation. 1t 
suggested that this himinesoence may be due to the 
slow recombination of ions. These effects are most 
marked with mixtures contaming small quantities of 
carbon tetrachloride, but disappear in the presence of 
hydrogen. 


‘Sunvinay’ UrTRA-VIOLNT Lawe.—This small aro 
e made by Meeers. Ajax, Ltd., for home use, which 
was desribed in Narona of Api 21, p. 641, has been 
roved in d by the subetitution of & 
ewitoh 3 in plaoe o E the knife switch of earlier 
This eliminates the risk of a shock from the 
electrodes at that point. It is regretted that 
in the previous (description the lamp was inoorrectly 
described as the ‘Uviray’—the correct name is as 
above. ‘The aro is between cored carbons and run 
on either D.C. or A.C. without change of adjustment. 


MovmwuwTS or THs HEAVISIDE LAYBR.—Experi- 
ments with radio waves have more fairly satis- 
factorily that there is a refracting and 
layer (Heaviside layer) in the upper atmosphere. 

enta carried out by the engineers of the Bell 

Telephone Laboratories, New York, have shown that 
the radio signals received at a distance of 50 miles 
indicate quite clearly interference between rays 
probably refracted by this layer and those which 
come diront along the surface of the earth. The 
time interval. between the interfering waves enables 
us to find the length of the path of the indirect waves. 
ART te oe DES A. Heising 

pears in the Bell Laboratories Record for February. 
Hs concludes that at night the spe height of the 
refracting ion varies between 150 and miles. 
Since ultra-violet light from the sun produces ire 
bara reed so low as 16 La pe rca Pus 
hi t of refraoting on is mu ower by day 
Uis b night. He dace that the refracting 
region does not remain in a fixed position but movee 
up and down. He has observed a rise of six miles per 
minute and a fall of phrase rut per minute. 
The rapid movement of the auper 
appease to Do the caves ct Ws Te fading 
waves which travel well during night time. It 
the refracting layer were fixed and the frequency of- 
«the waves from the transmitting station fixed also, 
fading would not occur. Any station 
opera with variable sy will probably 
produce bad quality reception at the 
station if there is more than one transmission 
between the two. The greatest care, therefore 
should be taken when designing a broadcast station 
to t variation of the carrier frequency during 
the course of an audio wave. 


alters 
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The Nature of Manual Dexterity and its Relation to Vocational Testing. 
By Prof. T. H. Paar, J. N. Lawapon, and EpNA M. Yrs. 


ECENT research to discover suitable testa of 
manual dexterity has concentrated upon two 
kinds, the sample or ‘ trade’ test, and the ‘ analytic’ 
test. The first kind explains itself; the second 
attempts to analyse the candidate's manual dexterity 
mto eimpler and, if pompe unitary dexterities. 
It then ge ly examines his for them.* 

To the immediately practical mind the sample test 
has advantages so obvious that it would a 
foolish to supplant it. But the defects of its virtues 
are many. Though it measures a ocandidate’s abili 
in the actual occupation for which he = wanted, 1b 
leaves quite undetermined a for 
learning such a job; end sity ds olien acquired 
only at the expense of time and money. Except, 
therefore, for low-grade dexterities, the sample test 
will be useleas for selecting those persons who, though 
they are not yet proficient in a particular job, are 
specially fitted for it. Furthermore, the risk of 
spoiling tools or machinery, and the poea danger 
in allowing potential failures to undertake compli- 
cated sample tests, are obvious. 

Of these defects, the failure of the sample tests to 
discover capacity, as distinct from ability, is of chief 
psychological interest. For though such a failure 
must obviously oocur with high e, complex skills, 
it is not certain that a sample teet of low-grade 
dexterity, comprising only a few simple movements, 
would not teet capacity. 

Sere spi with the sample test has encouraged 

tò discover simple or uni capacities 

underlying more complicated forms dexterity. 
Generally speaking, testing the simple muscular 
dexterities m the analytic procedure is far from 
simple, 2d 1 requires a trained peyohologist. This 
necessity, however, is admitted in many quarters. 
In Germany especially the analytic test is much in 
favour." 

Yet there is little evidence oonoerning the important 
question, whether the ‘simple’ factors which, after 
an analysis of any instance of muscular dexterity, 
are chosen to be tested, really compose that d 
While it seems that in a highly complicated skill the 
whole performance is not the mere sum of its parts, 
this seems lees certain of a low-grade akill, which 
appears to be merely the simultaneous or successive 
combination of simple movements. For what is 
actually known concerning the functional inter- 
SE erae e of the simpler motor capacities suggests 
that they are not so intimate as was formerly sup- 

s Perrin? Muecio, and the present writers* 
ve found very low oorrelations simple 
ie performances. The manner in which they 


are ‘tied er’ is not certainly known. As 
Prof. Ed L. Thorndike has pointed out from 
the result of experiments, '' We see the ibility 
of a disciplinary effect! where Pis a o tion 
would have expeoted none, the difioul of transfer in 
& case where ative and verbal d 
have assumed it was easy, and, in 

ignorance that we suffer from, conoerning relies 


constituents of almost every act of learning. ^ 
Obviously, therefore, in searching for a test of 


prets Prof. on” aed by Kus o teste i * Industrial 


* F 
oa RNC SLE ia of Raper’ 
$ al Porchotoon, IO. with spealal refatenos to Vocational Guidance,” 


Briksà Journal , October 1922. 
! In an un. "to the Industrial Fatigue Research Board. 
* Of. Pear, “ Skill in Work and Pilay,” pp. 22-3. 
transfer of training from perf 
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capacity for manual dexterity (low-grade skill) it is 

necessary to examine, in the t of any procur- 
able evidence, the relative claims of the sample 
and analytic testa. 


EXPERIMENTAL ‘TESTS USED. 


The in ion described below was carried out 
with the support of the Industrial clap ier Research 
Board in the psychological laboratory of the Univer- 
sity of Manchester. It concerned a simple instance of 
manual dexterity closely resembling an actual process 
in the chain-assembling industry. Ita mam aim was 
to digoover whether there is any transfer of training 

ired in one kind of dexterity, to another in whic 
there has been no such training.* It offers evidence, 
however, ing upon the vahdity of the ‘ analytic’ 
procedure e vocational testing of manual 
dexterity. 

E oup of 28 subjects was trained intensively for 

ght days on an operation in which links were re- 
m and others replaced on spindles, the 
handling of which involved the rotation of a turn- 
table. Improvement in general was more than 
fifty per cent. of the initial score. Before training was 
commenced, the ormance of each subject was 
measured in various tests designed to show the 
presence or absence of transfer. These tests were 
selected in socordance with an observational and 
of the operation with the links 
and spindles described above. It will be seen from 
the following that many of them are simple testa of 
manual dexterity and may be of some interest in 
connexion with vocational selection. 

(1) Match i .—The match-insertion board 

m in psychological testing was employed. Matches 
one at & time from a stan position and 
iraro i in the small holes, the score being the number 
of matches inserted in a two-minute period. 

(2) Placing matches in a box.—Thirty matches were 
arranged in & row on the table, and were picked up 
one ab a time and placed neatly in a matoh-box. 
The score was the time taken. 

(3) Placing rings on a rod.—The subject took rings, 
one at a time, from a bowl, and slipped them over a 
rod. The score was the number dealt with in two 
minutes. 

‘These three testa were performed with right and 


left hands separately. 
(4) Steadiness.—The opparame is described in 
Whipple's “Manual of Mental and Physical Tests,” 


Board, with a 


vol. l, p. 152. Ibis the usual 
alit bounded by converging metal . Along onf 
edge is mounted & millimetre scale. e subject was 
instructed to draw the stylus along the slit without 
the mb contact with the sides. At the first contact 
eae ped and repeated the process. This 
eleven times. The score in each case 
NEA prune distance traversed before contact, and the 
final score was the median of these eleven- 

(5 Steadiness.—The metal plate pierced with 
holes of different diameters, as descri in Whipple's 
“ Manual," was employed. The subject had to hold 
the stylus in each hole in turn for 15 seconds. The 
total time before contact was made was recorded, 
and the score waa the median of 7 trials. 

(0) Arm movement.—The blindfolded subject was 
required to make a movement of the arm, the extent 


J.R. aoi idna I: Yates, ee did of the 
MM IT ena P. riis ME. YOL 71, and àn 
A of Psychology, April 1028, 
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of which was measured by apparatus which precluded 
all save a rotary movement. He was then instructed 
to make another movement of the same extent aá 
before. The score was the coefficient of variation of 
ten such trials. 

(7) Moede's i meter—The subject holds a 
hammer in his right hand and is instructed to strike 
a gpemally devised anvil. The force of the blow is 
measured on a scale. (An illustration is given in the 
apparens catalogue of E. Zimmermann, Leipzig.) 

e is then, told to strike the anvil again with just 
the same force as before. He repeats this tan times 
in all. Here again the score was the coefficient of 
variation. 

(8) A test of in 
National tute of Ind 





oe, No. 83 in the 
ial Psychology’s series. 


Provision oF ADEQUATS INCENTIVES. 

It 18 a valid oriticiam of many experiments upon 
the acquirement of skill that one is uncertain if the 
motives ing the learners to try their best are 
adequate. Bins many of the tasks are very simple 
and may become monotonous, boring, or irksome, the 
stimulus is lacking which a recognised test of intelli- 
genoe naturally offers to university undergraduates 
or graduates, who are the usual volunteór ‘ sub- 
jecta* for such experimenta.* The Industrial Fatigue 

h Board made it poamble to supply a financial 
motive for adequate rformance; the subjects, 
unemployed boys aged to eighteen years, from 
the local Labour Exchange, were employed full tame. 
They were paid a minimum wage of 125. week 
plus & piece-rate depending n daily ormanoe. 
A siralar jece-rate was pei for suocees in the 8 
testa described. The work therefore was to them 
extremely important. They were under oloee observa- 
tion all the time. It is thus perfectly certain, both 
from their behaviour and from their own account of 
the work, that the inoentive to try hard was adequate. 

The correlations obtained between each of the 
testa and the abilities in the operation with the 
links and spindles at the end of 8 days’ training will 
now be given. In addition, the scores of the first, 
second, and third periods of ten minutes’ practice, 
and also the mean score per period of the first day’s 
training, were correlated with the mean score per 
period of the last day’s training. 

The table shows t the supposedly analytic tests 
show littla correlation with the practised operation. 
The coefficients are all lower than that between rank 
in the second period of ten minutes’ practice and 
rank in the mean ormanoe on the final day of 

ining. The coefficient derived from the second 
period of ten minutes’ practice when correlated with 
ee practised operation is identical with that from 

e first day's practice when oorrel&ted with the 
operation. lt is higher than that derived from the 
. first period of 10 minutes’ om when correlated 

with the final practised ability in the operation 
with the links and spindles. 


CONCLUSION, 

In this investigation, involving simple manual 

ity or low-level skill of a kind similar to that 
aN industry, the present rimental resulta 
do not support the hypothesis of & close relation 
between the simple performances in the analytic 
testa and the more complex ormanoe einvolved 
in the ised operation itself. This agrees with 
the major result of the mvestigation reported else- 


Burwit und Pear “Motives in Aevasing BR," Bruieh Jowmmal e) 
Payohelegy, vol, 16, pp. 77-85. 
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where, that there is no evidence for transfer of 
ing from the practised operation to performances 
in the ‘simple’ teste. 

Results pointing in a similar direction but obtained 
upon & smaller number of subjecta have been recently 
published by Dr. Hans Kellner.1? 

If such resulta are further confirmed by experiment 
they would justify the use, as a selective test for an- 
occupation at a low level of skill, of a sample ‘try out’ 
in the operation itself. But this would have to be 
done only after an initial trial had been given to secure 
adaptation to the experimental conditions. Even 


CoBRELATION WITH ABILITY IN THE ÜPHRATION WITH THE 
Loves anp Sprispims AT AND or 8 Daye’ Pracriom, 














e EM 
Pigs Omi, period in the opore | oo | en 
oe with I iiec erin 0-57 008 . 
Third 10-min. period in the opera- ' 
tion with and spindles . |; 0-52 0610 | 
Mean score of first day ın the 5 | 
operation with links and spindles ' 
(mxteen 10-min. periods).  . 0-57 0-09 | 
Match insertion. R. hand . 0-24 _ 013 | 
Match insertion. L. hand . è 024 0-18 | 
Placing matches in box. R. band . 0-46 oll , 
Placing matchesin box. L, hand . 0-16 0-18 
Placing rings on rod. R. hand . 0-30 013 ' 
Placing rings on rod. L. hand . 0-28 012 ` 
Steadiness (1) . 0-34 0:13 
Steadineas (2) . 0-06 O13 , 
Impulse meter 0-23 0-18 
Arm movement 0-22 0-18 
Intelligenoe 021 013. 











here it must be emphasised that the correlation 
between the second (adapted) performance and the 
final (practised) ability ia very low. 

Despite this fact, however, a ‘try-out’ on the 
o tion appears to be fairly in diagnosis. 

or in the present invegtigation, after a p: i 
trial for ptetion, ib was found that of those 
boys who were in the upper half of the distribution 
in the ‘try-out, 86 per cent. were in the upper half 
of the distribution on the last day of training. 

The investigation also throws light upon another 
common and natural view not rted by the 
present figures. This opinion is in selection for 
& performance involving low e skill, an error 
in the choice of operatives would not be serious. 

In the present investigation, at the conclusion of 
the 8 days’ training, the difference between the best 
and the worst ormance was 126 links per period. 
There were 16 such periods per day. Therefore, 
even in this short working-day, between the best 

d the worst performance there was an a 
a ference of more than 2000 links. In other file 
the practised pop ds the worst worker was only 
64 per cant. of the This offers strong evidence 
of the need for selection even in iri 
&lowd of gkill. The present favour the 
t sample” as i the ‘anslytic procedure’ for 
selecting operatives for such occupations.  . 


m Piyckotechnisoha Kexsokrift, December 1927, pp. 153-161. 
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Danish Plaice Investigations in the 
Baltic Sea.! 


rok many years the problem of how the stock of 

plaioe in the Baltic See is recruited has occupied 
p of that region. Peterson's view, ipu. 
in 1894 (Report Danssh Biol. Stat., 4, p. 18) and again 
in 1906 (Cons. Internat. Rap. ei Proc. Verb., 5), was 
that the numbers were renewed by immigration from 
the German coasta around Kiel Bay. A. C. Johansen 
came to the conclusion that the deep water of the 
Baltic itaelf waa the real home of the O-group in the 
eastern Baltic, whilst Reibisch concluded this 
was not sufficient to account for the renewal of the 
whole stock, and that an immigration of adult plaice 
took place from the Kattegat and the western tio. 

As the result of a tio investigation carried 
out in 1926, H. Blegvad, however, holds the view that 
the renewal of thé stock of plaice is brought about 
by the a ce of young stages on the shores of 
the Baltic proper. The supply from this source is 
erratic. He shows that the temperature and salinity 
of the bottom water during the early months of the 
year exhibit a distinct correlation with the numbers 
of the fry which are able to become established. 
When the temperature and salinity were relativel 
high during this period, a favourable fry year reeul 
as, for example, in 1923 and 1925, whereas 1922 and 
1924 (with the reverse conditions) were bad years. 

A. C. Johansen into thia matter more 
thoroughly, but deels with the adjacent waters of the 
southern Cattegat and the Belt Sea. A similar 
correlation is observable here also. The question 
then arises, Is this influence direct or indirect? 
Johansen is inclined to believe that it is mainly in- 
curect, and that the paubity of young plaice in certam 
years is due to the presence of comparatively fresh 
water, deficient in p n, which flows out from 
the Baltic during the winter months. If this hypothesis 
should be further confirmed, he suggests that a fore- 
ee 
most cheaply and y b imating the plankton 
in those waters and not by fishin g or the young. 
The need for a solution of this problem is becoming 
more and more urgent on account of the very large 
increase in the intensity of fishing in the Baltio whi 
has come about m recent . Thus, although the 
Danish catch in 1917 was only 31,485 kgm., in 1924 
it reached 2,900,011 kgm. 


1 be dae pretia ue y tee Staton pd ean e 


33; 1 On the Renewal Btoek af Plaioe in the Propor: 
TA Blegvad. Edited by Dr. O. Gh Joh. Petersen. 37. : 
1 : On the Fluctuations in the Quantity of Yo among 
Ptafoe and certain other Species of and Causes of by 
A. O. Johansen; On a Spawning Place for Winter woing Herring 

Bea, A. O. Jo On the 


fn the Northern Part of the Bolt 
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In from Danmh ogioal B 19023— n. 
Mad tadize on tho Biology of te Oywiee (Onbrea n, LLY, 

by rek. Edited by A. O. Jobansen. Pp. 65. (Oo 

G. BO, Gad, 1887.) 


University and Educational Intelligence. 


Campriper.—Mr. F. E. Baxandall and Mr. C. P. 
Butler have been reappointed as senior observers, 
and Mr. W. Moe as junior observer, at the Solar 
Physics Observatory, and Mr. H. E. Green has been 
reappointed as assistant observer at the Observatory. 


Loxwpon.—aA. public lecture will be delivered at the 
East London College, Mile End Road, E.1, at 5 o’clook 
on Wednesday, May 16, by Dr. W. A. Goddyn, of the 
Rijks Herbarium, Leyden, on “ Lotay's Hybridisation 
Theory, demonstrated on South African Material.” 

Prof. Roe G. Harrison, of Yale University, will 
deliver a lecture on Monday, May 21, at 5.30 pat, at 
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University College. The subject of the lecture will be 
“Modern Trends in the Study of Animal Develop- 
ment." 


Br. AnpREWs.—An additional leotureahip in philo- 
sophy has been instituted, and the University Tour 
has resolved to appoint to this leo ip Mr. A. R. 
ight, of the itute of Industrial chology, 
London. The work of the new lecturer will 
rincipally in the Department of hology and 
ental Psychology. The Court has appointed 
Dr. F. Bath, formerly of King’s College, London, as 
lecturer in mathematics in the eie and 
assistant to the profesor of mathematics in Univer- 
sity College, Dundee. 








VACATION oourses for teachers and students in 
England and Wales, for the year 1928, differ 
but slightly from those of last year. The list issued 
by the Board of Education (H.M. Stationery Office, 

p. 28, price 6d.) shows among those by the 
Bard several courses for teachers of science: in 
rural science, botany, and biology (but not, this year, 
in laboratory arts) at Cambridge, in physical chemistry 
and engineering at Oxford, and in physics at. Harrow. 
Courses for foreigners have been i by the 
University of London, by University College, London, 
by the University of Oxford, and by University 
College, Exeter. Among the subjects of the twelve 
courses Dy oo Yoy bodies in connexion 
with the work of Workers’ Educational Associs- 
tion, economics, literature, history, and paychology 

in all or almost all cases: natural science, 
generally biology, in five. In the list of courses 
organised by associations, the Association for the 
Provision of Science and Specialist T ing finds no 
place this year: nor does the Dalton Association. 


ADULT education in America is developing rapidly. 
Some account of its recent growth is given in Bulletins 
18 and 21 of 1927 of the United States Bureau of 
Education, entitled ‘‘ Publio Education of Adulte in 
the years 1924-1926” and '' Publio Evening Schools 
for Adulte," Some of the activities described are 
concerned with attempts to promote by means of 
what used to be called ‘ Americanisation classes’ the 
elemen: education of ee dus such classes, 
organised State Sv mb prie [v ucation, 815,000 
studenta wae enro in 1925-26. ee evening 
schools in cities of 10,000 dt more inhaBitants the 
enrolment was, in 1924, nearly a million. The most 
remarkable achievement in popularising such educa- 
tion 18 that of Gary, Indiana, where more than 12,000 
men and women—one-sixth of the adult population— 
attend courses provided Me ginge schools. The 
total budget fer evening schools, as rted by 41? 
towns, exceeded five million dollara, being at the rate 
of 15 dollars per student. Extension courses offered 
by coll and universities are very various and are 
constantly assuming new forms. ‘ Radio talks’ are 
increasingly used, and more and more institutions 
are i , or procuring the use of, broadcasting 
plante and employing them in connexion with corre- 
spondence courses. Bo ing are the signs of 
wth of the adult education movement that the 
ureau of Education’s jas in this subjeot 
anticipates developments Tog the second quarter 
of the oan’ that will match the marvellous growth 
in the fleld of secondary education in the first quarter. 
A similar belief in a coming great revival in Great 
Britain was expressed by Prof. Robert Peors, of 
University College, Nottingham, in a public lecture 
on adult education delivered by him at King’s 
College, London, some time ago. 
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Calendar of Customs and Festivals. 


May 14. 

Sr. Macuuppa or 8r. CARTAGH (A.D. 687), one of 
the moet noted of Irish sainte, of whom many legend- 
ary stories are told. A celestial fire descended on his 

ther before his birth. As happened with many 
Trish saints, there was a lack of water at his baptism ; 
but & spring burst from the ground for the office and 
flows to this day. Many miraculous acta are attributed 
to him, such as turning water mto milk, and causing 
an apple tree to spring from the und and bear 
fruit forthwith in & trial of with & pagan, 

a : 

May 15. 

ST. DvxrRNA.—Beventh oen One of the moet 
a on of medical samta, invoked in oases of posses- 

and lunacy, at Gheel, N. Brabant. 

She’ Rd o daughter of an Irish king who, inoon- 

oa at the death of his wife, sought his daughter 

See and when she eaca to Gheal, followed 

and kill her. On May 15 her relics are carried 

in procession, followed by all the inhabitants and 

the lunatics, and on day of the octave the 

lunatics, and those who seek the interceasion of the 

saint for their friends and relatives, crawl around 
her shrine on all fours. 


Br. Cæsarna.— Date uncertam. An Italian saint 
from the neighbourhood of Otranto who, when per- 
Beouted by her father in the same manner as Bt. 
Dymp hna, took refuge in a cave which opened m the 
cliff and closed again behind her. On Ascension Day 
and through the octave the cave opens and the saint 
is seen seated, while rays of light shoot forth from the 
cave. the same period the people of the 
neighbourh fetch water from a medicinal spring 
in a cave of Bt. Cæsarea near by. 


May 16. 
Sr. CaARANTOG.—Bixth oentury. Son of & Prince of 
. When the samt was conveying acroes the 
Severn a magnificent altar of stone sent by Christ 
from Heaven for & which he had founded 
under the guidance of a dove, it was lost overboard. 
Confident that God would cast it up on the shore, 
he appealed to-King Arthur for it to be restored to 
him. Arthur had mtended to convert the altar into 
a table fot himself and»? his knights, but returned it 
to the saint on his fulfilling the condition that he 


~ 


should capture & serpent which was devastating the 


Carr, a marshland district in Wales. 


May 14-16. Roaartow Days. 
eay 17. Asocunsion Day. 

By the first Council of Orleans in the sixth century, 
it was enjoined upon the whole Church that the 
Rogation. ye, previously only a preparation for 
Ascension Day, should have joined to them supplica- 
tion for a bleasing on the fruits of the earth. Rogation 
Week was also known popularly by the names of 
Croes Week, from the of the Cross in pro- 
cession, Grass Week, from the abstinences obeerved, 
such as salads, eto., being substituted for flesh, and 
Sig us Procession Week, from the ions 
for the p of blessing the fields. With this is 
associated. ce of making the circuit of the 


parish, otherwise '' ‘the Bounds,” ang a curse 
on whomsoever moved a boundary was part of the 
tion Service. 


a popular custom, the civil purpose of the 
bounds has overshadowed the religious side 


observanoe. In London the closing of the gates of 
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the Temple to ese traffic on Ascension Day is 
an affirmation of the boundaries which is more con- 
Dieucusly observed in the formal proceesion of 
es to beat the bounds of the adjacent 
parish of 8t. Clement Danes. It is bow for the 
processions to be ascompanied by Doy carrying 
willow wands or staves. At $ Lichfi they bore green 
boughs, while at Wolverhampton children bore long 
pois d core with flowers. On Ascension Day at 
entwioh, a h bl the Brine was sung. An 
ancient pit ed the Old . rine was decked annually 
whee ds. In Derb , at T Ascension 
was observed as a liday, and the five walls were 
rately dressed with flowers and overhung with 
boughs: the wells were visited in procession after 
services in church, and a hymn oe panim mung abcach, 
In many localities cakes and ale were provided for 
those taking in the p ion, while varous 
devices were followed to impress ‘the boundaries on. 
oper especially the boys. Sometimes a boy's 
was bumped on a boundary stone; in Dorset 
someone was ducked in & brook, while at Exeter boys 
dammed streams in the streeta and splashed passers- 
by with the water. At Wolverhampton ‘ gospel 
trees’ marked the boundaries, and at Stanlake the 
el was read on a barrel-head in a cellar in the 
equer Inn, reported once to have bean a hermitage 
or the site of & cross. About Keston and Wickham, 
in Kent, a number of young men used to assemble 
together and, ing & hideous noise, Tun into the 
orchards, circling tree and reci a Verse 
on God to E Ere apple big, every boug 
&pplee now.' ouling " they expected a 
gratuity of hae or ane 
The movement is important in many, 
à of the more primitive, boun observ- 
anoc. the elevation of the Cen at Gubbio each 
Cero circles three times before the specially favoured. 
houses it visits, and m some of the observances of 
southern India the priest or officiant circles three 
times around the boun stone. A from the 
act of circumambulation, i eatures of the 
custom in England, which connect it with primitive 
obeervanoe, are ite essentially religious aracter, 
the meal of which the members partake, the cerry- 
ing of an emblem of vegetation, and the reins d 
the boundary by some process painful to the indrvi- 
dual, undoub a remembrance of human sacrifice. 
A suggested origin in the Terminalia or the Arvalia 
of ancient Rome must be referred to still earlier 
practice—the baptist out of evil and the renewal 
of the benign ical influence of the deity. Hence 
aie ten the goddess Mariamma in South 
India, the entraila of a sacrifloed sheep are hung 
around the neck of a naked man of the scavenger 
ecards xcd bulatee the boundaries, clearly 
th god and victim. The Tamils offer 
bibod su pag rice on the boundary stones to renew 
the divine influence. Henoe also the elaborate pro- 
oeasions of the temple cars on special occamons. ith 
these last must be oomphred the processions of the 
albert and the carrocet, the poles and cara, which 
take place in ‘s number of the Italian towns; and 
the elevation of 8. Ubaldo, 8. Antonio, and B. Geo vi 
on the Ceri at Gubbio on May 15, the vigil of 
rst named, of which the elaborate ceremonial aay. 
bly go back to the ritual prescribed in the 
me Tableta of Roman times, still preserved in 
the town. The similar processions of giants such as 
those at Lille, Bruges, and elsewhere, and recorded as 
having taken place in land until modern times, 
it has been by Sir James Frazer, are to be 
derived from a practice such as the Druidical sacrifice 
of human beings in a wicker framework. 
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Societies and Academies. 


Loxpow. — 


Geological Society, April 18.—G. H. Mitchell: The 
succession and structure of the Borrowdale Volcanic 
Series in Troutbeok, Kentmere, and the Western Part 
of Long Sieddale (Westmorland). The area lies in 
the eastern part of the Lake District south of the 
High Street range. It is drained by the Rivers Sprint, 
Kent, and Trout Beck, SE uen MUN ee NOT 
ward direction. Nine subdivisions are 
the rocks described. They have been subjected to 
severe earth movementa. Two ne of fo m 
recognised, an earlier one of age and a 
one of Devonian age. The former system, of Seale 
character, shows axes in & north-north- 
easterly and mouth-south-weeter y direction. In the 
latter the folding was intense, with an east-north- 
easterly and west-south-westerly strike, while the 
pitch et the folds was determined by the folds of 
pre-Bala date. The rocks are d folded in the 
south-east of the area, and the folds are even over- 
turned to the north. Northwards the folding is less 
severe, and is marked bythe presence of a broad 
anticlinal fold. No faulting of earlier date has been 
recognised. The rocks are strongly cleaved, the strike 
of the clea coinciding with thet of a poe 
d Er Chubb : e geol of 

(Central Paciflo). The ‘Marquess 

with one doubtful exception, are of volcanic o 
The southernmost, Fatu Hiva, consista of a ‘ong 
composed chiefly of lava-flows, within which an ash- 
cone has been built up. The western half of the 
-whole structure has disappeared, apparently owing to 
submergence by faulting. Motdne is & small ash 
island. Tahuate is larger, and it also is composed 
chiefty of ashes in its northern part; ita south-eastern 
aide has been faultéd down. In Hiva Os there are 
three great craters in the western part, some of the 
coasta are faulted, and there is an elevated plateau 
at & height of 1800 to 1500 feet above sea-level. 
Nuka Hiva has a structure similar to that of Fatu 
Hiva, and it beara a plateau at an elevation of 2600 
feet. It is considered that the group is situated, not 
on & crustal fold, but on a system of intersecting 
fissures. Elevation has occurred followed by sub- 
sidence. All the islands are surrounded by a shore- 
shelf, now standi DEA o ee bcn 
level, 3 or 4 feet -water mark. The 
oe ment of coral- reals m the group is due chiefly 

si ee des tues Ede of the 
col Current, connected with cyclic climatic 


Linnean Society, April 19.—R. D'O. Good: 


geography of the Sino-Himalayan 
iini die Mr TAA Rad. l de ming 
is e e ode oinimg the 
Indus valley where ıt enters the NA y Frontier 
Province, Lake Koko Nor in Kansu, and Lake Tali-fu 
in Yunnan. This total area is divisible into three 
main to io regions—the western or Himalayan 
age Ana, the eastern or western Chinese piu mary 
d the lateaux of Tibet. A statistipal stud 
ation of the species shows that: (1 Er 
epis are found in both western and eastern moun- 
tains. (2) 4 ies are found in the Himalayan 
mountains (ali in the eastern of the range). 73) 
30 species are foarid anly in the Chinese mountains 
(almost all m the southern half) (4) The 
concentration of species is in Yunnan. diea 
two or three species extend on to the Tibeten plateaux 
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us Oreman-_ 
ane 


The preeant areas of greent nad ulation i E 

the genus are within fone 0 genas 

propa but this distribution resulta gece 
the configuration of the mountains, and the 

elevation of the Himalayas has probably caused the 

progressive desiccation of the northern mountains of 


siiis Ching.—F. O. Bower: The sire-factor in 


lant morphology, with referenoe to the stele. 
Physiological interchange is conducted through limit- 

ing surfaces, external or internal, and it may be. 
mminel het provida the miride bo unbriken, 
such in will be proportional to the area of 
the surface involved. Accordingly, in an enlargmg 
body, if the form be sealed: & Dries 
size-limit will ultimately be reached. pie pied 
vascular pea there are three importan: 


tissu: (i: i) the outer contour; (ii) ae 
Endo eemal ik aha ich delimite the i oon- 
tiwu ; (iu.) the 


ducting tracta from the enveloping 
collective. surface by which the dead tracheal system 
faces upon the tissues that embed it. The 
present discussion di only with (ii.) and (iii.), and 
all secondary or cambial developments are left out 
of consideration. The common form of axis in 
Primitive plante i8 conical, enlarging ; and 
the conducting system enlarges with the axis. Thus 
Ge al constent be called wo io meal e Gartalahing 
iui bet tol a of This is carried out 
rr etration of the primitively solid 
Bad: Bel Ub. 


living oelle, or laoement of 
tices Windlass Gcnted Mi onc duit (b) ita enlarge- 
ment of surface by , Or tion into perta ; 


(c ite of the endodermis, which is apt to 

ow the changes in the tracheidal tract, but does 
sem always do Bo. Comperison of various te 
shows that the stele may react to the size- r 
independently of the insertion of appendages. This 
is seen in marked in roots; it is also evident 
in aphyllous and microphyllous forms, but where the 
ap are large these exercise ẹ correspondingly 
great influenoe upon the stelar development. 


. Dosim. 

Royal Irish Academy, April 23.—Thomas J. Nolan 
&nd Michael T. Casey: Tho nature of the pigment 
of the elder berry (Part 1). The anth pig- 
ment of the elder berry has been isola ag the 
chloride in the form of & powder with strong ees 
reflex showing & pattern hptween Nicols.. 
The picrate is a brick-red product m flat — 
prisms. The an chloride is readily soluble 
in water and in pons acid of various 
From the chloride, by hydrolysis with strong hydro- 
chloric acid, the colour base chloride has been ob- 
ined in the Pike of priams with rounded ends. 

Hot Sonteins no methoxyl groupe and ro* 
delphinidin closely in ita colour reactions 
with alkalis and with ferric chloride, ita ease of 
isomerisation, its power to reduce Fehling's solution, 
and its difficultly soluble picrate. Direct comparison 
with a sample of del idin chloride, however, 
shows that it differs markedly from the latter in ita 
reactions towards water and 10 per Hi ars 
shloric acid, the elder berry anthocyanidin ride 
being practically insoluble in water. 


PARIB. 


Academy of Sciences, April 2.—Gabriel Bertrand and 
Georges Nitzberg: The preparation, by the sorbose 
bacterium, of a new reducing sugar con seven 
atoms of carbon. a-gluocoheptite can be under 
roris ere whee r ee nto cee 
reducing sugar with the formula 0,H,,0,, a-gluoohep- 


778 


tuloge. Itis is probably ketonio, and further experiments 
regarding its constitution are in progress.—-Constant 
Lurquin: The statistical analysis of successive 
differences of deviations—Georges  Calugaréano: 

Polygene functions of & complex variable.—Henri 
Milloux :- Some properties of the roota of meromorph 
fonctionsa.—Georges Valiron: Some properties of 
meromorph functions —S. Mandelbrojt: A funda- 
mental pomt in the theory of the series of Dirichlet.— 
Portevin : The determination of the internal strains in 
circular metallic cylinders.—Pierre Salet: The errors 
due to the tion in observations of the 
le stars. panes to a oriticiam 


method by de Glasenapp.—Albert 
o between the regular ions of 
terrestrial electric and 


magnetic fields and the dis- 
metral solar foci.—E. Kogbetliants: The velocity of 
propagation of attraction. A laboratory ent 
18 suggested which would be ij essais nin. M 
velocity of propagation of the Newtonian attraction, 
, if it is oo le with the of light.— Conti, 
de la Ville le Roulx, and Coret: The selection of oom- 
munications of and arrival in telephonic 
networks with a central .—Plerre Jolibois, 
Henri Lefebvre, and Pierre Montagne: The reversibility 
of a reaction produced by a spark or by the electric 
current. B either with carbon dioxide or & 
mixture of carbon monoxide and oxygen under suit- 


Nodon : 


able preasures, after for some time the same 

rium was ed, ut 74 per oent. of the 
mixture uncombined.—P. Laffitte: The 
influence of the e des formation of the 


exploeive wave. 
out with ns des h 
methane and e temperature of explosion 
ing from 15°C. to 850°C. The Petree. resolta clearly 
prove that the: elevation of the initial temperature of 
a gaseous combustible mixture retards the formation 
of the wave.—A. Seyewetx and D. Mounier: 
The action of light on diazo = The amount 


of Ee gas evolved was the 
effect of exposure to ultra-violet light. With dato. 


evolved was proportional to 
acid solutions (pH. ees than 7), 
very sensitive to 
Ad H above 7), the light 
was much reduoed. ith rise of temperature, 

the sensibility is greatest in alkaline solution and 
reduced in acid solution.—Marcel Godchot and 


appe peu 


Mile. G. Cauquil: Mofecular in the 
cycloheptene series. Phenyl- eeium prorade 
Teacta with a-chlo oloh phenyl- 
episc ce OE) ete Pa 

le of the change from a seven-carbon ring 


to a six-carbon ring is discuased.—J. Bougault and J. 
ace The 1 and 2 substituted 
l-Benzylsemicarbaride and 2-benzylsemicarbazide.— 
P. Tellhard de Chardin: The nature and the succession 
of the post-pelwozoic eruptions in northern China.— 
M. Baudouin and Morel: A unique cese of palgo- 
pathology. An arrow-point in a human dorsal 
vertebra. In & cave at Sainte-Énimie (Lozère), 
am bones of the neolithio period, two were of 
isis pista One shows clear indications of chronio 
osteo-arthritis, the other an entire vertebra in which a 
flint arrow-head is imbedded.—Const. A. 
Kténas and P. Kokkoros: The phases of the paraaitio 
eruption of F -Haméri torin) in .1028.— 
L. Mercanton: Nocturnal radiation at Lauganne.— 
H. Chermezon: The ensiform leaves of same Cyper- 
acess.—Paul Chabanaud : The urohyal of some 


of the Solea fi .—Raymond-Hamet : The Pe 
penalty o the cardiac pneumogastric produ 
by urzarine and by extract of nra Lion inet end 
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um rana: Variations of the amount of urio acid in 

ood according to the state of the 
function : hyperuricemia due to asphyxia. d ce 
cal asphyxia in the dog determines a marked increase 
in the pro ion of urio acid present in the blood. 
The effect 18 temporery, and the uric acid assumes its 
original figure Beare filtcan minutes after restoring normal 
respiration. The removal of the spleen does not affect 
the phenomenon.—Mme. M. Phisalix and F. Pasteur : 
Ultra-violet rays destroy the rabicidal power of the 
venom of Vipera aspis.— R. Dourls and J. Beck: 
The action of mineral colloids on normal and syphilitio 
blood sera. In place of the unstable colloidal pog. 
employed in the serum diagnosis of EpL by 
cipitation, the use is of colloids of 
chemical composition the Mis sheik 
state. The eens roger: (eu ( hur, sulphides, 5 
are produced in iquid under examination a 
chemical reaction.  Bilieio acid has given the best 
reaulta.—Fauré-Fremiet and Mlle. Choucroun: The 
meum of the thickness of thin protoplamnic 
plates. 





. BRUSSELS. 


Royal Academy of Belgium, Jan. 7.— A. de 
Hemptinne : ee activated by the electric 
discharge. U; certain conditions the chemical 
activity of non-ionised activated drogen can be 
demonstrated. The effecta prod Moni ded paru 
ue ees du DOT e ED 


. Verhaeghe : Eos aro of uraninite 
lo (Belgian Congo). An attempt was made to 
strike an arc between electrodes of the mineral instead 


‘of the usual carbon electrodes, but a background of 


continuous spectrum rendered exact measurement 
of the lines impossible. The secondary minerals were 
lm soluble m hydrochloric acid, and the chlorides 

obtained were introduced into the are. A 
eh e. ie Sg ge ne E i 
Elemente not previously shown 


chemical ai 

include titanium, iridium, thorium, and 
—L. Godeaux: The tio lines of a 

ace and ruled —Constant Lurquin: The 


methods of calculation of the mean deviations of 


Hose —P. Swings: Some formal analogies 
certain orbita. . 


Roms. 


Royal National Academy of the Lincei, Feb. 5.— 
F. Severi: Simple and double algebraic integrala (4). 
—U. Cisotti: The rotor of tensors.—G. Scorza: 
Major determination of the intercedent relation 
between the row and the type of & gro y Mis ad Hui i 
The functions of matrices.—C. Somigliana: 
definition of normal gravity.—N. Parravano a 
G. Malquori: Equilibrium of the reduction of tungsten 
disulphide by means of hydrogen. The equilibrium 
expreased by the equation, WB, +2H,~”W + 2H,8, 
is reached more rapidly when the reaction proceeds 
ee eee The mean value of Q, calculated 
by_ means of Nernst’s righ rey repas eir from 
the dissociation hide, is 
73,400 caL—S. Franchi: ve Pee cael vein of 
augitio po rphyrite in the iriaseio dolomites of the 


deus of the Nev& Ag eedem s iuh e 
Geodetic co-ordinates.— 3 herubino : ohar- 


a oh is o eal Aa 
varieties.—Ernesta  Porcu-Tortrini: Calculation of 
any functions of matrices of the second order.—A. 

McConnell: Parallel rb of a vector along a 
finite circuit. ‘Discussion of the variation of & vector 
subjected, as euggested by Levi-Civita, to parallel 
transport along a closed circuit in a space of N 


` 
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dimensions, gives a double integral as the expre- 
sion for this variation.—L. Fantappié: The linear 
functionals of the functions- of two complex vari- 
ables (1)—G. Krall: U limite of dynamic 
cement.—P. deis Kutta and Joukowski’s theorem, 
Cisotti’s sup tion to this theorem is the 
obi soil of dio oa e of interpreting the hydro- 
dynamic phenomenon in the region of the irregularity, 
fuge noc iho Pages o tbe ene we ete thi? VIDT Y 
becomes infinite. The formal ambiguities | 

such interpretation may be eliminated by E ie 
consideration of the question ab iniiio.—E. Persico: 

Molecular velocities, conditions of excitation, and 


Roe of transition in a degenerating gas (2). 
formula iously deduced for expressing th 
distribution kinetio ny e &mong the sprp 


of a degenerating gas and the distribution of the 
molecules in the various quantio states, is applied 
to the two oases of t and complete deterioration. 
It is found (1) that the number of molecules with 


kinetio energy exoeeding 1-04 kT is greater, and the 
number of molecules with lower kinetic en lees, 
wan required Dy Maxwell and Boltzmann’s theory, 
and (2) that the molecules are divided the 


different. states of excitation solely on the basis of 
their volume and independently of the energy of the 
separate states. The same formula serves also to 
determine how Einstein’s law is modified by the 
probability of transition from one tum state to 
the other.—R. Brunetti: Polychroign and orienta- 
tion of the ions in crystals of rare earths. The 
results of in tions on the abeorption spectra 
of pentah praseod, sulphate at the 
ordinary AE and at the temperature of 
Iudam, and of neodymium bromate at the ordinary 

ture, lead to the conclusion that the spectra 
of e trivalent ions of the rare earth metals fo 


part ‘of & symmetrical crystal contain (1) encies 
Kis EE na linear V xe aU i a pes 
close to of the axis of the crystal, an 
(2) Tenn ip gotera inr fo th posting, 
correspon: with vibrations | in. the plane 
appro y orthogonal to the axis and 
desampnéabie. into two vibrations in in 


and normal to one another in this plane.—R. Bilancini : 

The anemological regime of the balt of Spezia. The 
results obtained. d the four years 1914-17, 

from ascents to heights of 8600 metres of about one 
thousand pilot balloons liberated at the serological 
station in Varignano, on the Gulf of Spezia, ahow that, 
in general, the wind velocity increases with the height, 
the extent of the increase being greatest in summer 
and least in autumn and winter. The mean velocity 
is greatest in winter and least in summer, the value 
in the spring being a approximately equal to that in 
the autumn at low altitudes but increasingly y pronto 
at higher altitudese.—G. Malquori: Thermal dissocia- 

tion of cadmium nitrate. Anh cadmium 
nitrate undergoes reversible decomposition at 825° O. 
in accordance with the equation, 


2Cd(NO,),2" 2040 +4NO, +0, 


the only two solid bases observed being the nitrate’ 


and the oxide. ernst’s on the value 
55,881 cal. for the heat of pie edt the salb. 
—AÀ. Galamini: The physiol action of alcohol» 
Further obeervati ed with an insufficient 
«protein, acarboh. Sn CHE diet.—M. Ti- 
reli: Modifications of the achondroma and lacunama 
4n -the intestinal cells of Gambusia holbrook& during 
«the various phases of functional activity and during 
Masting.—M. Benarzi: The existence of xs du 
MTM cells in the connective tissue of 
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Imperial Agricultural Research. 


HE augmentation of the scientific research 
seryices of the British Empire is such an 
immediate necesaity that at the conclusion of the 
preliminary plenary sessions of the Imperial 
Agricultural Research Conference, held last October, 
the view was expressed in these columns that the 
representatives of the home government should 
have been in & position to state “ what further 
financial provision the government is prepared to 
make, and what financial support has been ‘promised 
or is expected from the dominions and non-self- 
governing dependencies, for the effective carrying 
out of the schemes submitted to the delegates for 
their consideration.” The hope was also expressed 
that some definite statement of this character would 
be made before the break-up of the conference. 

It is very unfortunate that no such endorsed 
statement appears in the recent Report and Sum- 
mary of Proceedings of the Conference (Lon- 
don: H.M.8.0. ls. net) The Administrative 
Commission which considered the proposed chain 
of research stations, bureaux for the interchange 
of information, and the recruitment, training, and 
interchange of workers, contented itself with 
making & number of recommendations regarding 
the machinery which should be put into operation 
to effect the objeote in view, and with very vague 
and non-committal suggestions as to the methods 
by which funds might be raised. Some of the 
various sub-committees dealing with specialist sub- 
jecte, for example, veterinary science, animal nutri- 
tion, animal genetica, soils and fertilisers, plant breed- 
ing, backed their proposals for the encouragement 
of research with estimates of their cost, but while 
the conference agreed with their propoeBd schemes 
of work, it was not in & position to recommend the 
allocation of funds for putting them into effect. 

Lord Bledisloe, who occupied the chair through- 
out the proceedings, rightly said that the conferenog 
was noteworthy for ita comprehensively repreeent- 
ative character—albeit more reality would have 
been lent to it if the proportion of overseas research 
workers to administrative agricultural officers had 
been larger—that it served the useful purpose of 
bringing together a large number of persons for the 
interchange of views on the impact of scientific 
research upon Empire development, that it was 
able to reach & considerable measure of agreement 
upon thè nature, the place, and the character of the 
machinery neceasary for the development of the 
research services, and that it afforded research 
workers the opportunity of seeing something 
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of the research workers and stations in Great 
Britain and Northern Ireland, which in iteelf is a 
useful precursor to a fuller measure of co-operation. 
Neverthelees, it is permissible to ask why, apart 
from the actual fact of its meeting, the direct and 
tangible resulta of the conference should have been 
left in the sir until such time as further reference 
could be made to the home and the overseas 
governments. There is surely something radically 
wrong with the machinery for imperial co-operation 
if the accredited representatives of the constituent 
parta of the Empire, the local governments of which 
have been notified of the object of a conference at 
least twelve months in advanoe, can be empowered 
to agree upon policy but cannot be given the neces- 
sary authority to commit their governments to any 
expenditure for carrying a policy into effect. 

Admittedly, on the basis of the various recom- 
mendations passed by the delegates to the Agri- 
cultural Research Conference, the home government 
could, out of the funds at the disposal of the 
Empire Marketing Board, establish a chain of 
research stations, create bureaux for the inter- 
change of information regarding soil science, animal 
nutrition, animal pathology, animal and plant 
genetics, and so on, and launch an energetic 
campaign for the training and recruitment of 
agricultural research workers. Doubtless it would 
need additional funds for these purposes, but they 
should be forthcoming, for the home authorities are 
quite aware of the value of scientific research 
applied to agriculture, whether in Great Britain or 
overseas. As Sir Daniel Hall pertinently remarked 
in the closing session of the conference, if the ulti- 
mate goal is to make the British Empire self- 
supporting in the fundamental and all-important 
matter of food, we must effect an extension of the 
area under crops and cattle by means of research. 
The results already achieved in this direction by 
means of research in Canada, the Punjab, South 
Africa, and the tropical colonies, amply justify 
an ambitious programme of research. 

The ideal before the conference was, however, the 
organisation of co-operative research throughout 
the British Empire in which each constituent part 
of the Empire shall play ite part, and unless each 
of the overseas governments makes a contribution 
to a common fund for the furtherance of this object, 
there is a very real danger that the delegates to the 
next conference, which is to be held in Australia in 
1932, will find that they are as far removéd from 
jta attainment as they were im the autumn of 1927. 
If governments share financial responsibility for 
any undertaking, they will keep a oritioal eye on the 
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activities of the departmenta or persons on whose 
behalf expenditure has been incurred. If the whole 
responsibility is borne by the home government, it 
will be difficult to arouse and impossible to maintain 
any interest of the overseas governmenta in the 
schemes recommended by their respective delegates. 

Were the promotion of agrioultural research a 
contentious issue like fiscal policy, the reluctance 
of governmenta to delegate authority to their 
representatives to commit them to a limited 
expenditure could be understood. If the scientifio 
workers of Great Britain had no contributions to 
make to the progrees of science as applied to agri- 
culture in the dominions and colonies, if our 
agricultural research and teaching institutions 
were lacking vitality, or compared unfavourably 
with those in other parte of the Empire, there might 
be justification for the extreme caution displayed. 
Furthermore, if the overseas governments were still 
unconvinced that they are losing a large percentage 
of their agricultural produce yearly through plant 
and animal diseases, and are not realising to fullest 
extent the known potentialities of the soil, largely 
due to the inadequacy of their research services, 
their attitude could be understood. Judging, 
however, from the utterances of the statesmen of 
the dominions and Indis at the Imperial Conference 
in 1926, and those of the representatives of the 
non-self-governing dependencies at the Colonial 
Office Conference in May 1927, the Empire as & 
whole is completely convinced of the need for 
more and still more scientific investigation of the 
problems facing it, most of which are related to 
the foremost industry of the Empire, agrioulture. 
Apparently they are also convinced of the need for 
co-operation in research as in other matters affecting 
the welfare of the peoples whom they represent. 
They represented, direotly or indirectly, on the 
Empire keting Board. It can only be suggested 
to them, that as unanimous agreement has been 
reached on detailed schemes for co-operation, they 
will use every endeavour to place the necessary 
funds at the disposal of their representatives on 
that Board without further delay. 

Since the appearance of the Report and Summary 
of Proceedings, a memorandum has been issued by 
the secretariat of the conference outlining the 
&otion which has been taken on the recommenda- 
tions made; nothing in it leads us to modify 
the views expressed above. Regarding the chain 
of research stations, the memorandum atates 
that the North Queensland Station “is at the 
moment the subject of correspondence between 
the Commonwealth Council for Scientific and 
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Industrial Reasearch and the Empire Marketing 
Board"; the Empire Marketing Board “are con- 
sulting the Government of the Union of South 
Africa on the proposals that the faoilities of the 
Ouderstepoort Station ahould be increased to enable 
it to undertake the functions of a central research 
station in animal diseases”; the recommendation 
that an irrigation research station should be set up 
“has been forwarded to the Committee of Civil 
Research. That committee has formed a Sub- 
Committee to deal with the recommendation.” 
The question of research stations in the Colonial 
Empire has been considered by a Colonial Office 
committee under Lord Lovat’s chairmanship, and 
this committee recommends that until the Amani 
Research Institute in East Africa is thoroughly re- 
established no other links be forged in the chain. 
The recommendations relating to the creation of 
more central research bureaux and clearing-houses 
of information for the Empire have bean accepted 
by the governing bodies of the institutions to which 
it is recommended they should be attached, but the 
British Treasury has only just “been approached 
in regard to the acceptance of the principle of a 
United Kingdom contribution towards the cost. 
When the question of the home contribution is 
determined the countries of the Empire will be 
asked, as a first step, to nominate representatives 
on the financial supervisory body.” 

The same note runs all through this last memo- 
randum. Everything is to wait until the home 
departments or committees oonoerned have recon- 
sidered the recommendations with which they are 
concerned, after which presumably they will have to 
be referred to the corresponding authorities overseas 
and to the British Treasury. The delay involved 
in this procedure is illustrated by the time taken— 
three years—before the recommendation of the East 
Africa Parliamentary Commission regarding the re- 
suscitation of the Amani Institute was put into effect, 
and in the meantime the Institute was falling further 
into desuetude. We can only express the hope that 
more energetic steps will be taken to achieve some 
positive resulta before the next meeting of the can- 
ference in Australia. At the same time, we should 
like to suggest that the best means for ensuring 
that no time will be lost between passing schemes 
for co-operative research and putting them into 
effect would be to create immediately a central 
fund, based upon contributions of each constituent 
part of the Empire, and large enough to permit 
of immediate action being taken by an Empire 
Research Council upon which the Dominions, 
Indis, and the Colonies are properly represented. 
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The Languages of India. 


Linguistic Survey of India. By Sir George Abraham 
Grierson. Vol. 1, Part 1: Introductory. Pp. 
xviii +517. (Calcutta: Government of India Cen- 
tral Publication Branch ; London: High Com- 
missioner for India, 1927.) 11.12 rupees ; 195. 


HIS year there have been completed two very 
notable works in the field of linguistic science : 
one is the “ New English Dictionary,” finished after 
seventy years of labour ; the other is the great “ Lim 
guistic Survey of Indis," of which the last volume 
to be published is now before us. No scholar can 
work at any problem connected with the history 
of English without constant appeal to the Diotion- 
ary, and no scholar can work at any problem 
connected with the languages of India without 
constant appeal to the Survey. Indeed, we can 
scarcely recall during the last fifteen years an 
article or book on the history of any of these 
languages (and shortly it will be seen how numerous 
and diverse they are) in which reference has not 
been made to the facts set forth in the Survey, often 
for the first time. 

The only linguistic work which can be compared 
with the Survey is the “ Atlas linguistique de France.” 
But the intention, the scope, and therefore the 
method of the Atlas are different: in it a certain 
number of isolated linguistic phenomena (particular 
words, grammatical forms, and the like) "were 
studied in as many of the local patois of France as 
possible : it does not pretend in any way to provide 
& description of any given dialect or even of ita most 
salient features. The author of the Survey, on the 
other hand, set himself the task of describing, as 
fully as materials or space allowed, every language 
and every dialect spoken Óver vast aras of the 
Indian Empire by some 300 million people. . 

The New English Dictionary provides us with an 
unrivalled history of one language; the ''Atlas 
linguistique "esupplies Invaluable information cong 
cerning the distribution of linguistio phenomena 
over a whole dislect-area. But the Survey has 
given us descriptions, not of one language only, 
not even of the different dialecta of one language, 
nor even of & group of connected languages (as, for 
example, the Romance in Meyer-Lübke's ‘‘ Roman- 
ischea etymologisches Wörterbuch ”), but of four 
separate and distinct families of languages—the 
Austro-Asiatio, the Smo-Tibetan, the Dravidian, 
and the Aryan—excluding two languages as yet 
unclassified ; and these families are represented in 
India alone (or rather in that part of India with 
which the Survey deals) by 179 separate languages 
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(of which the test is mutual unintelligibility) and 
544 dialects. 

Tt may at first seem strange that so many different 
languages should be spoken in a country whioh 
geography and politics incline us to look upon as 
one. Briefly, the linguistio history of India has 
been this. In the prehistorio period there were 
spoken over northern India, probably from the 
mouths of the Ganges to what is now the North-Weat 
Frontier Province, languages belonging to the 
Austro-Asiatic family: to this belong also lan- 
guages ftill spoken in parts of Burma and the 
Malay Peninsula, and by considerable populations in 
Indo-China. Pater W. Schmidt makes the Austro- 
Asiatic & part of a wider whole, the Austrio, which 
includes Indonesian, Melanesian, and Polynesian, 
spoken from Madagascar in the west to Easter 
Island in the east, and from Hawaii in the north to 
New Zealand in the south. However that may be, 
the Austro-Asiatic branch was at one time strongly 
represented in India, for even to-day in widely 
separated districts the descendants of these 
languages still survive—in the Khassi and Jaintia 
Hills of Assam (Khasi); in the jungle country of 
the Central Provinces south of the Narbada; in 
scattered isleta along the southern face of the 
Himalaya as far north as the Simla Hill States 
(Kan&wari) But their greatest mass is in Orisaa, 
where the best known of the many dialects are 
Santali and Mundarl. This opens the way to an 
interesting speculation. The name for an aboriginal 
inhabitant of Orisea is org, which derives regularly 
from ódjra-, itself recorded early in the history of 
India as the name of an outcaste tribe. The same 
word survives in many other modern languages as 
the designation of a caste or occupation: in 
Gujarat 6Pis the name bf a caste that dig and carry 
earth and build mud-houses; in the Panjab the 
öd are a tribe that clear out watercourses and build 
houses; in Sindh ódrw is a caste that build mud- 
yels, in Nepal, where stone has Jargely taken 
the place of mud for building, ór has become a 
stonemason. . 

Attention has recently been direoted to the 
discovery of the oities of the past in the valley of 
the Indus, the ruins of Mohenjo-daro and Harappa 
with their great brick buildings. Who the builders 


were, we do not know; nor have we as yet any. 


clue as to their language. But that it was Austro- 
Asiatic is possible, or even probable. Were they 
the ódras, makers of mud-bricks, whose name 
eventually passed into the languages of the Aryan 
conquerors as that of a caste of mud-workers, who 
dug out irrigation channels and built mud-houses t 
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It is, at least, not impossible. For J. Przyluski 
has recently shown that several culture words of 
ancient and modern India—such aa those designat- 
ing cloth, cotton, the bow for carding cotton or for 
shooting with, the plough, the peacock, the elephant, 
and so on—are of Austro-Asiatic origin, borrowed 
from the aborigines by subsequent invaders. But 
whatever their extent and importance in India in 
the prehistoric period, Austro-Asiatio languages are 
to-day spoken by only a few jungle tribes, small in 
numbers (the census of 1921 counta them as 44 
millions only) and doomed to disappear eventually 
before more dominant languages. 

Also in prehistoric times there was in India 
another family of languages, the Dravidian. 
Whether these preceded the Austro-Asiatic or 
themselves entered from the north-west and pushed 
back the Austro-Asiatic, we cannot say. At the 
present day their chief mass is found in the south 
of the peninsula, but at one time they certainly 
stretched farther north. As in the case of the 
Austro-Asiatic languages, isolated dialeots are 
found in the jungle country of the Central Provinces 
and of Bihar and Orissa, where the most northerly 
(Malto) actually reaches the Ganges. Most inter- 
estingly situated of all is Brühür, a Dravidian 
language spoken in Baluchistan and separated by 
nearly a thousand miles, and all the deserts of Sindh 
and Rajputana, from its nearest relative, Gondi on 
the Narbada. Unfortunately, however, ita position 
can be interpreted in two ways, for, as Sir George 
Grierson pointa out, Brühüi may be either the rear- 
guard of a Dravidian invasion from the north-west 
or the vanguard of a movement from the south. 
These isolated Dravidian dialects, again like the 
Austro-Asiatio, are giving way before the languages 
of subeequent invaders; but in the south their 
compact mass and, in particular, their use for 
literature and administration have enabled them 
to resist the attack of their northern neighbours. 
Telugu, Tamil, Kanareee, and Malayalam all have 
literatures of considerable antiquity. For all 
Dravidian speakers the census of 1921 gives the 
number of some 64 millions. 

North and east of India lies the huge mass of the 
Sino-Tibetan family of languages. These are 
divided into two sub-familes, the Siamese-Chineee 
and the Tibeto-Burman. Of these the former have 
penetrated Siam, driving before them the Austro- 
Asiatic languages: but, except for two small 
dialects, Kh&mti and one of Sh&n, they have not 
come within the area of the Survey. But the other 
sub-family, the Tibeto-Burman, has many repre- 
sentatives within India proper. Throughout almost 
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the whole of the historical period they have been 
spilling over the barrier of the Himalaya or round 
its ends. In the east they have ocoupied almost 
the whole of Burma, and have formed or left many 
colonies in the valley of the Brahmaputra ; while 
along the whole southern face of the Himalaya are 
spoken Tibeto-Burman dialects, extending to the 
extreme north-west beyond Ladakh. But they are 
without literature, and they do not serve as 
languages of administration. They are yielding, 
therefore, to the languages south of them, which 
serve both purposes—to Kashmiri, Panjabi, 
Hindustani, Nepali, Bengali. 

Here first we meet the names of some of the 
Aryan languages, which are spoken by more than 
230 millions in India itself. At some time during 
the second millennium 3.0. there appeared on the 
north-west frontiers of India tribes who spoke a 
language akin to our own, and to Latin and Greek 
and Keltic and Slavonic, that is to say, one of the 
so-called Indo-European languages. Behind them 
were the Iranians, speaking closely related dialects. 
Indeed, they must at a recent period have formed a 
single linguistic community. This is termed Aryan 
or Indo-Iranian. Those that pushed on into India 
are called Indo-Aryan. The earliest documents 
that we have of their language are the hymns of 
the Rigveda, some of which were composed about 
the time of their entry into India, some perhaps 
earlier, some later. These, though mainly religious 
and sacrificial in substance, give hints of the fights 
that took place between the invaders and the 


aborigines and between different Aryan tribes. ' 


The conquest, however, proceeded steadily, and the 
ever-inoreasing extension of Aryan power was 
followed by an extension of Aryan speech, as it was 


learnt by the conquered aborigines. The language ! 


of the Vedic hymns, becoming the language of 
religion and of & priesthood—the Brahmans—ever 
increasing in authority, and with various modifica- 
tions affecting ita vocabulary and grammar rather 
than its sounds, was stereotyped eventually as the 
chief language of literature, named Sanskrit, ‘ the 
perfected.’ But the spoken language did not, of 
course, stand still in this way: ıt changed con- 
tinually from generation to generation in sounds, in 
grammar, in vocabulary ; and, with the widening 
of the area over which ıt was spoken and the 
diversity of the aborigines who learnt it, greater and 
greater differences began to appear in the way it 
developed in various parts of the Indo-Aryan 
domain. Hence arose those forms of speech which 
are classified in the Survey as 38 separate languages 
with 402 dialects. 
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Lastly, on the north-west the Iranian languages 
have somewhat advanced their boundaries, and 
some, such as Pashtu and Baluchi, are spoken 
actually within the borders of British India. 

It is, then, this huge mass of differing languages 
and innumerable dialecta which the 18 volumes of 
the Survey have analysed, olassifled, described. 
The task would seem to be beyond the power of one 
man. Yet in Sir George Grierson was found one 
equal to it. The reader, lost in astonishment at this 
achievement, does not know which to admire the 
most, the depth and breadth of the*author's 
scholarship and his vant stores of knowledge, the 
acuteness of his analytical power, or the application 
and force of will which have carried this colossal 
undertaking to so complete and so brilliant a con- 
; olusion. For some vears Sir George Grierson had 
the help of another distinguished Indianist, Prof. 
i Sten Konow, now of Oslo, from whose pen como 

some five or aix of the volumes. But the plan and 

the direction and some twelve complete volumes, m- 
| cluding this the Introduction, are Sir George's. It 

is an achievement without parallel in the annals 

of philology. R. L. TURNER. 


Scientific Fact and Fancy. 


Possible Worlds, and other Essays. By J. B.S. 
Haldane. Pp. vii+312. (London: Chatto 
and Windus, 1927.) 7s. 6d. net. 


; HESE essays, covering a wide range of subjecta 
—inoluding, for example, " The Last Judg- 
ment," " Vitamins,” “Cancer Research," ‘ What 
' Use is Astronomy "—have mostly been published 
before, some in popular scientific journals, others 
in the daily and weekly press. Those dealing with 
| physiology, where Mr. Haldgne is on his own ground, 
! well bear re-publication, but it seems unfortunate 
' that some articles of merely ephemeral value should 
' have been included. At any rate, a cluo to the 
original date of appearance would have bcen help- 
ful as a remfnder of the events which originall® 
inspired them. On the other hand, bomo of the 
articles, particularly those on research, could have 
been enlarged with advantage. 

The last ten years have Been a great increase in 
publie interest ın questions immediately affecting 
the welfare of -children and the improvement of 
health in nations weakened by four years of war 
conditions. Among educated persons, even the 
least sepious discuss vitamins, cures for tubercu- 
losis and cancer, food-baoteria, and so on; and 
authoritative articles on such subjecta published 
| in the daily press, and reaching all classes of people, 
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can be of great use. But the time has come when 
the non-expert, more interested and better educated 
in science than his and her predecessor of twenty- 
five years ago, would like to hear more, and would 
be capable of understanding and profiting by more 
than can be covered in two or three octavo pages. 
This applies particularly to ‘‘ Immunity,” “ Canoer 
Research,” “The Fight with Tuberculosis,” and 
* Vitamins,” which could all with advantage have 
been enlarged from their original form and con- 
tained more detail. 

The best part of the book is'that devoted to 
various aspects of research : ''Scientiflo Research 
for Amateurs," “The Future of Biology,” “ On 
Being One's own Rabbit." In the last paper the 
author describes how he and a colleague, in de- 
siring to discover ‘‘what happens to a man when we 
make him more or less alkaline," attempted to get 
farther than the merely preliminary work which 
can be done on animals. “‘ It is difficult to be sure 
how a rabbit feels at any time, and indeed, many 
rabbits refuse to collaborate with one," so they 
began experimenta on one another; the author in 
this essy traces the varying methods by which 
acidity and alkalinity were arrived af and the re- 
sulting symptoms. It is interesting to note that 
many of the latter were the symptoms of well- 
known diseases, and he goes on to suggest that it 
would be well for patiente to have some under- 
standing of their own symptoms when relating them 
to a medical man, and to realise, for example, that 
& pain near the heart is more often indigestion than 
heart disease. ‘‘ Finally,” he concludes, “‘ since 
the publio has begun to pay for medical research, 
it has a perfect right to know how ite money is 
spent. During the last year, about one part in 
four milliga of the national revenue was employed 
during some weeks in keeping me awake during 
attacks of tetany, and in analysing blood samples 
drawn from me in the course of them. It has been 
the object of this article to suggest that one four 
fhillionth of the ‘nation’s money wa’ well spent” 
(p. 119). 

On the-question of research for amateurs, Mr. 
Haldane writes : 

“ Until the last century, scientific —— was 
almost entirely the work of men who earned their 
living by some other method or possessed private 
means. Until fifty years ago there was no such 
thing as training for research, and every researcher 
began his work as an amateur” (p. 102). Natural 
history, fallen into disrepute towards the end of 
last century, is coming into ita own again. "But 
while the field is narrowed, and there is leas to be 
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discovered in & broad sense, there is now even 
greater scope for detailed accurate observation ; 
though research in chemistry, physica, human 
anatomy and so on is impossible to any but trained 
scientific workers, there remains an infinity of 
unexplored ground along the lines of animal and 
plant inheritance, habitat and distribution, and in 
meteorological and astronomical investigations, 
which will repay study by the amateur. All this 
oan be done without special training and without 
expensive apparatus. Much valuable suggestion 
is given for carrying out such work. 

The essays on speculative matters, particularly 
those dealing with religion, are probably of more 
interest to Mr. Haldane as a setting in order of his 
own thoughts on these subjects than they can be 
to other people. Of these, '" Possible Worlds" 
is the most suggestive, dealing as it does with the 
possibility of regarding the world other than from 
the present human point of view, of imagining, for 
example, a ‘dog’ or ‘smell’ world, or a world in 
which our perceptions and senses are enhangd. and 
increased. 

** Meron,” a tract against the clergy in relation 
to the War, seems scarcely in good taste in 1928. 
The book as a whole, will, however, be of great 
value in spreading an interest in, and appreciation 
of, scientific research and the scientific point of 
view. : 


Leonhard Euler. 


Léonard Euler ei ses amis. Par Prof. L.-Gustave 
“Du Pasquier. Pp. ix 125. (Paris: J. Her- 
mann, 1027.) 22 francs. 
HIS is a short sketch of the life and work of 
Euler. . In little more than 100 pages it gives 
us an interesting account of his early life, his 
first sojourn at St. Petersburg (1727-1741), his call 
to Berlin by. Frederick the Great, when, soon after 
his acceasion, that monarch planned the formation 
of & new Prussian Academy and was collecting 
about him the men who were to set it going, among 
them Wolff, Maupertuis, Algarotti and Euler (“le 
grand algébriste," as Frederick called him in his 
letter to Suhm of June 14, 1740); his part in the 
formation and working of the Nouvelle Booidté 
Littéraire, afterwards oombined with the Société 
des Sciences founded by Leibniz into L’ Académie 
Royale des Sciences et Belles-Lettres de Prusse ; 
the years of his co-operation, as director of the 
mathematical class, member of the directorate, and 
member of the literary committee, with Maupertuis 
the director of the Academy, and of his sole direo- 
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tion of the Academy while Maupertuis was in France 
recruiting his health; his relations with Frederick, 
and the circumstances in which, after the accession 
of Catherine the Great to the throne of Russis, he 
overcame the resistance of Frederick and returned 
(in May 1768) to the directorship of the Académie 
dee Sciences de St-Pétersbourg, with which he had 
&ll along maintained his connexion; and lastly, his 
second stay at St. Petersburg, including the period 
of his total blindneas from 1772 until he died of 
apoplexy on Sept. 7, 1783, while still in full posses- 
sion of bis intelleotual powers and in the midst of 
labours never interrupted (he is said, between 1773 
and 1782, to have written no fewer than 355 
memoirs). 

Applying the new methods due to Newton and 
Leibniz, Euler indelibly impressed his personality 
on the whole of mathematics; he left no branch 
untouched, and “he touched nothing that he did 
not adorn.” He made great advances not only in 
algebra, geometry, analysis, theory of numbers and 
pure mathematics in general, but also in acoustics, 
optics, mechanics, hydrodynamics, engineering 
science from the theory of turbines to gunnery 
and the science of navigation, astronomy, the 
theory of the planets and comets, lunar theory, 
to say nothing of the caloulus of probabilities 
and its applications to life insurance, statistics 
and games of chance, mathematical recreations, 
magic squares, etc. 

Euler won the prize offered by the Académie des 
Sciences de Paria no fewer than fourteen times (the 
first time at the age of twenty). The mere bulk of 
his writings must, we suppose, be unapproached 
by any other scientific writer. Diogenes Laertius 
says that the output of the philosopher Epicurus 
was unprecedented, running to about 300 “ rolls.” 
What would he have said of Euler's, which in the 
collected edition (of which 23 volumes have 
appeared) will fill 69 volumes with about 600 large 
quarto pages in each 1 

Euler's powers of work were extraordinary, and 
he had the advantage of a prodigious memory. He 
could recite by heart the whole of the ZEneid from 
one end to the other ; and at the age of seventy he 
could still remember what particular lines began 
and ended each page of the edition from which he 
learnt it in his youth. Suffering from insomnia, he 
calculated in his head one night the first six powers 
of all the integral numbers up to 100; he remem- 
bered the numerical table so obtained and reeled 
it off several days afterwards to the great surprise 
of his entourage. 

In Chapter iii. (“ Léonard Euler à Berlin ") we 
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may read again the story of Frederick the Great’s 
attitude towards Euler. Frederick admired him 
but had no sympathy for his subject. So we find 
Frederick writing to Voltaire about “un gros 
cyclope de géomètre,” and, at the end, congratu- 
lating himself on "having exchanged a one-eyed 
geometer for one with two eyes " (Lagrange). Again 
we find Frederick writing: ' Quoique je n’aye pas 
appris à calouler des courbes, je sais pourtant, mon 
cher Euler, que 16,000 réisdallera sont plus que 
13,000," and (in letters to D'Alembert): “Un~ 
certain géomètre qui a perdu un cil en salculant, 
s'avisa de composer un menuet par a plus b,” and 
“M. Euler, qui aime à la folie la Grande et la Petite 
Ourse, s'est approché du nord pour les observa- 
tions plus à son aise. Un vaisseau qui portait ses 
zz et son kk a fait naufrage ; tout a été perdu, et 
o’est dommage, parce qu'il y aurait eu de quoi 
remplir six volumes in folio de mémoires chiffrés 
d'un bout à l'autre; et l'Europe sera vraisemble- 
ment privée de l'agréable amusement que cette 
lecture lui aurait donné." T. L. H. 





Our Bookshelf. 


The Yearbook of the Universities of the Empire, 1928. 
Published for the Universities Bureau of the 
British Empire. Pp. xiii+866. (London: G. 
Ball and Sons: Ltd., 1928.) 78. 6d. net. 


We live in & busy , and & perception and 
appreciation of ey necessity for economy of time 
has, whether we like it or not, penetrated even the 
serenity of the academic world. Each university 
publishes its own calendar, and sete out, either 
briefly or at length, particulars concerning its 

rsonnel, organisation, regulations, and activities. 

ut all those separate calendars form a library of 
some 60,000 pages; and, as the universities come 
more and more to interest and influence a wider 
circle than their own professors and students, the 
** Yearbook," with ita admirable condensation and 
presentation of essential information, satisfles more 
and more a very real need. 

It would, however, be a mistake to imagine that 
the book succeeds merely in aE aml 
presenting sega d (if necessary) regulations, 
and tiresome strings of names and qualifications. 
Indeed it far to show how fascinating & ' year- 
book’ can be made. There are, for example, a few 
pages summarising the history of the universities 
which, read in conjunction with the appendices 
dealing with e end careers for which 
university studies are a fitting preparation, form 
& study a evolution not to be missed by anyone 
who desires evidence of how university life adapts 
itaelf slowly but surely to the changing needs of 
civilisation. 

Since each university undertakes some form of 
specialised work in addition to the courses common 
to all, the section on professional schools, specialist 
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studies, and post-graduation courses, has an out- 
standing value. There is also a list of centres of 
research outside the university institutions ; and, 
in both these connexions, there is information 
concerning inter-universitv scholarships, grants for 
research, eto. i 

The 1028 edition of the “ Yearbook " maintains 
the high standard of its predecessor (which we 
notioed in these columns a year ago) * it would not 
be easy to pay it a higher compliment 


Plants of the Past: a Popular Account of Fosni 
Plante. By Dr. Frank Hall Knowlton. Pp. 
xix + 275. (Princeton: Princeton University 
Press ; London : Oxford University Press, 1927.) 
16s. net. 


Tuis book is written for readers with no special 
knowledge of either botany or geology, but is 
intended to arouse interest as wall as to impart a 
fair amount of information. It should be suo- 
cessful, for it has many good points, and in any 
case it covers a field which no other book attempts 
to cover 

The first chapters are introductory , most of the 
remainder of the book desoribes the floras of the 
different formations from the Cambro-Silurian to 
the Pleistocene, one chapter being devoted to each 
formation. The result is that while the treatment 
is proportionate from a geological point of view, 
chapters which lack important material are loaded 
with detail The British reader will find the 
chapters on the Tertiary especially troublesome, 
because they are full of the names of many un- 
familiar American plants. The book ends with 
chapters on evolution, on the influence of man on 
plants, and on the formation of coal. 

The author deals with a wide aubjeot propor- 
tionately, accepts his data cautiously, and writes 
clearly. The general reader will find the book easy 
to follow, though sometimes dull. Students, on 
the other hand, are likely to be somewhat dis- 
appointed, because the author, in endeavouring 
to be simple, misses much of the interesting 
speculation on the evolution of plant structure. 
and on th$ changes of* past climates, their place 
being taken by straightforward description. 


The Collection and Preparation of Herbarium and 
Timber Specimens By J. Burtt Davy and 
L Chalk. Pp. 28. (Oxford: The Imperial 

* Forestry Institute, 1027.) 


Tms handbook is intended primarily for the use of 
forest officers, and should prove of value to those 
district forest officers and their subordinates who oan 
give the tume, amidst their multifarious duties, to 
the collection of specimens for local forest herbaria. 
Some forest officers, as the past has shown, have 
neither the gift nor the temperament of the 
collector , but for those ing these attributes, 
the preparation of this handbook should prove of 
t service. Not only are the lines upon which 

the collection of individual specimens cleatly laid 
down, but also the inadequate resources which face 
the forest officer whilst on tour in the foresta are 
borne in mind. For example, under “ Drying the 
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Specimens,” after detailing the methods of placing 
the material in the press, the practical suggestion 
is made: "In very humid localities or during 
rainy weather, the press may be suspended end- 
wise over a small camp fire or a portable paraffin 
stove, surrounded by an improvised tent of 
branches, grass, etc , with a hole at the top. The 
hot air penetrates the bundle by way of the 
corrugated cardboard." 

The handbook may be recommended to all those 
who wish to collect botanical specimens which 
shall be serviceable for the herbarium, whilst at 
the same time ensuring that the results of the 
arduous work often entailed shall not be lost 
owing to subsequent bad packing and consequent 
irremediable damage during transit. 

The Locomotive-God. By W. E Leonard E 
v-434. (London: Chapman and Hall, Ltd., 
1928) 185. net. 

Tuis is not a cheerful book, but it will be read 
with zest by psychologists. The author, a man of 
literary and academic distinotion in America, in 
early middle life became the victim of distressing 
and disabling, yet quite groundless, terrors He 
could not walk more than a few hundred paces 
from home without panic , and he suffered besides 
from attacks of acute melancholia. Beleving that 
the causes must somehow be infantile, he resolved 
to reach them. `I knew indeed there was some- 
thing down below. What was it? I estimate by 
careful computation that my efforts to answer this 
question have been, up to date, equivalent to four 
semesters of laboratory research ” 

University colleagues assisted Mr. Leonard, and 
in the end it appeared that the first trauma had been 
caused by a shock received at the age of two years 
and four months when, straying near the metals, 
he had nenrly been caught by & locomotive (hence 
the title of the book). Other distressing experi- 
ences, one in particular at the age of ten, were also 
unearthed, and the whole record takes the form of 
an autobiography, the details of which had in 
some cases long passed out of conscious memory. 
The book is far more personal than the mère 
medical record of a distressing case of distance- 

hobia, and is therefore more widely interesting. 

t is pervaded by a spirit of indomitable stoicism, 
for the suffering endured has been incredible On 
this account, if for no other, the book makes 

invigorating reading J. C. H. 

Elektrostatische Versuche mit Anwendung des Uni- 
versalelektroskops. Von ‘Theodor Wolff. Pp. 
vili+85. (Berlin und Bonn: Ferd Dummmlers 
Verlag, 1928.) 2 85 gold marks. 

In this volume the author describes his universal 

eleotroscope, and gives desoriptions of numerous 

experiments, ranging from elementary experi- 
ments in electrostatics to measurements of jonisa- 
tion currents of various types, and of atmospherio 
potentials. The experiments described are in- 
genious and well thought out, and teachers wishing 
to arrange a course of practical instruction in 
electrostatics will find some useful hints. 


May 19, 1928] 





Letters to the Editor. 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondenis. Net 
can he undertake to reiurn, nor io corr with 
the writers of, rejected manuscripts intended for this 
or any other part of NATURE. No notice is taken 
of anonymous commeuntoations.] 


Light-Year versus Parsec. 


THERE comes a time in every science when merit 
ig acquired by the introduction of a new unit of 
measurement, and all will admit the occasional 
neceaaity of such in & world of expan physical 
aciences. Does astronomical science n another 
unit of stellar distance ? 

It would seem that, 1n general, any new unit should 
satisfy some or all of the following conditions : 

(1) It should be urgently needed, to express a 
magnitude of &n order not adequately represented in 
the existing nato of units. 


(2) It should be & logical unit, in that it follows 
custom: formation for units of its t ; 15 should 
depend direotly upon other units or dimensions of 


fundamental nature. 

(3) So far as possible, it should be easy of com- 
prehension by men of science who are not specialista 
in ite io rovinoe. 

(4) re it is suggested as a replacement for a 
unit sanctioned by long usage, it must be in every 
way & better and more convenient unit. does 
not imply sanctity; it does, however, demand an 
improvement. 

the word 'parseo' meet the requirements 
outlined above ? From the viewpoint of the purist, 
nothing could well be worse than this hybrid, but 
the nomenclature of science includes a few other 
verbal monstrosities, and this, in itself, is no argument 
against the term. 

(1) The ‘ parsec’ is equal to 8:20 times the ous- 
tomary unit known as light-year ; it does not 
indicate a magnitude of an order different from the 


older unit. 

(2) The light-year is a highly logical unit. In 
mechanics, our Test definition of & length is still 
given by sw; that is, & length equals a certain 
velosity multiplied by the time. This is precisely 
the construction of the unit known as the light-yeer, 
and it rests upon two other units, the velocity of 
light, and the length of the year, which are regarded 
as highly fundamental. 

(3) The light-year is & unit the significance of 
which is instantly by the layman, or by the 
man of scence in unallied fields. Which is the easier 
(and the more logical)? Is it the concept ‘of a star 
at such a distance that light needs 150 years to make 
the journey therefrom, or the oonoept of & star at 
such a distance that, as seen from the star, the semi- 
major axis of the earth’s orbit subtends the 48-7th 

of the 1,206,000th of a circumference ? 

(4) While long does not necessarily give 
authority, the fact that the concept of visualisin 
atellar distances by the time of light travel goes basi 
at least to the year 1740, deserves thoughtful con- 
sideration. The actual term, light-year, is not nearly 
80 old. 

Aside from ita ease of comprehension and its logical 
structure, we lose historical ‘side-lights’ of great 
interest and value by abandoning the light-year. The 
fact that a distant Muky Way, apparently a replica 
of our own stars in its integrated t, ig to us as it 
actually was three million years ago, adds a genetic 
datum which is utterly lost in the distance of one 
million ‘ parsecs.’ 
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But the term 'parseoc' was introduoed to make 
computations easier. The skilled computer will smile 
at this; he cares little whether he has to take a 
reciprocal, or to add in any one constent log. as 
against any other. In fairly representative oom- 
putations involving parallax and distant spiral nebulæ 
dats, I have never yet had to use the ‘ parsec ' unit. 

The trigonometric method of determining star 
distances iven undue prominence to the e 
subtended by fs semi-major axis of the earth’s orbit, 
an Bpportance which will inevitably be greatly 
diminis by the further application of the methods 
of spectroscopic and dynamical lax determina- 
tion. Such probable pro will further diminish 
the excuse for a unit like the * parsec.’ Why use it at 


all? Hepes D, Curtis. 
Allegheny Observatory, 
cane , Pa, 
April 18. 








Base Exchange and the Formation of Coal. 


IN an article entitled “Base Exchange and the 
Formation of Coal” (Nature, Sept. 24, 1927) I 
discussed the probable influence of base exchal 
between the roofs of coal seams and sodium chloride 
solutions on the formation of bituminous ooal. I 
suggested that base exchange might form the con- 
necting link between the coal seams of various geo- 
logical formations. Since writing the article, I have 
had an opportunity of examining the roofs of 
bituminous coal seams of Jurassic, Cretaceous, and 
Tertiary ages, and they agree with those of the 
Carboniferous age in showing evidence of base 
exchange and hydrolysis. It appears, therefore, that 
bituminous always occurs under a roof which 
has undergone base exchange and which contains 
sodium as the main replaceable base. The final 
stage in coal formation & to have been the 
bacterial decomposition of the accumulated plant 
material under alkalme anaerobic conditions. 

The base exchange theory of coal formation affords 
a method by which the ‘drift’ and ‘in mtu’ theories 
may be reconciled. If drifted material acoumulated 
in the sea, the characteristic roof constituent would 
be sodium-clay. If the maternal accumulated by 
drift in fresh water and the roof were deposited in 
fresh water, base SECUS could take place by sub- 
mergence in the sea. the material accumulated 
‘in situ’ on land or in fresh water, a slight altera- 
tion in land level, such "as geologistS maintain 
occurred ab intervals during the coal-forming periods, 
could result in base exchange taking place with 
capillary solutions of sodium chloride raised from 
subsoil water containing this salt. It follows, there- 
fore, that whether the material’ accumulated by 
‘drift’ or 'if situ,’ the same final roof conditiorm 
have been present. 

Base exchange s it also to have a bearing 
on the formation of petroleum.  Petroleum-beering 
strata are usually overlaid by shales. The fossil 
evidence indicates that the material from which the 
shales have been formed was deposited in salt water. 
Base exchange between the material covering the 
Pen pee strata and solutions of sodium 
chloride must therefore have taken place. The 
surge hydrolysis of the sodium-clay would 
provide alkaline anaerobic conditions for the bacterial 
decomposition of organic matter. 

An investigation of the bacterial decomposition of 
fata under & roof which has undergone base exchange 
and hydrolysis 18 now in p The result of such 
& decomposition 13 shown 1n Fig. 1. 

The fat was distnbuted through & sand layer at 
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the bottom of a beaker and the sand layer moistened 
and inoculated with a soil suspension. A roof con- 
taining hydrolysing sodium-clay was deposited on the 
sand and a layer of water maintained on top of the 
roof. The beaker was then moubated at 30° C. The 
development and accumulation of gas under pressure 
is shown. The decomposition of triacetin results in 
the formation of methane alone. The decomposition 
of tributyrin resulta in tho formation of & mixture 
of gaseous . Decompositions of other pure 
fate and naturally occurring mixtures of fate are in 
progress. The appearance of these decompositions is 
similar to that m the figure | Gyoerol on decomposi- 
tion under alkaline anaerobic conditions is converted 
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into methane, the oxygen being probably eliminated 
as carbon dioxide and absorbed by the alkaline roof. 

From the results so far obtained, ıt appears that 
the fat 19 hydrolysed, the resulting glycerol being 
converted into methane, and Hie dabis acid being 
reduced to a corresponding paraffin As petroleum 
occurs under deposits which appear to have under- 
gone base? exchange, the investigation now being 
carried out suggests that ıt may have resulted from 
the bacterial decomposition of arimal or vegetable 
fata under alkaline anaerobic conditions. The close 
relationship that 18 supposed to exist between the 
formation of coal and the formation of petroleum 
nds support to the suggestion, as whder the oon- 
ditions indicated both would be formed by similar 
types of bacterial action in similar circumstances. 

E McKenzie TAYLOR. 

School of Agriculture, i 

Cambridge. 





Temperatures of Stars in Planetary Nebula. 


Durma the past summer. when working at the 
Dominion Astrophysical Observatory in Victona, I 
secured some quantitative date as regards the lumin- 
osity of planetary nebulew. I did not have occasion 
to elaborate the material until this winter, which I 
spent in Pasadena, on my leave of abseifee from 
the University of Washington at Seattle. The 
method consists of taking a slitless spectrogram of 


2 A complete account of the work will appesr in the Pabliemiioxs of 
he Dominion Amrophymncal Obsercatory 
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the nebula with its central star, and impressing on 
the same film on which this spectrum is taken a series 
of comparison a telat of varying intensities and of 
the same time of exposure as the nebula. The com- 
pd spectra are obtained from a sensitometer 

aving the daylight sky as a source, & real ım of 
the sensitometer patehes being formed at the sht of 
the spectrograph. The photographs yield the total 
intensity of each monochromatic picture of the nebular 
envelope im terms of the mtensity per frequency unit 
of the adjomung star spectrum of approximately the 
same wave-length. 

In working out our data we have taken a somewhat 
idealised view which leada to different independent 
determinations of the temperature of the central star, 
assumed to be a black body. 

1. Afechanism of tontsation and recombination. 
For a certain t of atom or 10n, 16 18 assumed that 
all the ultra-violet star ight beyond the head of the 
series 18 completely absorbed, causing ionisation of 
the atoms or ions m the nebula. From the intensity 
data of the spectrum, which is assumed to be pro- 
duoed by the su uent recombination, the approxi- 
mate temperature of the atar is derived. This method 
may be applied to the data for H, He, and Het, 
giving independent determinations for each type. 

18 mechanism was first applied by me to hydrogen 
in diffuse nebule (Astrophys Jour., 65, 50; 1927). 

2. Bowen's secondary mechanism of electron excila- 
tion.—It is assumed that the so-called nebulium hnes 
are excited by the photo-electrons freed according to 
the first mechaniam, and that the excess of energy 
absorbed by an atom or ion above its ionisation 
energy i8 completely given out as ene in the 
observed resonance nebulium linea; in other words, 
that a photo-eleotron freed from any atom or ion 18 
only recaptured after ita energy as a free electron 
has been completely exhausted in producing the 
nebulium lines. Hence the data on the nebulium 
lines provide another independent temperature deter- 
mination’ which, of course, may give somewhat low 
values. This mechaniam was put forward by Bowen 
teli i of Jour., 67, 1; 1928) in order to account 

or the abnormal intensity of those linea which, 
according to his well-known identification, originate 
in many cases from metastable states of known 10ns. 
The images of the hydrogen lines and of the green 
nebulium lines are nearly coincident, apart from the 
somewhat larger sıze of the latter end, for the lower 
temperature nebule at any rate, it 18 likely that the 
photo-electrons originating from the hydrogen atoms 
are the main agents in exciting the nebulium linee. 
In the present temperature determinations the ap- 
roximation has therefore been introduced that the 
iydrogem absorba all the ultra-violet energy of the 
star beyond the head of the Lyman series, and that 
the electrons thus freed lose their ene completely 
in exciting the nebulium linea. For the Jower tem- 

ratures this approximation is Justified, but the 
igher temperatures derived from nebulium may thus 
come out somewhat low, eo that, for example, a 
temperature of 70,000? derived from nebulium might 
be 20,000? or 30,000? low, and that from about 
100,000? on, the figures obtained have only significance 
as lower limits. 

For the three nebulee investigated provisional results 
bave been obtained which are as follows :— 





Method NOC 0513 NGC 0572 NGC 7000 
H 38,000* 39.000? 
He 34,000? 
to 41,000? 

He* 70,000? 
Nebultum 36,000? 37.000? 


In the first two nebulm the results of different 
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methods are in ve agreement. Of the third 
nebula, N.G.C. 7009, the pictures are hard to measure 
on account of the small intensity of the star and the 
fact that there is & strong moonlight background 
which has to be corrected for. The given value of 
70,000° from Het is fairly trustworthy on account of 
the sensitivity of the method in this case. The hydro- 
pen and nebulium give values which are decidedly 
ower, less by roughly 20,000°, but the determinations 
are not accurate. is means that the Het 1s abnor- 
mally atrong, as compared with nebulium and hydro- 
, which, as Mr. Bowen pointed out to me, is also 
rne out 1n the abnormal place this nebula occupies 
in the sequence of his Table II. However, es they 
stand, the deta show already that the assumption 
that the star is a black body and the luminosity 
caused by known physical mechanisms appears to be 
a fair interpretation of the facts. 

The temperature determination based on the 
strength of the nebulrum Imes by Bowen'a secondary 
mechanism may be extended so as to include a b 
number of cases for which data are alreedy available. 
Taking into account that the pho phic brightness 
of the central star may be assumed to v approxi- 
mately as the intensity of the wave-le 4250 A. 
(Bnll) and that the visual brightness of the nebula 
w mainly due to the n nebulium lines, a table 
can be mace relating the difference d between those 
quantities expressed in magnitudes with the tem- 
perature T' expressed in thousands of degrees. The 
result 18 


T 385 40 60 60 80 100 150 200 
d 24 33 44 53 66 75 90 IOl 


The scale has been fixed using the results for the 
temperature determination due to nebulium for N.G.C. 
and 6572. Photographic magnitudes of the star 
have been determined by Curtis and total visual 
magnitudes of the nebula by Holetechek ; these are 
subject to corrections accordmg to Hubble or Hop- 
mann, and the error in d may probably go so high as 
one magnitude. Values of the stellar tem ture for 
eighteen nebulm, including the three original, have 
thus been obtained. Examples are: N.G.C. 7009, 
51,000? ; N.G.C. 6720, 68,000° ; N.G.C. 6826, 35,000? ; 
N.G.C. 6210, 40,000? ; N.G.C. 7662, 48,000? ; N.G.C. 
6818, 72,000°. 

The first nebula is that already discussed. The 
second is the ring nebula in Lyra; and the others, 
besides the three original ones, are those common to 
Bowen’s and the present investigation. Among the 
eighteen nebulrm treated there are only two that yield 
a temperature so high as 100,000° by this method. 
They are N.G.C. 6445, 184,000*, N.G.C. 1952, 
100,000. 

In the case of N.G.C. 6445, there is much obscuring 
matter in neighbouring ions, ag Dr. Hubble in- 
formed me. The high difference in magnitude may 
therefore be due to partial obscuration of the star, 
and the high temperature should be regarded with 
suspicion, if not entirely discarded. Dr. Hubble m- 
formed me also that there 1s strong evidence that the 
second case, N.G.C. 1952, the Crab nebula, is an old 
nova, and hence that there ıs good reason to expect 
an abnormally high temperature. An error of one 

itude might make the stellar temperature for 
this nebula about 20,000? lower, but on the other 
hand, the underlying assumptions in the present work 
are such as to make the higher temperatures come 
out rather low, so that for N.G.C. 1952 it ia very 
likely that a temperature of 100,000° is reached. 

Though in planetary nebule such high temperatures 
occur, as has also been stated by Bowen, it must be 
remarked that the lower temperatures are of the same 
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order as those known for ordinary O stars, and that 
Mid prosor treatment appears to give the much de- 
sired continuity of the temperature scale. 
\ H. ZANSTBA. 
Norman Bridge Laboratory of Physica, 
California dnsttute of Technology, 
Pasadena, Mar. 14. 





The Blubber of Whales. 


Tue blubber of whales does not appear to have 
received the attention it deserves; some writers 
pass it over in silence, others regard it as the mere 
counterpart of hair and assign to it only a non- 
conducting function. ° 

Unlike the blubber of seals, which is thick at 
one season and thin at another, that of whales under- 

no changes in thickness except those which are 
incidental to age and growth. A tissue sgo constantly 
present, and subject to so little change, must be 
an essential one and must fulfil a very important 


p A 
That the blubber has other functions besides a 
non-conducting one is shown by the fact that ita 
thickness in different species ıs not related to the 
temperature of the water mhabited; for example, 
m the Greenland whale it is many times thicker than 
in the Narwhale, although both inhabit the same 
Beas, and in the same whale it may be many times 
thicker than in the Saddle-back and Bladder-nose 
seals which also inhabit the Greenland Sca, and 
which, moreover, are obliged at times to go on the 
1ce and ex themselves to & temperature below 
freezing point and sometimes to one below rero. 

The blubber i mordy the ind pode to enable 
its poaemorto an aquatic hfe. As Bennet, the 
author of a whaling VOY AES round the globe in 
1833-36, says, its most important function is doubt- 
less a hy tic one; its lightness doubtless 
diminishing the whale’s specific gravity and help- 
ing it to float, and ita elasticity perhaps helping 
it to withstand the pressure of the water at great 


ba 

Vhales—at any rate some of them—can rest at 
the surface without effort, with a small part of their 
bodies above water, and when extended in this manner, 
as Sooresby states, can sink downwards in a few 
seconds beyond the reach of their human enemies. 
These feats the whale doubtless performs with the 
aid of its I ; when restiifg at the surffce 1t keeps 
them distended, when it wants to ‘settle’ or sink 
1t either expels air from them or compresses them by 
muscular effort, as Pelee su te. The blubber 
is, therefore, thick enough to buoy up the whale's 
body with, but not without, the aid of the lungs. 

With the exteption of the lungs, when in a distended 
condition the blubber is the only tissue of the whale 
that is lighter than water, and the only one that can 
be used at all times to diminish the specific gravity 
of the body. Whales probably differ but slightly 
from one another as regards the relative eph of 
their internal parts, but obviously do so as regards 
their external ones—their ‘ whale-bone,’ their fins, and 
the outer layers of their skin. Consequently, the 
blubber is- thickest m species in which these parts 
are | and heavy, and the reverse in whales in 
which the opposite obtains. 

In the Greenland whale the parts to be buoyed 
up appear to reach a maximum size and weight, 
and ths blubber which has to sustain them a maximum 
thickness. 

In a large Greenland whale killed in the Greenland 
Sea in 1887, the marketable whale-bone cleaned and 
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dried alone weighed 25 cwt., a single plate (the 
longest one) wei g Blb. oz. How much the other 
parta weighed 12 uncertain, but the following are their 
dimensions; namely, Loral fin, length externally, 
8 feet 2 inches; breadth, 5 feet linch; caudal or tal 
fin, breadth from tip to tip about 24 feet; epidermis, 
thickness, 2 of an inch; while the thicknees of the 
blubber that buoyed up these and made it 
poene for the lungs to bring the body into equi- 
ibrium with the water displaced, was 15-18 inches 
(on the redy or over the muscular parta) and yielded 
25 tone of oil. 

In the young Greenland whale the epidermis is 
even thicker than in the adult, and the biubber rela- 
tively thicker as well. In a calf examined by Sooreeby 
the epidermis was 13 inches thick: “It was so 
extremely fat," says this trustworthy witness, ‘ that 
we obtained & quantity of blubber from it calculated 
to yield six (uns of oil, a produce equal to that of a 
* gize fish ' of aix or seven feet bone . . . &nd the body 


when stripped of the fat, that 1s, the blubber, was so 
small as to be quite within the power of our tacklee (to 
heave up). In another ‘sucker’ or ‘calf,’ 19 feet in 


length, the blubber on an ave was b inches in 
thickness, the largest of the whale-bone measured only 
12 inches, of which about one-half was imbedded in 
the gum.” 

During adolescence, and until the adult stage is 
reached, the epidermis and blubber (and co uently 
the yield of oil) both diminish in thickness; the first 
absolutely, the second only relatively. 

Seven young animals captured in the Greenland 
Sea in 1886, with the ‘sample’ or longest plate of 
whale-bone averagmg 6 feet in length, yielded only 
36,tons, or on an ave about the same as Sooresby's 
calf; and in another lalled in 1888—42 feet in length, 
with the lo t plate of whale-bone 7 feet 6 inches 
in length—the thicknees of the epidermis was leas 
than an inch, that of the blubber being 8 inches. 

Except in early life, the weight of oil yielded by 
the blubber is definitely related to the length of the 
longest or sample plate of whale-bone and to the 
total weight of the marketable whale-bone—in other 
words, the thickness of the blubber is in proportion to 
the size of the animal. 

Rosr&gT W. Gray. 

Exmouth, Mar. 24. 


A Photochemical Clustering. 


In a describing experimenta on the photo- 
ahelal < doom ition of nitrous oxide (J. Ohem. 
Soc., 1; 1928) . Jamea Younger Macdonald finds 
among other things that four molecules of N,O de- 
compose for each quantum of energy absorbed. The 
[gus agreement between this valug of Af/À» and 

e ue obtained for M/N in the a-ray reaction 
suggests, according to Lind (J. Phys. Ohem., 32, 575 ; 
1928), a similarity in the mechanism of decomposition, 
namely, clustering about an excited N,O moleoule on 
one hand and about an 10nised one on the other. 


This 
py ob deserves consideration, especially in view 
of the failure of mechanism proposed by Macdonald, 
namely, 

(1) NO. -N,O' 
(2) NO' + NO =0,+N,+ 2N 
(3) 2N «NO «NO e N,). 
The second step, according to the beat data, requires 


at least 80,000 calories more energy than is available. 
In view of this, Dr. Macdonald, who originally used 
& minimum value for the energy of dissociation of 
nitrogen, has now abandoned the special mechanism 
whieh he put forward (private communication). The 
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clustering, however, of three molecules about an 
active one leading to decomposition as 

: 4N4,0 = 3N, + O,-- 2NO 
is very possible tharmodynamically. 

With Dr. Macdonald’s permission to publish the 
contenta of his letter, ıt may be said that other 
mechanisms popo theren are pure speculations, 
as he himself realises. The beat of tham admita of 
differences between oxygen atoms in ther effecta on 
N,O. Furthermore, he proposes to add H4 to the 
decomposing N,O. In the event that O atoms are 
he expecta water would result from 


H,+O=H,0. 
It is doubtful whether this reaction would go in spite 
of ita exothermio nature to the extent of about 





form 


140,000 calories, since can be considered a pseudo- 
atom with a helium-like structure. Furthermore, 
unlees radiation is emitfed and the water molecule 
oooupies a definite quantised state, the principle of 
conservation of energy and momentum is violated, 
except in the almost zero probability case, in which 


the relative kinetac ene of the colliding systems 
plus the energy of combination seid ag exactly 
to a quantised atate of the water molecule. Therefore 


a third body would have to intervene in order to 
remove the energy. Such triple collisions would be 
rere in view of the atomic preesure. If the life period 
of the activated N,0 is of the same order of magnitude 
as that of other systems AME roughly similar 
electron jumps, then it ie posmble to distinguish 
and Maodonald’s idea 


of & binary collision as the Btep, by working at 
low preesures, using a method employed by the writer 
Nai. Acad, Soh., 


13, 720; 1927; J. Phys. Chem., 32, 270; 1028). 

One hesitates to put orward any definite and general 
theory regarding clustering in photpohemical reaotaons. 
The examples in which agreement is found between 
the photochemical and ed yields are exceedingly 
few (see Lind, ‘‘ Chemical Effeota of Alpha Particles,” 
second edition, p. 144, 1928). In one of these at least 
(photochemical decomposition of hydrogen 1odide or 
bromide), the experimental work of the writer (loc. ott.) 
indicates that clustering is out of the question. The 
others involve either reaction between two different 

tems or else yields of leas than unity. Even in 
the decomposition of N,O, it is difficult to understand 
the survival of two impacting molecules having more 
than sufficient ene to decompose, since it has been 
shown that two N,O molecules undergo thermal de- 
composition when the energy increment is only 
58,000 calories (Hinshelwood. “ Kinetics of Chemical 
Change in Gaseous Systems "). Such survival would 
a ed electronic stability of the excited molecule until 

cient ‘ clustering ' impacts had been undergone. 

Still, cases involving survival of an excited molecule 
after collision are not lacking. On the other hand, 
much ean be said for the tdea of photochemical 
clustering in reactions involving association or poly- 
merisation. It is important that examples of associa- 
tion be found for comparing the photochemical and 
a-ray yields; Lind (Chemical Effecta of Alpha 
Particles,” p. 145) has studied the ionic clustering of 
certain unsaturated hydrocarbons. For acetylene 
he finds a value for M/N=20. Interest is therefore 
attached to the yield in the photochemical polymeri- 
sation which is reported to take place (Berthelot and 
Gaudechon, Compt. rend., 150, 1169; 1910; Bates 
and Taylor, J. Am. Chem. Soc., 49, 2444 ; 1927). 

BERNARD Lewis 
(Nationgl Research Fellow). 
University of Minnesota, 
Minneapolis, U.8.A. 


in his work on hy e iodide ( 
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Negrito Racial Strain tn India. 


THE of a negrito strain in the sboriginal 
population of india bas been suspected for along ime, 
any definite evidence as to its existence has been 


which has also received the 
Gaon ak hs tues Go 2 Edinburgh, 40, 114; 
1908), ioque (Revue lends, , 6, July 1900), 
Thurston ('' and Castes of Southern ia,” 
vol. 1, Introduction, 1909), and Risley (“The Peoples 
of India,” p. 15, 1915). . 
"Dunne a rox vi a He eed RE ins 
a number (seventy) of Kadars living 
(Fig. 1). The majority of this 
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Fre. 1.—Two Kedar men from the Cochin Hills. 


people are not uplike the other jungle tribes of 

India, having a head of hair ing from 
wavy to curly, but in extreme interior of hills 
I was fortunate enough to find five men and one 
woman with undoubtedly spirally curved hair, one 
of whom was pure woolly with short spirals, and the 
regt were of the frizzy , Similar to that seen among 
the Melanesians. Beeides their spirally curved hair, 
the Kadars are short (a stature, 1516 mm.), of 


have not infrequentl Samet foreheads, 
wnformed by Mr. K. Govinda enon, Conservator of 
Foresta of the Cochin State, and one who has known 
whe Kadars very intimately for the last quarter of a 
ee E rE early years of his service he 
«noti at least & dozen men and women with woolly 
and frizzy hair, but who must have died out since. 
The head measurementa of the Kadars do not ahowe 
them to be brachyoephalic, the average cephalic 
index of the five men er a curved hair) 
15:00. these five men, 
io, with 79°29 and 77°34 





n the lower grades of dolichocephaly. It is not im- 


yrobable that the negrito element among the Kadars 
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Giobus, 1809) are stringy similar 
Semangs—a nogrito tribe of the 
Malay Peninsula with short stature, dark complexion, 
and medium head (Av. C.L 79), who are not the 


Biden in pensar appearance. B. 8. Guna. 
Indian Museum, 
Caloutta, India. 





New Regularities in the Band’ Spectrum of Heltum. 


By the work of Curtis and Fowler, the structure of 
the band spectrum of helium has become well known. 
More recently, Weisel and Füchtbauer (Zot. f. Phys., 
44, 481; 1927) added considerably to our 
of the by detecting a number of new 
which could ascribe to transitions between terms 
with the oscillational quantum number one. Never- 
theleas, there appear to be in the spectrum still many 
lines which have not yet been arranged into benda. 
As the helium band is of considerable 
theoretical interest, we have analysed those parta not 


band $p-—8z, for example 
i the 


the R-branch g absent. 
strong P- and et-branch; the Q-branch is absent or, 
very weak. The band 2p- 3y has three branches 
which have the appearance of a Q-branch, a P-branch 
and a branch in which the ¢ffeotive rotational quantum 
number decreases by two units. Whereas many 
bands avanen in the more refrengible side’ of the 
and make ita structure there 


AA of bands is quite open 
in the region between 5700 A. and 6700 A. There we 


five analogous 

the same structure but are much fainter than 

the orthogbands. ‘The absolute values of the 3a, 8y, 

and 8s terms lie between those of the 8s and 8d terma. 

We have not yet succeeded in unravelling the structure 
of par-heltum 2P - 8D, but only locate ita position. 

dea bands in which terms of e new type are 


U2 
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involved, we found new bands originating from the 

combination of Curtis's terms with the vibrational 

tum number one and two, and could thus extend 

e resulta of Weigel and Fuchtbauer. For the transi- 

tion 2s - 8p, e.g., the following bands are now known 

0—-0 (44865 mu); 0—-1 (505); 1—» 1 (407); 
1—>0 (482); 1—-3 (505); 2—>2 (408). 


theme, 405 is the main band analysed b ig, 505 


and half of 467 were found by Weizel 

Evidence was found that the between 
the zero lines of the p - B and the Q-branches found 
by Curtis is due to the slightly different vibrational 


frequencies of the p, and p, terms (especially well 
marked in the ER pP band for ihe BA nd 


pro 
are exactly coincident for the vibration- and rotation- 
leas molecule, this discrepancy can be regarded as 
another tal proof for the half-integer values 
of the vibrational quantum number. i 
In another note we hope to discuss the theoretical 
igni of the new levels. Details about the 
work can be found in a series of forthcoming articles 
in the Zei. f. Physik and the Scientific Papers of the 
Institute of Phymoal and Chemical Research, Tokyo. 
; : G. H. Dima, 


T. TAKAMTNB. 
. T. Suga. 
ical and Chemical Research, 


Institute of Ph: 
$ - Tokyo, Mar. 81. 





New Type of Discharge in Neon Tubes. 


Ir was found some years ago by one of us (J. W. R. 
that if & condenser of the order of a micro 


openee ne ehato Ot vee HABEO OUR 
clearly the new type of discharge from others obtain- 
able in such tubes. 

Further study now makes ible & brief statement 
of the general properties of discharges of this type. 

The appearance of the tube during the - of 
the heavy current discharge is quite different from 
that for the normal neon glow di which in the 
tubes used amounted to a few 1 only. 
The heevy current was marked by & small bright spot 
or scintillgtion of bluish t at a single point on the 
surface of the cathode. this neighbourhood the 
nickel spectrum could be seen. The spot was abnost 
always either on the weld between the cathode disc 
and its. ing wire or on the square-out 
of the diso. When the discharge passed se 
click could usually be heard. sompral; i 
“bf the bright spot, there was a vio between 
bia coer tiie db wd ais gu orae dun &bout 
one-half the value. Conspicuous ftuoreacence 
of the glass oocurred. 

That.some special conditions at the electrodes are 
necessary is shown by the fact that in some tubes 
when one of the two apparently similar electrodes is 
.made cathode heavy currents are obtained, whereas 
with the other as cathode they are not. 

It was found that the yalue of the current depends 
chiefly on the circuit conditions external to the tube, 

icularly the resistance and the condenser voltage. 
currents of various magnitudes between 100 amp. 
and 1:6 amp. were and were found to 
repeat fairly well for successive discharges under any 
given set of conditions. 


A point of clear distinction between this and the | 
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glow discharge is that a e in the area of the 
esos (oer rec OE a Dus 10 to 1) did not 
affect the value of the current. 


After the discharge is over, the oondenser is usually 
C remaining, the volteges 
from sero up to about 90 v.; with a normal 
neon i this voltage would be about 
180 Y. „Where there is no resistance in cirouit the 
final voltage is sometimes of the opposite sign to that 
of the origmal , indicating that the di 
was oscillatory. For this to occur in the circuit 
the effective reaistance of the discharge could not have 
eae one or two ohms. 
er characteristic of the discharge 
should be mentioned. If tip canadtey of the condenser 
or alternatively the i 
every time the 


discharged ; indeed, there iB a 
siden teen che ao ot eae ee ue 


L. JaooB. | 

B. 8. Gossrixa. 
Research Laboratories of the E 
General Electric Company, Lid., ‘ 
Wembley, April 26. ] 





Disappearance and Reversal of the Kerr Effect. 

A BBAUTIYUL confirmation of recent theories of the 
electric birefringence in liquide (O. V. Raman and 
K. 8. Krishnan, Phil. Mag., A 1927) is furnished 
Bee ae in electric ‘fields 
oscillating wi io-frequency such as may readily 
be obtained with thermionic valves. The.Kerr effect 
arises from the orienting action of the fleld on the 
molecules, and the time taken by the latter to adjust 
themselves to a state of statistical equilibrium has 
naturally to be taken into.account. It may be pointed 
out here that the orienting couple on the 
permanent electric moment of the molecule (assumed 
to be chemi POM ee on Se 
from the couple acting on the oscillating + 
moment int. The couple acting on the permanent 
moment is purely periodic, and ita effect must tend to 
disappear at ciently high frequencies. The couple 
on hé ndussd maient oh Win other Rand hae & 


-statio part and tends to persist even at optical 
BIER ee ern dinde ry ati 


lar liquids, for example, chloroform or the higher 
Mich Me Rar SHAG ie edere wee Diar he 
considered as the resultant of a negative polar, and a 
porioc Kerr effect. In all such cases we 
should expect the Kerr effect to diminish and vanish 
as the frequenoy is snoreased, and ‘then to reappear at 
still higher frequencies. 

Observations with octyl alcohol made by us confirm 
this remarkable prediction, the Kerr effect disappear- 


rier wave- dip EL A of 
and reversal to longer wave-lengths, as might be 
expected. C. V. RAMAN. 
B. C. SEKAR. 
92 Upper Circular Road, 
Mar. 5. 
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The Discovery Expedition. 
By Dr. Stantay Kame. 


T* a previous issue of NaTunE (Oct. 30, 1926, 

. 628) an account was given of the work of 
the Dt ition up to the end of June 
1926: the investigations since that date, to the 
conclusion of the commission on Sept. 29,.1927, 
form the subject of the present artiole. . 

The work at whaling stations during this period 
has been continued mainly under the direction of 





w* - ~ s - wa .- - 


Among other work at the South Georgia station 
teference may be made to investigations on the 
elephant seal and on birds by Mr. L. H. Matthews : 
it 18 hoped that papers embodying his resulte will 
be published at an early date. 

noted previously, the Discovery reached Cape 
Town after her first season's work on June 29, 
1926, and she proceeded almost immediately to 
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Fie. 1.—Obart of the South Atlantic, showing the tracks of the Discosery and Wutem Scoresby. 


Mr. N. A. Mackintosh, and a note by him on this 
side of the investigations is given below. This 
shore work has now been in progress for two and 
a half seasons at South Georgis and for one season 
in South Africa, and the whales examined, nearly 
all Blue and Fin, have reached & total of 1685: 
never before haa so large a number been the subject 
of scientific investigation. The task of working 
up the data has only just begun, but already there 
are indications that resulta of great economic 
importanoe will be gained. 
No. 3055, Vor. 121] 


the Admiralty Dockyard at Simonstown for refit. 
Hitherto the excessive rolling of the ship had been 
& serious hindrance to the work, and to minimise 
this defect aister-keels were fitted. The keels 
proved very effective in reducing the extent of the 
Toll, but they unfortuna interfered with recep- 
tion from the echo-sounding apparatus, and m 
consequence the deep water eg could not be used. 
On completion of the refit, the Dt left for & 
short cruise on the south-west coast of Africa before 
returning to South Georgia for the next season’s 
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work. Off Saldanha Bay, where two w. 
stations are located, a line of planktonic 
hydrographio stations was taken and a series oF 
hauls large ol neta was made in deep 
water. In order if ble to obtain some know- 
eee of the diurnal movement of the plankton 
on the whaling grounds, hauls with cloamg nets, 
towed honsontall- were made every four hours 
during a 24-hour Spd 

In the meantime the second veesel of the expe- 
dition, the Wiliam , had arrived from 
England, and in October ' ahipa left for South 


Georgia. The traoks of the two shipa are shown in 


s w 





Fia. ?.—Obart ilhwtrating work carried out off Bonth Gecegta during 


December 1926 and January 1927. 


Fig. 1. The Wilkam Scoresby, with Mr. J. E. 
raat in charge of the scientific work and 

G. M. Mercer in command of the ip, took 
a iint couse & series of observations on 
tio plankton deing Ten The Discovery 
attempted a more southerly route with the object 
of testing the theory that the entire fringe of the 


Antarctic continent is aa feeding ground for 
whales. It was our aim to proceed due south 
Bouvet Island and to wor to the west in 


this hope. 
proach within a short distance, dense fack-ice 
was encountered, through which it was impossible 
to make headway, we were obli to turn 


west while still in the track of the westerly winds. 
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With sho of coal the passage proved one of 
With shortage of se and we counted ourselves 
oe when we reached Cumberland Bay on 
5 
The Wiliam Scoresby had ad earlier, and 
Esos yok thes ecu two ships set about an intensive 
f the conditions on the South Geo 
n unds. Mr. A.C. Hardy, in charge 
work on the William Scoresby, was in wirelees leach 
with me throughout, and, thanks largely to the 
great enthusiasm of everyone concerned, the full 
p e, as illustrated in Fig. 2, was completed. 
At each of the stations a series of vertical hauls was 


made with ee n neta, 
* — oovering in sections & 
oolumn of water from bottom to 
surface, and two flights of nete 
towed horizontally, one of coarser 
and one of eer mesh, were taken 


2| the yera between ‘the 
Sane epis of about 150 m. 








The pe observations in- 
olude resting of tempers- 
ture, , and phosphate at each 
of the sta ons, oxygen determina- 


tions at évery alternate station, 
and hydrogen ion concentration 
values over a considerable area on 
‘the north-east side of the island. 
As a result of this work, we 
material and data from which a 
are Sea can be drawn of the 
and physical conditions on 
grounds at this period. 
Much can be learnt from a study of 
these date, and if the observations 
oan be repeated in subsequent years 
the ponditions in different seasons 
oan be com 
At the conclusion of this survey 

the William Scoresby, with Mr. N. "d 
Mackintosh in , left for Port 


Stanley, a of hydro- 
graphio n stations on 
e th 


and South America. The trawl 
was used at thirty te itions, and & 
line of hydrographic stations taken between West 
Falkland Island and Port Desires in Patagonia. The 
trawling survey is being continued during the pre- 
gent season, and an account of the resulta obtained 
rre Dn d abe until it is completed. 


fie engin and trawling for a 
iat time on renga South oosst, left for 
ihe South Orkneys, after & slow and very 

rone during which only two stations 
ob b ebur At the South Orkneys great 
numbers of icebergs were encountered, and on the 
further to the South Shetlands one was 
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' We reached Deve ion Island, the centre of the 
South Shetland whaling industry, on Feb. 26, and 
after a few days steamed south to Melchior Harbour 


in Behollert Channel and to Port Lockroy in 
Wiencke Island—both in the Palmer Archi 
We through Bismarok Strait and made 
lankton observations at a station situated in 
titude 64° 58’ S., but were unable owing to bad 
weather to. undertake any hydrographic work. 
Some trawling and ing was done m the 
sheltered channels among the islands, where the 
ree was found E be one of very great richness. 
Umbellula waa abundant, to- 
Ss. be remarkable aloyonarian prob- 
s bonne to the family Xeniidm. i 
other peculiar holothurians were plentiful, and, 
meng eim pe ees inn vers De 
teuthis was : pyenogons 
tity. a Beal of 


ooourred in great quam species 
ces found ad ith: Gem what 


Appear vo Be hones early developmental stages. On 
e return passage to Deception Island a line of 
stations was taken in Gerlache Strait. Work in 
thia area ended with two lines of full plankton and 
uh: phic stations across Bransfleld Strait (not 

own in Fig. 1), in the course of which we took 


the euphausiap which in these waters and on the 
«evidence obtained constitutes the sole food of Blue 
-and Fin whales. 
The return passage to the Falkland Islands was 
vex Oe allt pa olay i lim 
toa [o 0 y favourable wea 
sais serica ct 6 heater were made across Drake 
. b. Resulis of considerable interest were ob- 
mtained in both plankton and hydrography, the most 
cant feature being the presence of a warm 
amid-water layer of water on the southern side of 
mthe Strait. a few days at St. Martin's Cove 
min Hermite Island, close to Cape Hotn, the passage 
mto the Falklands was continued, a series of further 
obeervations being made on the way. We arrived 
at Port Stanley on May 6 and found the Wiliam 
Scoresby iine us after oompletion of her 


ir e. 
ards both vessels left for Ca 
Shorty sfacwerie both vowel ct tor C . 
mindy in acientiflo command, first went to South 
deo Ja Haro with thi vide al ining the 
xnditions at the close of the whaling season, she 
‘epeated a line of stations on the north-east side 
X the island. Her chase ae ge to Cape 
mfown was made via Gough where & party 
anded, and throughout the systematic 
»baervations were made on the plankto 
took a direct course via Tristan da Cunha 
—a second visit to the islanders proving p scc 
yy reason of weather conditions—and made 
imilar series of plankton investigations on the* 


ve, 
Bon after her arrival in Cape Town, the Wiliam 
Jeoresby sailed for ee while the Discovery, 
fter a brief period in dock, oruised up the west 
wast of Africa. The line of stations off Saldanha 
Jay was repeated, and throughout the passage until 
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arrival at St. Vincent plankton observations were 
continued. The plankton throughout this passage 
waa of considerable interest. Among ocelen-, 
terates, atphonophores of a beauty were taken, 
some bel to the 
m ous form, whioh eed the zool 
go om board but has since been iden 
'Bemper's larva.’ At some positions c 
pteropods were found i n num 
a small fresh-water wn (Atya) was ca 
the open sea many off the mouth of the Congo 
river. Fish and crustaceans, often provided with 
ees numbers of luminous organs, were abundant. 
t a remarkable luminescent effect was 





opera, due to a otenophore of the genus 
Most surface forms which are capable of ucing 
light luminesce only when some mechanical stimulus 


is provided, such as contact with the ship, the 
movement of the propeller, or a rough sea. The 
Deiopea, however, on & ectly calm t, and 
over an area which e as far as could be seen 
in every direction, were emitting momentary a 
most vivid flashes. Owing to the numbers 

in the water, Me ede a Ci ihe 
most remarkable sean during the voyage. 

We touched at t Bay and Bt. Paul de 
Cango, with th oj and at Port Gentil in French 

the object of visi stations, 

also landed on Annobon irae Spanish 

miam Whalng has unfortunately proved un- 

profitable on this part of the coast, and the stations 

visited were found to have ceased operations. 

The William Scoresby reached England on Aug. 14 
and the Discovery on Sept. 29. 

One or two pointa remain to be noticed. It may 
be remembered that when the William S 
was commissioned, it was hoped that she would be 
able to undertake the marking of whales with the 
view of tracing their migrations. In this work we 
have sgo far had little success, for it was found in 
practice that owing to oertain structural defects in 
the vessel, the operation of marking was unex- 
peotedly difficult. The necessary alterations were 
made, however, while the ship was in England, and 
we hope for better resulta in the future. The 
experience we have had indicates that the marking 
of whales is a practicable method of research. 

In the brief outline of the work of the two ships 
it will be noticed that plankton observations have 
been made at & great number of pointe cov ae 
very considerable part of the So a mhis 
work has been done to a carefully standardised 
programme and in working up resulta the hauls 
may be regarded as strictly comparable ‘if the 
assumption is made that the plankton is uniform 
over pal dso coetui y large areas. To ascertain the 

theory was one af the objects for which 
the ‘continuous plankton recorder’ waa invented 
by Mr. Hardy (see Natura, Oct. 30, 1926), and 
with this instrument records of plankton extending 
over ly 2400 miles of our course have been 
taken. We have also on several occasions made 
continuous hauls over long distances with surface 
nete. Both methods show an almost ing lack 
of uniformity m the plankton, and teach ua that it 


"ds only by wor 
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Teal value can be dbiained: 

Opportunities for survey work were limited, but 
Lieut.-Commdr. J. M. Chaplin made the utmost use 
of all that came his way. Harbours im South 
Georgia and the South Skotin de Saco saroye, 
and numerous corrections made in our charts of 
these little-known. regions. : : 

It will be seen that in the second season’s work 
we have'been niore suooeesful than in the first— 
& result due in no small,measure to the efficient 
help given by the Wiliam Scoresby. We have 

& dotailed survey of the conditions on the 
whaling grounds of South Georgia, with some work 
on the same lines in B eld Strait and off 
Saldanha Bay in South Africa. We also have a 


on a system of comparable hauls over a much more 


extensive ares. 2 


My thanks are due to Commdr. J. R. Stenhouse, 
Capt. Mercer, and to all officers and men for their 
continuous efforta to on the work, often in 
the face of very eouaideratls difficulty, and to the 
scientific staff, both on the ships and at the shore 
station, for their enthusiastic support in every 

e that waa attempted. 

In the course of the work a t number of 
hydrographio observations have "een made, and 
very zoological collections obtained, and this 
material is being studied, with particular reference 
to ite economic value, by those of the scientific 
staff who are now in The systematio 


a H. de G. Lamotte respectively in scientific 
and executive command, is in at work in South 
Georgia, and the shore station, with Mr.^F. C. 
Fraser in charge, has been ed. - Itisexpeoted 
that moss of the scientific at present in d 
will leave for further work in the south to the 
end of this year. 


WORK AT THM Warma STATIONS. 
e. By N. A. MAGKINTOBE. - 


The previous description of the work of the 
marine stetion af en (inoluded in the 
article in NATUAB, Oct. 30, 1926) dealt mainly with 
the observations made there at the whaling station 
from February 1925 until March 1928. .Binoe that 

iod & further 455 whales were examined at 

x Ealdoühá Bay, Cape Colony, from June to October 

_ 1926, after which work -was resumed at South 

Georgia, where 490 whales were examined between 

November 1926 and April 1927. The material 

and data obtained are now being studied in 
d. 

was previously explained, it was desirable 

that work should be continued in South Africa 

during the southern winter in order that observa- 
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af the lengths of footuses obtained at South Georgia 
clearly indicate that both pairmg and parturition 
take place for the most during the southern 
winter, and it was therefore ‘hoped that the work 
at Saldanha Bay would lead to a more accurate 
knowledge of the breeding of whales. Observa- 
tions on the adult females taken there were very 
instructive, but it was not poesiblevto examine 
nearly as many as was desirable, since the vast 
majority of whales taken in this locality are im- 
mature. Evidence of owtrus taking place at this 
time of year was, however, found, and several very 
small fostusea were collected. Three of these 
measured 20 mm. to 30 mm., and one, a Sei whale 
embryo, measured 2 mm. to 3 mm. 

As at South Georgia, the catches at Saldanha Bay 
consisted almost entirely of Blue and Fin whales, 
other species being practically negligible. Between 
80 and 90 per oent of the Blue and Fin whales we 
examined were, however, immature, and both the 
abundanoe of whales and the proportion of adults 
remained roughly constant during the period we 
were there. ing the Beagon's work at 
South Georgia, whales were caught throughout 
in large numbers, Blue whales being specially 
abundant. 


An in ing comparison oan now be made 
jerome who * populations ' of South Georgia 
and the south-west African coast. At the latter 
locality we have two classes: of whales—the smalh 
immature whales which are abundant, and the 
large and fully mature whales which are compara- 
ti scarce. The number of intermediate sized 
Ww. is very small, At South Georgia the whale 
community is quite different and much more 
complex. The population is more tative, 
but important changes during the seasom 
thro e arrival and departure of different 
‘seta’ or herds of whales which may differ im 
respect of sex, age, condition, eto. The constitution 
of the whale community may also differ frome 
season to season. In view of these fluctuations, 
it is neceadary to exercise caution in drawing oon. 
clusions from such estimations as the percantag 
of immature whales caught, the ratios of pregnant 
and lactating females, eto., as one cannot assume 
that the catches are representative samples of the 
whole stook, 

A further study of the lengths of fostuses whiol 
have been examined indicates that the period o 
gestation is about 10 months. The uncertainty 

ing the rate of growth in the earliest stage 


Sh renga however, is the principal difficulty ir 


ing & precise estimation of the length of thir 
iod. 


peri 

It appears that birth mostly takes un early n 
the southern winter, and a study of the o. 
young calves occurring in different months suggest 
that the nursing period laste for five or six months 
mostly in the winter. The young Blue whal» 
a to be weaned at & length of about 15 o 
18 metres, and the young Fin .whale at a some 
what shorter length. Growth is thus very rapic 
during the nursing period, but there are indica 
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tions that it slows down very considerably after 
Wi ^ 





eaning. : 

It may be mentioned that external parasites 
which are rare on Blue and Fin whales at South 
Georgia, are abundant on those taken at the or 
Pennella being particularly plentiful. Many of the 
whales examined at Saldatihe Bay were also 
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noteble for the numerous and iar scars which 
are found on the body, mostly towards the tail. 
These are in the form of clean, cup-shaped holes in 
the blubber, and in the majority of whalea they 
are found in all of healing. Old scars: are 
uite common in this position on whales at South 
Dean but the unhealed pite are very rare. 





The Problem of Artificial 


"EE relations between the allotropic forms of 
carbon oonstitute one of the moet baffling 
problems in chemistry. The hardneds and in- 
compressibility of the diamond point to ite struo- 
ture aa being an exoeedingly stable one, and the 
examination by X.rays proves ib to have the 
tetrahedral lattioe which accords with the known 
chemical properties of the carbon atom. On the 
other hand, graphite has its atoms arranged in 
sheeta made up of hexagons, the carbon atoms in 
that plane being actually closer than in the diamond 
(142 instead of 1-63 m unite), but the 
sheets are widely separated, their distance being 
841A. iiri pie struoture is a looge one, corre- 
spondi i e cleavage. Graphite is 
S dy eects Bon iamond at high tem 
tures, but the converse change has presented the 
greatest diffioulties, graphite having shown itself 
under all conditions to be the more stable modifica- 
tion. It has been supposed that the atoms of 
carbon in the two substances differ in theirelectronic 

, structure, the atom in diamond having four 2, 
orbits, and that in graphite only three 2, orbits 

: and one of the 2, form, an arrangement which is 

consistent with the two space lattices and also 

with the great difference in electrical conductivity 
between the two modifications. It is doubtful 
whether specimens of graphite have ever been 
obtained quite free from other elements, and Prof. 

H. E. Armstrong has maintained that it always 
contains hydrogen, which is the cause of ita open 
structure. 

The diamond is found in Nature under conditions 
whioh afford little clue as to ita is, but as it 
is converted into graphite by heat m the laboratory, 
it has seemed probable that it has been formed 
under a high preasure, and most attempts at ita 
artificial gre have started from this assump- 
tion. these, the moet famous were those of 
Prof. Henri Moissan. Moissan’s most successful 
experiments were made by melting pure iron with 


sugar charcoal in an aro furnace, plunging the 
crucible containing the molten mass into cold water. 
The preasure produced by the rapid chilling of the 


cuter crust was relied on to bring about 
version of the carbon, so that it would 
from its solution in iron as diamond, and not; as 
usual, as Pe The iron was sucoessivel 
treated with nitrio and hydrochlorio acids, wi 
oxidising mixtures, and with fused potassium 
hydrogen fluoride to remove ‘all minerals exoept 
diamond, and after the operation minute es 
were found, some of which had the optical proper- 
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Production of Diamonds. 

ties of diamond and yielded carbon dioxide on 
combustion. Molten silver was also used as a 
solvent, with similar resulta. Sir William Crookes, 
working with the residues found in a bomb in 
which cordite had been exploded, the pressure 

i calculated to reach 8000 atmospheres, 
obtamed similar crystals after the same chemical 
treatment. Crookes arrived at the conolusion that 
carbon, if sufficiently aa eed preesure of 
2350 vipera wo iqu behaving in 
this respect like arsenio, gael koad “han oeli 
on cooling. 

Sir Charles Parsons carried out extensive experi- 
ments on this subject, the resulta of which were 
communicated in his Bakerian Lecture of the 
Royal Society for 1918. The main conclusions 
were : . 

1. That carbon, if ee or pr under & 
preasure of 15,000 atm eres does not arystallise, 
as pees by Moisean and Crookes. 

. That Moissan's supposition that great pres- 
sure was produced by quenching molten cast iron 
is erroneous. 

3. That if the crucible, instead of being quenched, 
were subjected to a preasure of 100 tons in.í 
insi dieiunder b rens, lesa urvatalceeidus wae 
obtained. 

4. That impurities in the iron, such as silicon, 
aluminium, magnesium, and chromium, greatly 
increase the amount of ine residue, whilst 
commercially pure iron mglted and carpurised with 
graphite yielded practically no residue. š 


All attempts to produce diamond by the rapid 
compression and adiabatic heating acetylene 
and other substances (as by firing rifle bulleta into 
cavities which they fitted closely), without the yee 
of iron as a solvent, failed to give a orystalline 
residue. 

The method of analysis adopted was that used 
by Prof. Moisan. Great uncertainties arg inVolved, 
as there are no chemical reagents which can be 
relied on to dissolve every crystalline substance 
formed at such high temperatures other than 
diamond. Some of the minerals are extremely 
resistant to acids, even after prolonged boiling, 
erin Hace d ie CES De eee aa A 
destroys diamond. The only certain test is that 
of combustion, mi ical examination being 
uncertain in view of the hardness and ai eie 
of some of the spinels and carbides. en the 
crystals are very minute, all that can be. done is 
to place them in a silica boat and heat in a current 
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of oxygen, watching for a luminous flash when 
combustion occurs. 

According to Prof. Le Chatelier, Moissan’s sup- 
posed discovery has not been generally accepted 
in France, but at the time of the Bakerian Lecture 
his authority was such that Sir Charles Parsons 
accepted the statement that diamonds had been 
obtamed, althoug he found it necessary to correct 
a number of details in the original account. Crookes 
also, speaking with high authority, confirmed the 
statementa of Moisan, and described crystals 
whioh he regarded as being undoubtedly diamonds. 
He found one in particular, to ahow octa- 
"hedral planes with dark boundaries due to a high 
index of refraotion. He was able to i qud 
such orystels with ease from those of carbo um, 
which are doubly refracting, but optical appeer- 
ance alone boris not serve to them 
from minerals of fhe spinel group. Unfortunately, 
although Moissan states in fis book on the electric 
ppc he prepared many artificial diamonds, 

slides containing them are known 
t exist. T e sketches reproduced by Crookes in 
his little book on dimond only indicate that the 
M ian are of octahedral form and of high refractive 


gp doubte which have been 
as to Moissan's resulta, Mr. H. M. Duncan, who 
waa associated with Sir Charles Parsons in his 
experimenta, has repeated very oarefully the various 


analytical processes, and his observations have 
been. at our by Sir Charles Parsons. 
It is found that spi formed at a high tempera- 
ture from and alumina, for example, are 


exceedingly resistant to re ted treatment with 
Sanoat zd ee fad boiling sulphuric 
acids, and being colourlees and in the 
regular system, they may readily be en for 
diamonds. When a residue oon fining crystal of 
this kind is placed in a platinum boat heated 
in & stream of oxygen in a tube of transparent 
Silica, flashes are often observed, but the d 
.of spinel are found to be unchanged. The 

are to be attributed to carbon dust, which is often 
present in fhe air to such an extent that when an 
apparently clean boat is placed in the tube, many 
flashes are still seen. 

Whenever Moissan's experiments with cast iron 
have been repeated, although many particles 
regem bli diamond in & *have been 
obtained, they have never withstood the combustion 
test. In order to prove that the methods adopted 
for removing foreign su are not too severe, 
five very small fragments of boart have been placed 
in a platinum dish, and their size and appear- 
ance under the microscope noted, after which 
they were mixed with 15 gm. of iron filings and 
about a gram of graphite. The mixture was 
then subjected to chemical treatment until the 
whole of the iron Mes graphite m been de 
moved. ero examination show t 
the particles of had not been P rer 
so that had similar particles been present in any 
of the residues from cast iron fusions they would 
not have been lost. 
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contamination with 


When repeating the experimenta, the most char- 
acteristic remiduee were selected for combustion, 
and & blue pencil used to mark the position of each 
small crystal in the silica boat under the micro- 
soope, before placing it in the combustion tube. 
After heating at 900° in oxygen, which had been 
previously filtered cotton wool, the boat 
could be again placed under the microscope. In 
one of these testa, five characteristic Teri 
peters hs of mind han been exhibited by Sir 

arsons at the Royal Society soirée in 1918, 
were tested m this way, and were found to be 
unburnt. 

It is ible that Moisean's residues had become 
contamma; during the long period of their 
preparation. It is stated t jin order to 
obtain sufficient material for a quantitative 
combustion test, no lees than 80 mgots were 
made and dissolved. As the extraction with 
successive reagenta is a most tedious process, 
there was enn opportunity for accidental 

cat ben in the course of the 
operations. 

Sir Charles Parsons and Mr. Duncan have also 
repeated the experiments of other workers who 
have claimed to have produced diamonds by 
artificial processes, but in every case the resulta 
have been negative. The conclusion seems in- 
evitable that 


have 


various uere gingly qiti: 
which appe to be very resistant to ohemical 


When graphite is heated to very tempera- 
tures er preasures a8 great as 15,000 atmo- 
spheres, it remains perfectly soft, and there is no 
indication of the production of a new phase. This 
Thechall, publi the experiments of Sir Richard 

Threlfall, ed in 1908. The pressure pro- 
duoed in Fires molten cast iron in water or 
lead is not remarkably high, being limited by the 
vielditg of the iran aboll undes stress: &nd the gup- 
porters of Moissan’s views have therefore 


that the action was not one of pressure, but of 
oryBtallisation from a solvent, -which t be 
expected to give the leas atable y W. pro- 


ined h heating would convert it into the more 
le graphite. Success had been olaimed by 
Friedlander for experiments in which fused olivine 
was used as the solvent, but a repetition of the 
fusions, described in the Bakerian Leoture, gave 
negative resulta, and with such a solvent the chance 
of producing orystals which might be mistaken for 
diamond on a casual inspection is evidently great. 

Inoonclusive ente were made by O. Ruff in 
1917, which showed that minute diamonds intro- 
duced into heated hydrocarbons under high pres- 

sure did not morease in size, but minute 

which might have been diamonds were obtained 
from carbon in metallic solvents. The sources of 
error in all such observations having been detected, 

it must be admitted that the origin of the diamond. 
in Nature remains an unsolved. pioen Ech : 
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Obituary. 


Da. W. B. BLAIS. 


ALTER BIGGAR BLAIKIE, LL.D., who 
died on May 8, was an extremely well-known 

in Edinburgh circles. Born in 1847, the son 

a remarkable mother, his death severs a link with 


Spal period. Educated at Edinb Academy, 
and the Universities of Edinburgh Brussels, he 
began life as a railway rt tho Publis Works 


Department in India. He returned 
after hia macriago and joined tho fem o T. TAYN 
Constable, printers, with whom he remained 
associated until his retirement a few 

Ta aah of ties very different paoteseis tasks 
Blaikie- showed the same remarkable vitality and 
intellectual energy. In particular he raised the 
productions of Constable's to a very Dm dme of 
artistio excellence. ghee iuba ra Sy ch deck 
in the infirmary and other good works in 
But besides, his : overflowed into jal 
channels in Boo history and astronomy. 


history he was a resold authority 
in 


original, especially in 
what be oould himself create, preferably with his 
own hands. He devised numerous jous 
methods of ipse. ' astronomy out & 
telescope.’ He used to draw, print, and issue 
ann to his friends a book of monthly star Meri ri 
showing the position of the moon and 
tabular particulars. These issues were sie 
mented in different years by appendices on such 
subjects as the names of the stars, the fables of the 
constellations, eto., the uct of a considerable 
amount of accurate, o work. 

ne the best of all Blaikie’s devices was a 
gra method of solving many oommon cases af 
spherical triangles, by means of two circular discs, 
engraved on celluloid, with two nests of coaxial 
circles, and rotatable about a common centre. By 
means of this, for example, the hour angle of a 
known star oan be read at once from the usual 
observed data of a theodolite without in 
any calculations. Blaikie all ife & 
singularly y Pori acu so that, though aotually 
he died at an ad age, he never seemed. to 
his many friends an old man. R. A. 8. 





Pror. WILHELM vos BRANOGA. 

Tun eminent geologist and tologist, Prof. 
Wilhelm von Branca, died in Munich on Mar. 12, 
aged eighty-three years. Desoended from an old 
Lombardy family, he was born in Potedam on 
Sept. 9, 1844, and graduated as Ph.D. at Heidelberg 
in 1876. He began his academio career as docent 
in the University of Berlin in 1881, and his first 
Races of fr ee and palmontology was in 

e succeeded Quenstedt in 
Tübisgen in 1800, and was next for a short time 
at the Agricultural High Sahool at Hohenheim. 
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Finally, he suooeeded Dames in Berlin in 1899, and 
-remained there until his retirement in 1017. 
Branca’s earliest researches were in vulcanol 
-and he continued to be actively mterested in 
study of extinct volcanoes until 1894, when he 
published his well-known &ooount of 125 ‘ volcano- 
embryos’ in Wtrtemberg. In stratigra of th 
logy, a eee ee 
Jurassic formations. In 
remembered for his researc puer ees 
and the development of the suture Imes in oephalo- 
shells, and for his memoirs on the ganoid fish 
Spat and various other extinct vertebrates. 


the expedition 
EM (now em dc Territory) 
Mich made so many important discoveries of 
Dinosauria. 

Branca was also an inspiring teacher, beloved 
by his numerous pupils, and throughout his career 
he exerted an important influence on the promotion 
of geological science in Germany. 





Wu a to announce the following deaths: 


Medicine,” on April 14, 
Prof. Julius wal 


mineral: 
from 1877 until 1921, aged ei 

Dr. John P. Munson, epartznent of 
biology at the Washington State Teachers’ College, 


on Peb. 37, aged for his work in SEE pOH cytology, 
on Feb. 27 


a Wanhaa Pasion Patterson, fornférly m 


logiat in S baie of the pathological oolleotions, 8. 
Bureau of Plant Industry, on Feb. 5, aged eighty 


years. 
Prof. W. W. Payne, of the observatory of the 
IL, and founder of 
i ninety years. e 
© Experi- 
ment Station of the Bureau of Animal Industry, 


y 
. rto, paral author of 
“The Birds of Po ” and a pioneer in the 
introduction of the eucalyptus tree in Portugal, 
aged ty-three gam 

Dr. P. Ward, of Savannah, Georgia, known. 
e e e manganese, on 


fessor of at Wise in the 
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News and Views. * 


Tum British Association has issued the preliminary 
of ita meeting to be held in Glasgow on 
Sept. 5-12, under the presidency of Bir William Bragg, 


who in his addreas will deal with.modern develop- 


menta of the physical sciences and their relation to 
national problems. The subjecta of the presidential 
addreases and discussions in the various sections 
include the reflection of electrons by matter, the 
photography and measurement of radiation, ancient 
geography in modern education (by Prof. J. L. 
Myres), the nature of skill (by Prof. T. H. Pear), the 
influence of engineering on civilisation (by Sir William 
Elis), the archwology of Scotland (by Bir George 
Maodonald) and increasing returns and economic 
progress (by Prof. Allyn Young) Dr. Cyril Norwood 
will give the presidential addreas in the education 
. section, which also will hold a discuasion on broad- 
casting in the service of education, opened by Sir John 
Raith. One of the customary evening discourses will 
be given by Prof. E. A. Westermarck, on the study of 
popular sayings; this will be the Frazer Lecture in 
social anthropology, which is dde for delivery in 
Glasgow, and to whioh members of the Association 
will by the courtesy of the University suthorities, 
given by Prof. F. G. Donnan under the title of “ The 
Mystery of Life,” the subject being considered from 
the viewpoint of physioal chemistry. The delegates 
of corresponding societies, under the presidency of 
Dr. Vaughan Cornish, will discuss the preservation of 
eoenio beauty in town and country. All the meetings, 
exoept those in the evening, will be held in the Uni- 
versity, an unusually convenient arrangement, The 
Lord Provost and Corporation of Glasgow will give 
a reception and dance in the City Chambers, and the 
local committee a reception in Kelvingrove Art 
Galleries. Ample opportunity .will be provided for 
visits to places of scientific interest in the country 
around Glasgow, and for studying the manifold 
economic interests of the city and the Clyde area, with 
their many o ing examples of the value of 
applied sciénoe in ind and social conditions. 
Tum Royal College of Physicians has been celebrating 
this week the teroentenary of the publication of William 
Harvey’s ‘‘De Motu Cordis,” which was referred to 
in these columns on Mar. 31 (p. 507). his Lumleian 
lectures before the Royal College of Physicians 
delivered in the spring of 1616, Harvey had explained 
his discovery of the circulation of the blood, but his 
views mgt with so much criticism that he was deterred 
from publishing an account of his work until 1628, 
when his little book, in Latin, was published from the 
press of William Fitzer, of Frankfort. This event 
marked the veritable birthday of modern physiology 
and scientific medicine. In honour of Harvey’s 
memory, delegates from all parta of the world have 
in London. ELM. the King received the 
company on Monday morning, May 14, and,"in reply 
to the addreas by Sir John Rose Bradford, president 
of the Royal College of Physicians, remarked that 
we honour Harvey not as the author of a fundamental 
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disoovery alone, but as one who '' discerned and taught 
thet the true method of scientific. progress is by 
observation and experiment," On Monday afternoon 
the delegates were formally welcomed at the Royal 
College of Physicians, addreasea were presented on 
bebalf of universities and scientific bodies, and the 
president conferred honorary fellowships of the 
College on Lord Balfour, Sir Ernest Rutherford, Prof. 
L P. Pavlov (of Leningrad), and Prof. K. F. Wencke- 
bach (of Vienna) This distinction has only been 
conferred in the past by the College very occasionally. 
After this ceremony, &ddreesee on Harvey and his 
work were delivered by Sir Charles Sherrington, 
Prof. A. Chauffard (of Paris), and Prof. F. Keibel 
(of Berlin. The celebrations during the week in- 
oluded visita to University College, London, where 
demonstrations of Harvey’s work were arranged. 
We hope to give a fuller account of the proceedings 
in & later issue. 

Tus recent celebrations commemorating the two- 
hundredth anniversary of the birth of John Hunter 
recall that his brother, Dr. William Hunter, F.R.8., 
was born on May 23, 1718, having thus a seniority 
of ten years. William was born at Long Calderwood, 
Lanarkshire, and after studying at Glaagow and 
Edinburgh he entered at St. George’s Hospital, 
London. Thereafter his career was one of distinction 
and authority, though marked by conflict with his 
distinguished younger brother, with whom at one 
time he was a co-lecturer on anatomy at the Great 
Windmill Street School. In 1747, William had be- 
oome a member of the Corporation of Surgeons, but, 
applying in 1750 to the Court of Assistanta to be dis- 
franchised, his request was granted, subject to the 
payment of forty guiness. He did not pay the fee, 
and shortly afterwards, when admitted a licentiate of 
the College of Physicians, he was ordered by the 
Court to pay & fine of twenty guinees for joining the 
College of Physicians without the consent of the Court. 
Hunter became physician extraordinary to Queen 
Charlotte in 1764, and, in 1768, first profeesor of 
anatomy to the Royal Academy. He was elected a 
fellow of the Royal Society in 1707 (also the year of 
his brother’s election), and he contributed papers to 
that body. There is a three-quarter length portrait 
of Hunter, by Zoffani, in the apartments of the Royal 
College of Surgeons, but none in the National Portrait 
Gallery. 


In the early part of 1780, William Hunter, in a 
communication to the Royal Society, claimed the 
credit for an anatomical discovery made by his brother 
John twenty-five years previously. The latter dealt, 
with the sssertion in & caustic manner, avowing that 
his silence might be misinterpreted into an acknow- 
ledgment that he had intentionally claimed what was 
not his due. “I am as tenacious as he is of anatom- 
ical discovery,’ he wrote to Bir Joseph Banks, " and I 
flatter myself as tenacious also of truth.” He then 
reoounte the mode and incidente of the discovery, 
recording that ''Dr. Mackenzie had injected the 
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subject, and being unable as I conceived to explain an 
Appearance which he had found in dissecting it, sent 
forme. I came to him and having examined it further, 
explained the appearance in question then for the 
firsb time to, my own satisfaction and that of Dr. 
Mackenzie; on the evening of the same day, full of 
my discovery, I came to Dr. [Wiliam] Hunter, and 
brought him with me to Dr. Mackensie’s to see and 
judge of the Explanation which I had given, and Dr. 
Mackensio agreed to. This is my -state of the fact 
upon which I grounded my belief of myself being 
the author of this anatomical discovery.” William 
Hunter died on Mar. 30, 1783. 


Sra Jams WALKIE, who delivered the Arrhenius 
memorial leoture before the Ohemical Society on 
May 10, instead of speaking with the historian's 
detachment of one who, although so human and 
genial a personality, was an outstanding figure in 
contemporary science, chose to present & delightfully 
intimate sketch of the life and work of a close friend 
and one-time fellow student. Arrhenius was of course 
a pioneer of modern physical and biological chamistry. 
In selecting the conducting power of solutions for 
early investigation, he was doubtleas influenoed by 
the oontemporary researches of Van't Hoff, Raoult, 
Kohlrausch, and Ostwald, and by the theories of 
Grotthus, Clausius, Hittorf, and Helmholtz, but his 
choice was primarily due to a recognition of the 
potential value of a method for determining the 
molecular weight of substances which are not volatile 
without decomposition. His first measurements of 
electrolytic oonductivity were directed to this end, 
but he soon recognised that the state of the oon- 
duoting salt is a matter of primary importance. In 
his memoir, the record of experimental results was 
followed by an exposition of the germ of the later 
theory of electrolytic dissociation, although a precise 
account of the nature of the active (electrolytic) and 
inactive (non-electrolytic) portions was not then 
given. The important statement was made, however, 
that the active portion inoreases with dilution. In 
correlating theoretical considerations with experi- 
mental data, Arrhenius’s next step was to show that 
“the molecular conductivity of the active part of an 
acid (in dilute solution) is constant and independent 
of the nature of the acid,” and hence “the better 
the solution conducts electricity, the greater is its 
active part." Final formulation of the theory of 
electrolytic dissociation followed during the period 
1886-1890, while Arrhenius was working with Ostwald 
in Riga or Leipzig, with Kohlrausch m Würzburg, 
with Boltamann in Gras, or with Van ’t Hoff in 
Amsterdam. 


ARRHANIUS was indebted to Van ’t Hoff for the 
nuoleus which determined the crystallisation of his 
theory, for the application of the equation PV =iRT 
to dissolved substances led to experimental values of 
$ which for aqueous salt solutions were greater than 
unity. Arrhenius immediately realised that the value 
of $4 reflected the number of ions produced by the 
salts, and in a letter to Van ’t Hoff in March 1887 
he was able to state positively that the ‘ active 
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molecules’ are the dissociated molecules, and that 
(in opposition to Clausius’s view) at extreme dilutions 
all salt molecules are completely dissociated. Ar- 
rhenius's work on other physico-chemical subjecta, 
however, also merita recognition. He investigated, 
for example, the viscosity of pure liquids and solutione, - 
the phenomena of conduction in hot gases and flames 
and of diffusion in aqueous solution, and studied 
also the velocity of hydrolysis of esters and the 
inversion of sugars. Although offered the ohair of 
chemistry at Giessen in 1891, Arrhenius preferred to 
remain in his native country, and was appointed 
chief of the laboratory of physics at the Högskola 
at Stockholm, being designated professorein 1895; 
again refusing a foreign post, he became, in 1905, 
the director of the new Nobel Institute for Physical 
Chemistry. - The stormy period of his career was 
now ovér, and until his death on Oct. 2, 1927, he 
was in Sweden a scientific oracle. His interest 
extended even to cosmic and meteorological problems, 
and in the beginning of- the present century he 
directed his attention to serum therapy, contributing 
to the foundations of the new study of immuno- 
chemistry. Sir James Walker remarked that‘ the 
character of much of Arrhenius's work is explained 
by his union of an aptitude for scientific speculation 
with an extraordinary facility for dealing with 
figures. Sweden oan, he said, boast of many eminent 
names in science, of which two—-Linnmeus and Ber- 
relius—are of the first magnitude; since the death 
of Berzelius she has had none to rank with these 
save that of Arrhenius. 


Tum subject of the discourse by Prof. Doris Mac- 
Kinnon, delivered at the Royal Institution on Friday, 
May 11, was the intimate association of living organ- 
iams of different kinds for mutual benefit, especially 
those associations in which at least one fof the 
partners is an animal, The phenomenon of lumines- 
cence in certain marine animals has recently been 
discovered to depend on the presence within the 
animal’s body of captive bacteria having the power 
to emit light. In the colonial ascidian, Pyrosoma, 
these bacteria are intra-cellular, whemeas in the 
cuttle-fishes they live in the cavity of the so-called 
accessory nidamental glands. In both these animals 
there are elaborate devices for ensuring that the 
developing young receive their bacterial supply from 
the parent. Sn a a 
tions have probably to do with food capture and 
ita digestion: and the very different methods in 
which green plants, fungi, bacteria, and animals feed, 
have to be borne carefully in mind. The green 
marine worm Convoluta is a good example of the 
more intimate sort of symbiosis associated with 
nutrition. Here the obligate partner is a minute 
green plant living in the worm’s tissues and supply- 
ing it throughout moet of ita life with carbohydrates 
&nd fat in return for shelter and carbon dioxide. 
Many inseote living on plant-juioes or on blood are 
providéd with pockets in the gut which contain 
yeasta or bacteria. Since here again precautions 
are taken to insure the infection of the next generation, 
it seems poasible that these micro-organiams ‘are not 
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'perasites, but helpful symbiotes that somehow 
assist in the preparation of food for digestion. In 
one case, the wood-eating termites, that constantly 
harbour enormous numbers of tricho-nymphid flagel- 
lates in their guts, ib has been shown experimentally 
' that the host cannot get on without its guesta. . 

Ix an addrees on currency and credit delivered st 
the Royal Institution of Great Britain on May 4, 
the Right Hon. Reginald McKenna, chairman of the 
Midland Bank, referred to controversies relating to 
the proper constitution and functions of a central 
bank. He showed that the quantity of money in 
circulatiqn varies with gold movements into and out 
of the country. The effect of these movements, 
however, can be counteracted or intensifled by the 
buying or selling of securities on the part of the Bank 
of England, and indeed the Bank may go further 
and increase or diminish the amount of money on ita 
own initiative. To give the Bank greater freedom 
in the exercise of these powers, proposals have been 
made to modify its ocongtitution. This is a debet- 
able question, as on one hand the Bank has behind 
it since 1844 a fine record of disinterested and publio- 
spirited work, but on the other hand, with the present 
constitution of the Bank, important movements in 
gold supplies, wholly unconnected with monetary 
conditions in Great Britain, may react on trade and 
employment through their effecta on currency and 
the price level. It[might be argued that trade oon- 
siderations should be taken into aooount in deter- 
mining Bank policy, though Mr. McKenna admitted 
that a polioy of leaving well alone has a great deal to 
recommend it, in view of the esteem in which the 
Bank is justly held. These questions, he pointed 
out, have a direct bearing on national prosperity, 
and are more worth publio inquiry than some of the 
subjecta which at, one time or another have engaged 
the attention of Royal Commissions, — 

FunrHuma particulars of the arrangements which 
have been made by the Society of Chemical Industry, 
in association with the Institution of Chemical Engin- 
eers, for the visit to Cangda and the United States of 
' America, and for the annual general meeting of the 
Society to be held in New York, are now available. 
Sailing from London on Aug. 10 in the s.s, Meganito, 
the visitors will reach Quebeo nine days later, and, full 
use will be made of facilities for night, travelling to 
visit and inspeot'some of the most important and 
interesting cities and industrial plante, Thus, Aug. 
20 will be spent at Shawinigan Falls; on the follow- 
ing day, A glimpee of Montreal and Ottawa will be 
afforded, and Aug. 22 will be devoted to the gold mines 
at Kirkland Lake. “On Aug. 23 the International 
Nickel Company's refineries at Port Colborne will be 
visited, followed by & three days’ stay at Niagara 
Falls, an important electro-chemical and electro- 
metallurgical centre. Monday, Aug. 27, is reserved 
for a Visit to Akron, Ohio, & great rubber manufaotur- 
ing centre, and the next day for an inspeotibn of a 
modern glass factory, the U.S. Bureau of Mines 
laboratories, and the Mellon Institute of Industrial 
Reeeardh at Pittsburgh. Thereafter follow visite to 


the E. L du Pont de Nemours Company's dye works 
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at Wilmington, Del, and to the famous Edgewood 
arsenal During a three days’ stay at Washington, 
D.O., visits will be paid to various U.S. Government 
scientific departments and laboratories, New York 
being reached in the evening of Sunday, Sept. 2. 

Tam annual meeting of the Society of Chemical 
Industry begins on the following day, Sept. 8, with 
informal and social meetings, and continues in busi- 
nees and techniaal session—with due provision for 
pleasurable social interoourse—on Sept. 4 and 6; 
Sept. 5 is entirely devoted to an industrial trip by 
boat, and to the Messel Medal award and address by 
Dr. R. A. Milliken, whilst on Sept. 7 there will be an 
excursion up the Hudson River, details af which are 
not yet available. By leaving New York on Sept. 
8 by the s.s. Celtic, England is reached on Sept. 16. 
The total cost of the trip, excluding expenses inci- 
dental to the stay in New York, but covering tourist 
class steamship accommodation in both directions, 
single berths on trains, all meals and hotel aooommo- 
dation up to arrival in New York, is £77, 2s., with 
corresponding additions should superior arrangementa 
be desired. Some members may prefer to visit only 
New York for the meetings; the cost of travel (tourist 
cabin) with hotel and other expenses for Sept. 2-8 
will be about £60 in that case. . 

Iw & recent speech at Birmingham, Sir Samuel 
Hoare dealt with air tragedies, and in particular with 
those that have arisen from high-speed and trans- 
Atlantic flights. After directing attention to the tre- 
mendous progress that has been achieved in aviation 
since an independent Air Force was created ten yeara 
ago, he streesed. the cost that must be paid in human 
life for these advances and dealt with the question 
whether it is worth while. “Does the pursuit of speed,” 
he asked in reference to Lieut. Kinkead’s death, 
“ justify the sacrifice ?” If it were only the pursuit 
of speed, no world’s record would be worth it, he gaid, 
but just as many of the improvementa in the motor- ' 
car are directly attributable to motor racing, so a 
definite advance in aeroplane design and in engine 
improvement results from high-speed flying. While 
paying tribute to the daring spirits that undertake 
trans-Atlantio flighte, however, he denied that the 
effort is a wise one or that it serves a sufficiently 
useful purpose. On grounds of practicability, he 
does not consider it desirable to attempt either to 
prohibit these flights directly, or on grounds of éx- 
pediency to impose such restrictions as will make 
them possible. 

Nuva new members were elected to the National 
Academy of Sciences of the United States at the 
meeting held on April 25, and Saience Service of 
Washington, D.C., has issued some particulars of 
them: Dr. John August Anderson, astronomer at 
the Mt. Wilson Obeervatory in California, is known 
specially for his invention of a new type of earth- 
quake recorder, in collaboration with his colleague, 


‘Dr. Harry O. Wood. Prof. William Mansfield Clark, of 


the Johns Hopkins University Medical School, has been 
largely responsible for the development of hydrogen ion 
concentration determination in the United States; 
he worked on the chemistry of cheese while in the 
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bureau of dairy chemistry of the U.S. Department of 
Agrioulture and later he was with the U.S. Hygienic 
Laboratory. Mr. Arthur Keith, of the U.S. Geo- 
logical Survey, is an authority on the geology of the 
Appalachian Mountains. Mr. Charles Franklin 
Kettering, a vice-president and director of the 
General Motors Corporation, and head of the General 
Motors research laboratory, perfected and put on the 
market the ‘Delco’ lighting system; he developed 
the tetra ethyl anti-knock fuel for motor-cars and also 
perfected the ‘Delco’ ignition system. Dr. Alfred 
L. Kroeber, professor of anthropology at the Univer- 
sity of California, is one of the leading authorities on 
the languages of the American Indian. Dr. Rudolph 
Ruedemann, State paleontologist for New York, is 
distinguished for his work on the fossils and geology of 
the Ordovician and Silurian of New York, and on pre- 
Cambrian continente. Prof. Philip A. Shaffer, profeesor 
of biochemistry at the Wasbington University Medical 
School, 85. Louis, has carried out important investiga- 
tions on human metabolism. Dr. George Maloolm 
Stratton, profeesor of psychology in the University 
of California at Berkeley, has investigated the 
psyobology of vision and related subjecta. Dr. Lewis 
Madison Terman, professor of paychology at Stanford 
University, California, is the author of the Stanford 
Revision of the Binet-Bimon testa, and has done 
important work on intelligence measurement in 
children and others. Dr. Joseph 8. Ames, provost 
of the Johns Hopkins University, was elected treasurer 
of the Academy, while Dr. W. B. Cannon, of the 
Harvard University Medical School, and Mr. Gano 
Dunn, a distinguished engineer of New York, were 
elected members of council. Dr. George K. Burgess, 
director of the U.8. Bureau of Standards, was elected 
chairman of the National Research Counoul, succeed- 
ing Mr. Gano Dunn. 


Mna. WirnrAx H. WmniaHr, astronomer of the Liok 
Observatory, Mount Hamilton, California, has been 
awarded the Henry Draper medal of the National 
Academy of Sciences. It will be remembered that 
Mr. Wright is to give the George Darwin Lecture of 
the Royal Astronomical Society on June 8 on the 
photography of planets. 


RECENT appointments to acientific and technical 
departments made by the Secretary of State for the 
Colonies include two agricultural chemists, Mr. D. 
Manlove and Mr. W. A. Watson. Both are appointed 
to the Agricultural Department, Nigeria, chiefly for 
work on the products of the oil palm. The expansion 
of the inspection staff of the Nigerian Agricultural 
Department is continued, and six new produce 
inspectors are appointed:  Meesrs J. R. Brown, 
D. W. P. Irons, L. J. Jackson, J. K. Peile, F. S. 
Philip, and N. W. Hardwick. 


Tu following have been elected foreign membeus 
of the Linnean Society of London: Thore Gustafsson 
Halle, chief of the Palmobotanical Department, 
Naturhistorika Rikamuseum, Stockholm; Robert 
Almer Harper, professor of botany, Columbia Uni- 


Rikamuseum, Stockholm ; Thomas Wayland Vaughan, 
director of the Scripps Institution of Oceanography, 
La Jolla, Calfornia; and Friedrich Zschokke, pro- 
fessor of zoology, University of Basle. 


THe Council of the Royal Geographical Society has 
received a radio message from Captain Wilkins at 
Green Harbour, Spitsbergen, thanking the Society for 
the award of the Patron’s Medal, and offering for the 
Museum of the Sooty the small British flag whioh 
he has carried through more than 15,000 miles of 
Arctio flying. The Counoi has gratefully accepted 
this gift, whioh will be placed beside the Union Jack 
flown by Sir Edward Parry on his sledge jgurney to 
Lat. 82° 45’ North a century before. Captain Wilkins 
will receive his medal at the anniversary meeting to 
be held on June 18; it 18 expected that both he and 
Laeutenant Eielson will be guests of the Sooiety at 
the anniversary dinner on the same evening. 


THE Empire Cotton Growing Corporation, Millbank 
House, 2 Wood Street, Milbank, 8.W.1, announces 
ita intention to award in June next not more than 
twelve studentships as follow: (a) research student- 
ships to enable graduates with a leaning towards 
research to receive training in research under leaders 
in their subject, and (b) advanced study studentships 
to enable those holding them to receive specialised 
instruction in equipment for agricultural posts in 
cotton-growing countries, Both classea of atudent- 
ship are of two kinds, namely, senior and junior. Each 
studentship will be tenable for one year, and of the 
value of £260, plus a further sum for travelling and 
other expenses. Forms of application can be had 
upon application to the Secretary of the Corporation. 
The latest date for their return is June 5. 


A PUBLICATION grant of £2500 is receivable by the 
Royal Society from H.M. Government during the 
current year. The grant is available for assisting the 
publications of other scientific societies, as well as for 
asaisting the separate publication of books, memoirs, 
etc., of a scientific nature. Applications for grants 
will be adjudged by the Council of the Royal Society 
at its meeting early in July? but should $e received 
before the oounoil meeting of June 14. Applications 
frony societies will be received by the secretaries of 
the Royal Society; those from individuale must be 
brought forward by members of Council. 

Tus British Empire Canoer Campaign announces 
that an International Conference on Cancer has been 
convened to be held on July 16-20 in London at the 
house of the Royal Society of Medicine. Doocvors, 
surgeons, pathologists, and radiologists from*all parts 
of the world whose work has been closely associated 
with inquiry into the causes and cure of cancer will 
attend, whilst the Royal Society and the principal 
universities, medical schools, and agientific bodies 
of Great Britain are sending delegates. Sir John 
Bland-Sutton, Bart., past president of the Royal 
College ef Surgeons and a vice-chairman of the Grand 
Couneil of the British Empire Cancer Campaign, will 


versity, New York; Axel Johan Einar Lönnberg, ! preside, and Sir Richard Garton, chairman cf the 


Chief of the Vertebrate Department, Naturhistoriska | 
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seoretary of the International Conference, H.R.H. the 
Duke of York, president of the British Empire Cancer 
Campaign, and H.R.H. the Duchess of York will 
receive the delegates and their wives at a reception 
to be held at Lancaster House (London Museum), 
which has been lent by the trustees for this purpose, 
on July 18. 





APPLICATIONS are invited for the following appoint- 
ments, on or before the dates mentioned :—An 
assistant lecturer in the Department of Navigation 
of tho Cardiff Technical College—The Principal, 
Technical College, Cardiff (May 26). Two physicists 
with elegtrical engineering experience for research 
work under the Safety in Mines Research Board— 
The. Under Seoretary for Mines, Establishment 
Branch, Mines Department, Dean Stanley Street, 
8.W.1 (May 29). An assistant to the Leeds City 
Analyst—The Town Clerk, 20 Great George Street, 
Leeds (June 6). A leoturer in electrical engineering 
in the University of British Columbia—H. Viokers, 
54 High Street, Connah’s Quay, Cheater (June 8). A 
head of the department of pure and applied physics, 
a lecturer in municipal and sanitary engineering, 
and an assistant lecturer in municipal and sanitary 
engineering, each at the Manchester Municipal College 
of Technology—The Registrar, College of Technology, 
Manchester (June 9). A leoturer in eleotrical engin- 
eering at Loughborough College — The Principal, 
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Loughborough College, Leicestershire (June 18). A 
part-time professor of dietetica at 8t. Thomas's 
Hospital Medical School—The Academic Registrar, 
University of London, South Kensington, 8.W.7 
(June 22). An assistant lecturer in the zoological 
department, the University, Birmingham—The Secre- 
tary, University, Birmingham (June 30). An assistant 
lecturer in metallurgy in the University of Birming- 
ham—The Secretary, University, Birmingham (June 
30). The George Henry Lewes studentship of the 
Univermty of Cambridge—Prof. Barcroft, Physiology 
School, Cambridge (July 10). A junior assistant under 
the directorate of metallurgical reasearch, Research 
Department, Woolwich—The Chief Superintendent. 
Research Department, Woolwich, S.E 18. A chief 
lecturer in building at the Huddersfield Technical 
College — The Director of Education, Education 
Offices, Huddersfleld. A geography master at 8t. 
Dunstan's College, S.E.0— The Headmaster, 8t. 
Dunstan'a College, Catford, 8.E.0. An aeaistant 
lecturer in education in the Department for the 
Training of Teachers, of the University of Reading— 
The Registrar, The University, Reading. À woman 
teacher of physiology at the Chelsea Polyteohnio— 
The Secretary, Chelsea Polytechnic, Manresa Road, 
8.W.3. Civilian education officers in the R.A.F. 
Educational Service for teaching engineering subjects 
—The Secretary, Air Ministry, Gwydyr House, White- 
hall, S.W.1. 





Our Astronomical Column, 


Nova ProToR1s.—A photograph of this star, taken 
at Johannesburg, was shown at the meeting of the 
Royal Astronomical Society on May 11. Dr. Jackson 
noted that from examination of the plate, the Green- 
wich observers considered it probate that the rings 
round the star were not objective, but &roee from the 
fact that the star, being probably red (as us the rule 
with nove on their decline), did not give a sharp 
image on the plate, being somewhat out of foous. In 
faot, similar rings were seen round the images of red 
stars on the Franklin Adams plates. However, the 
Johannesburg observers sta that the rings were 
prin at the rate of a second a day, which, 1f 
confirmed. would be ewdenoe of their reality. Dr. 
Wood was evidently alive to the possibility of optical 
rings, since he stated that he examined other images 
on the plates of the Nova without finding similar Ånga. 


REcENT SoLAR Activrry.—Since the beginning of 
May the gun's diso has offered a number of spots 
fer observation. Of these, the most fhteresting has 
been a very long stream of spots nearest the centre 
of the dise on May 8. The stream originated when 
on the invisible hemisphere, -hut ita maximum 
development evidently occurred when turned earth- 
wards. e longitudinal distance between the centres 
of the leading and following spota reached a maximum 
of 16°, or more than 100,000 miles. About this time 
the aggregate area of the stream exoeeded 1500 
milhons of square miles. A single spot of this size 
would have been easily seen with the naked eye, but 
as the stream was drawn out into a number of com- 
ponent spota, ıt was a diffloult object for naked- 
eye vision. This is the largest group of spots seen 
since February (NATURE, Mar. 3, p. 335). 

In the interim, a few other fairly large spots have 
ap , but were not of special interest. The 
largest of these were nearest the centre of the clso 


April 19 (lat. 10? 8.) respectively. Particulars are 
appended of the reoent large group. 


Mo Dats on Disc. penal Meridian yotitude, axons . 
2  May2.14 May 8-4 14° B. "1/050 of 
hemisphere. 


At the meeting of the Royal Astronomical Society 
on May 11, Mr. Evershed showed photographa illus- 
trating the violent disruption of a large solar s 
minence of the type not usually subject to sudden 
oh This prominence was photographed by 
Mr. Evershed at his observatory at Pitch Hill on 
May 8 and 9, the disruption and subsequent dis- 
appearance of the prominence taking place on the 
morning of May 9 at the sun's east limb. 


Cowets.—Dr. Carrasco obtained a photograph of 
Giacobini's comet on Mar. 26 8472 U.T., from which he 
derived the position. R.A. (1028-0) 64 5m 2*, N. Deol. 
14° 50’ 24” (I.A.U. Cire., No. 203). Dr. A. C. D. 
Crommelin has obtained the following parabolic ele- 
ments from the observations of Mar. 17, 20, 28: 

T 1828 Mar. 27-4335 U.T. 
œ 345^ 27 11’ 
2 106 20-45 
i 2 49-71 
log g 9.90708 
Dr. Carrasco obtained sumilar elementa, but the above 
give & better representation of the middle place. 


, Ephemeris for 05: 
93318 


R A. 8. Decl 
165 58m & 


log r. 


May 20 14°38" 0 1269 
28 16 853 32 14 53 0.1544 9 8218 
June 5 16 49 40 15 15 0-1814 9 7047 
13 16 47 0 15 40 0 2074 0-7812 
21 16 45 50 16 8 0-2325 9 8530 


The small inclination suggeste posible periodicity. 
However, the observations are satisfied better by & 


on Mar. 18 (lat. 14° N.), Mar. 19 (lat. 8° N.), and | parabola than by an ellipse. 
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Research Items. 
NORTH AMERICAN INDIAN BTATISTICB.—À study of Under the 


the popri don of America north of Mexico, whioh was 
begun y the late Mr. James Mooney as a contribution 
to the ‘‘ Handbook of American Indians," but grow 
beyond limits suitable for that publication, has n 
published as No. 7, vol. 80, of the Smithsonian Ais- 
cellaneous Collections. It was still incomplete at the 
time of the author's death ın 1921, but was sufficiently 
advanced to warrant publication. The territory is 
drvided mto fourteen areas. The figures show the 
relative strength of the tmbes and an approximate 
estimate of losses and gains, with notes on the causes, 
epidemics and other, responsible for the decline. In 
the North Atlantic States, including New York, New 
England, New Jersey, and Pennsylvania, as well as 
part of Quebec, at the time of first colonisation, about 
1600, the Indians probably numbered about 55.000. 
They are now uced to about 22,000, of which 
number about 18,000 are Iroquois. In the South 
Atlantic States—Delaware, Maryland. Virginie, and 
the Carolinas—leaving out the Cherokee territory, 
there are not to-day twenty full-bloods keeping their 
own | , though there are about 1000 mixed 
bloods. It is estimated that in the early seventeenth 
century they numbered 52,000. Decline was noted 
so early as 1607. In the Gulf States the numbers have 
fallen from 114,000 to 62,700, though this latter 
figure includes large numbers with white admixture. 
Of the remaining regions the largest decrease i8 shown 
in the southern plains, where the population has fallen 
from 41,000 to 2861, and in California from 260,000 
in 1769 to 18,797 1n 1907. The figures for the whole 
area, including Alaska and Greenland, are: early 
figure, 1,153, ; latest fi 406,000. The early 
figure, ıt will be noted, includes the first estimate or 
calculation for each area, but is not composed of 
synchronous figures, some belonging to the seven- 
teenth oentury, others to the eighteenth or even early 
nineteenth centuries. 


ANTLERS CARRIED BY FEMALE DEER.—Except in 
the case of the reindeer, ıt is the exception for the 
temale of any species of deer to carry antlers. Interest, 
therefore, attaches to three recent records, collected 
um Joseph Dixon, of such abnormality in the case of 

e,Rocky Mountain mule deer (Jour. Mammalogy, 
vol. 8, 1927). Other accounts of horned does in thes 
species have been given by woodsmen and hunters, 
but though heads were occasionally preserved, the 
authenticity of the statements could not be tested. 
The present records come from one eral region. 
In each case the antlers were well developed, but 
although all the deer were shot about the same season 
of the year, two had clean, hard, regularly forked 
horns, while 1n the third the antlers were gnarled and 
malformed and remained in full velvet. The last was 
avidently an old individual, and in this case senile 
legeneration of the ovaries may account for the 
abnormality, but the others were young individuals, 
and '"' there was no evidence noted that would lead 
one to believe that their reproductive organs were 
yberrant.” Itis a pity that opportunity was not taken 
.o settle the questions aroused by the abnormal 
wntler development, by critical examination of the 
reproductive organs. e 


NomrR AmxEkRICAN Suore Binp8.—The United 
3tates National Museum has issued at intervals a 
yeries of volumes describing with great thoroughness 
the life-historiea of related groups of wild bi fre- 
juenting the seo or inland waters. The seventh and 
atest of the series, by A. C. Bent, describes the 
" Life - histories of North American Shore Birds” 
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(Smite, Inst., U.S. Nat. Mus., Bull. 142). 
nead of each species the author has collected all the 
essential information regarding its migrations, breed- 
ing range, courtship, nesting, behaviour, plumage, 
and go forth, so that to each of the forty-one species 
of waders described ın this first instalment, goes the 
goodly allotment of an ave of some 84 pages 
of pnnt. To the British rondes the volume 1s of 
special interest, aince many of the species are migrants 
familiar on our shores during the winter months, and 
others nest in Great Britain as well as in North 
America; moreover, the group dealt with includes 
some of the most remarkable of migrants, ' globe- 
spanners,’ which range from the Arctic almost to the 
Antarctic circle. 


Fish Morranrry rx FRESH WaTER.—Major R. B. 
Seymour Sewell, in his “ Investigations regarding an 
Epidemie of Fish Mortality in the tank in the Indian 

useum Compound ” (Jour. As. Soc. Bengal, vol. 22, 
1028, Art. 25), gives & general account of the mortality 
of animal life in the tank on Feb. 16 and 17, 1926. 
The mortality among the fish m for the most 
confined to the embers of the carp family, which 
respire through the gills only. Post-mortem examina- 
tion of fishes indicated that death was primarily 
due to asphyxia, either from insufficient oxygen or 
from excess of carbon dioxide in the water of the 
tenk. A gas enalysis of the surface water, taken on 
the morning of Feb. 17, showed 8:3 oc of carbon 
dioxide, 3 2 c.c. of oxygen, and 13-8 c.c of nitrogen 
at N T.P. per litre. us the percentage of carbon 
dioxide 1n the deeper layera of the tank must have 
been very near the lethal concentration of 10 o.c. 

r litre, especially as there was no wind and an 
insufficient tem ture gradient to create a circula- 
tion in the funk. Hence it would appear that the 
epidemic was due to & rise in the carbon dioxide 
content, assisted by a reduction in the amount of 
Iree oxygen, both changes being brought about by 
the meteorological conditions. It is suggested that 
either by penodic introduction of water weeds and 
green algm, or by circulating the water by artificial 
means or by treating the water with lime, such 
occurrences of mortality in tanks may be prevented. 
Dr. B. Chopra (ibid., Art. 26) records that the fishes 
in the Indaw River in Upper Burma die in large 
numbers three or four times a r. This is said 
always to follow a heavy fall fen onethe hills, 
the water of which 1s collected by the Namtig stream. 
Dumng the reinyuseagon the Namtig brings down an 
exceptionally large quantity of water, some of which 
forces ita way up the Indaw. The deadlock caused 
by the upstream of Namtig water and the down- 
stream from the lake, brings about the fish mortality s 
Death is probably due to the water being fouled, 
preventing respiration. In spite of the periodic 
mortality every year, the stock of fish lwing in the 
river does not appear to be affected. 


VARIABILITY IN CyroLoPs.—Z. Ko£mifiskt (Bul. 
Internat. Acad. Polonaise Sc. ei Lettres, Classe des 
Sciences Math. et Nat. B, No. Suppl. I., 1927) records 
in 114 and 19 plates detailed observations on the 
variability of Cyclops of the sirenuus group. 640 
specimens from varied sources were examined, care- 
fully measured, and com He concludes that 
within the group strenwus-tnsignis four species are dia- 
tinguishable—scutifer, vicinus, strenuus, and insignis, 
for which and for their forma@ he provides full diag- 
noses, and adds notes on their ecology, Jocal and 
seasonal variations, and on their geographical dis- 
tribution. 
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Tae Dicestive ENrvMES or A HOLOTHUBIAN.— 
E. Sawano has investigated the digestive enzymes of 
& holothurian Oaudina chilensis Oe Reports Tohoku 
Imp. Univ., Sendai, Japan, vol. 3, No. 2, January 1928), 
and finds evidence of the presenoe of lipase, butyrase, 
amylase, invertase, maltase, ereptase, tryptase, and 
rennet. Examination for cellulase, lactase, pepsinase, 
and tyrosinase yielded negative resulta. 


ERYTHR EA SCILLOIDES.— This small but beautiful 
plant is one of the speoies seleoted for descriptive 
treatment in Ourtss’s Botanical Magazine, vol. 152, 
Part 2. Its chief interest lies in the fact that it is 
one of the lateat additions to the flora of Great Britain, 
having been noticed for the first time on the oliffs 
at New Port Bay, Pembrokeshire, South Wales, in 
1918. he nearest other localities in which it is found 
are in the Cherbo Peninsula, and in the Monta 
d'Arré in Bnttany. e species, one of the Gentian 
family, is described very fully and oritically, and 
illustrated by a hand-ooloured and ltbogrepnad: plate. 


MitpEw on Corrow Goons.— Various species of 
Aspergillus responsible for a large proportion of the 
cases of mildew on ootton goods have been worked 
out and identified by George Smith (Jour. of Textile 
Institute, vol. 19, No. 3). The forms have all been 
isolated in pure oultures in the laboratory, and the 
morphology and characteristics of each species are 
described. Species of Aspergillus desorbed in thia 

aper are divided into two conventional groups: 

t, those which have been identified as causal 
agents in actual cases of mildew damage of yarns 
and cloths; and secondly, forms which have been 
found to ocour commonly as spore infections on oom- 
mercial yarns, but have not so far been found growing 
on ootton goods. It is considered that the presence 
of Shea re of such species on cotton constitutes 
& probable source of trouble. For each species or 
group, the variations in dimensions and colonial 
characteristics recorded are those noted in the actual 
strains isolated from cotton goods, and are not neces- 
sarily so wide as those cited in systematic works on 
the Áspergili. In all, seventeen species are desoribed, 
of which only one, A. effusus, has not been otherwise 
encountered on cotton goods. 


THE Fooar DEPTH AND ORIGIN or ÉEARTHQUAKRS.— 
As the late Prof. Omori showed, the distance of the 
origin of an earthquake from a neighbouring station 
is given by the duration of the prelimi tremor 
recorded there. If thp distance of the epicentre is 
also known, it is a simple matter to calculate the 
depth of the focus. Mr. K. Suyehiro, of the Earth- 
quake Research Institute, Tokyo, has recently detar- 
mined the focal depths of 17 earthquakes, all of them 
with epioentres lees than 100 km. from Tokyo (Proc. 
Imp. Aoad., Tokyo, vol. 4, pp. 41-44; 1028) He 
efinds that the earthquakes fall rato two classes, the 
focal depth ranging in one from 26 km. to about 
50 km., and in the other from 55 km. to 95 km. 
These earthquakes were algo recorded by & new form 
of sempnographio analyser recently erected in the 
laboratory of the Institute. The instrament is 
strongly damped and its period is adjusted to 
with the usual period of vibration (0°3 sec.) of the 
ground below. As the instrument after disturbance 
rapidly comes to reat, it 1s easy to detect the number 
of separate shocks in an earthquake. In the first 
class, each earthquake shows several groups of waves, 
In one case ag many as eleven, while those of deeper 
origin had only one or two ups. This*seems to 
suggest that, in the upper and more brittle layer, the 
initial movements start in succession or in different 
places ; while in the lower stratum, a single move- 
ment as & rule takes place throughout the foous. 
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Posrrivz Ion KriwmBrIOB.— The curious fact that 
some positive ions suffer very few effective collisions 
in poe through & pas has been oonfirmed by 
G. P. Harnwell in an investigation described in the 
Apri number of the Physical Review. The experi- 
mental tubes used were similar to cylindrical 
thermionic valves, but the ordinary filaments were 
replaced by small troughs containing material which 
emitted the ions of potassium or of cwaium when it 
was heated. For corresponding to accelera- 
ang potentials of fifteen hundred volta or leas, the 
mngly o. atoms of these two elements produced 
no detectable ionisation of the five gases that were 
studied. The free paths for transfer of kinetic energy 
pave to be many times what would be e ted 





tom the kinetic theory of gases, when the impingin 
particles were treated as elastio spheres, and enough 
a closer agreement between theory and experiment 
could be obtained by an appropriate assumption 
about the force of attraction between ions and 
molecules, the similarity of the phenomena to those 
found with protons of com le velocities, where 
the fields are presumably lees complex, seems to 
indicate that there is some fundamental explanation 
that is valid in both instances. The analogous 
Ramsauer effect for slow electrons has been already 
accounted for by the wave mechanics. 


Tum MEASUREMENT OF CAPAOITANCE.—Maxwell'& 
method 18 the one that has been most commonly used 
for the absolute measurement of capacitance (capacity). 
It was first used by J. J. Thomson in 1888, who proved 
the accurate formula for computing the capacitance. 
In a valuable paper by H. L. Curtis and C. Moon, of 
the U.S. Bureau of Standards (No. 564), a very 
thoro investigation ia made of the accuracy of'the 
method, and an appreciative account is given of the 
work of preceding investigators. In order to deter 
mine experimentally the accuracy that can be ob- 
tained, two independent Maxwell bridgea were set 
up and used to measure the same capacitance. The 
bridges were entirely distinct, using different resist- 
ances, galvanometers, and batteries. A rotating com- 
mutator was used on one bridge and & vibrating com- 
mutator on the other. With the former the balance 
was made by adjusting the speed and determining the 
frequency of the charge and discharge by means of a 
chronograph. With the latter the adjustment was 
made by a resistance and by determining the rate oí 
vibration of the commutator by comparison with a 
pendulum. The experimenta extended over several 
months, various anomalous results having to be 
investigated. The final value of the capacitance as 
found by the first bridge method was 0-240230, anda 
by the second 0 249242. This shows & difference be- 
tween the results of 2-5 parta in 100,000. The authors 
conclude that even with excellently designed andl 
carefully adjusted apparatus, there may be an erro) 
of 3 parts in 100,000 when measuring & capacitance 
of 100,000 by Maxwell’s method. ey recall that 
Glazebrook showed m 1890 that the method was not 
suitable for measuring any condenser which hadi 
absorption, that Orlich was the first to pomt out the 
importance of earthing the bridge, and that Russell 
showed that ballistic galvanometers when used with 
a mutual inductance do not always integrate correctly. 


. Tse VoLuMETRIO EsTniATION OF SULPHURIC 
Aorp.—In the Chemiker-Zetiung of April 21, Dr. O. 
Nyd r directs attention to the fact that the 
benzicine method of estimating sulphuric acid deeervee 
far more attention than 18 usually paid to it; he 
tlaims that if properly carried out the errors due tc 
the appreciable solubility of benzidine sulphate ir 
water and to its tendency to adsorb benzidine hydro 
chloride, can be redu to a maximum of 0'5 pe: 
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cent Investigation has shown that the presence of 
small quantities of iron, nitrio acid, and other sub- 
stances in the solution have no effect upon the results, 
so that the method is particularly suitable for the 
rapid estimation of sulphur ın iron pyrites. 


THe BUDDE EFECT WITH Browink VAPOUR AND 
AIR —In 1871, Budde observed that chlorine expands 
on exposure to light, but later workers have claimed 
that this effect does not take place with dry chlorine. 
An investigation of the Budde effect with mixtures 
of pure bromine vapour and air is described by E. 
Brown and D. L. Chapman in the Journal of the 
Chemical Society for March. Their resulta indicate 
that mere removal of water from such mixturea has 


no detectable influence upon the increase of volume ` 


which occurs on exposure to light This conclusion 
18 not in agreement with recent work of Ludlam, and 
also Lewis and Rideal, who state that no Budde effect 
can be observed with bromine vapour which has been 
thoroughly dried. 


SPECTRUM OF THE GLOW oF PuosPHonus.—The 
spectrum produced by passing a discharge through 
phosphorus pentoxide vapour was recently investi- 
petals H. J. Emeléus and R. H. Purcell (Jour. 
Chem. Soc., 788; 1927), who found that it partially 
corresponded with the ultra-violet band spectrum of 
the glow of phosphorus. R.C. Johnson has pointed 
out that these measuretnents also correspond below 
8000 A. with the band spectrum of the singly 10nised 
oxygen molecule, and it therefore appears possible 
that the ultra-violet emission from glowing phosphorus 
s due to oxygen. In view of the fact that ozone i8 
oroduoed at the same time, this suggestion 13 of con- 
uderablo interest, and the available evidence 18 clis- 
tused by Emeléus and Purcell in the Journal of the 
"hemical Society for March. They conclude that, 
»wing to lack of sufficient knowledge of the spectra 
'oncerned, the omgin of the spectrum of glowing 
ohosphorus must still be regarded as unsettled. 


-AN ATTEMPT TO PREPARE TRIATOMIC HYDROGEN.— 
According to a number of investigators, hydrogen can 
‘xist m an active form which 18 said to be capable 
of reducing certain elements, such as sulphur and 
utrogon, to their hydrides, and, unlike monatomic 
iydrogen, is not completely destroyed by 
hrough glass wool. Wendt and Landauer clum that 
ts formation ın a olosed system is acoompanied by a 
lecrease 1n pressure, and this observgtion has led to 
she assumption that this active form is triatomic 
ydrogen. In the Journal of the American Chemical 
Society for March, H. M. Smallwood and H. C. Urey 
leacri a series of experiments to produce this 
vubstanoe. The methods employed include the com- 
)ustion of oxygen in hydrogen, the passage of hydrogen 
ver heated metals. and the effect of corona and vacuum 
lischarges on hydrogen. The latter method was 
wivestigated in great detail, but ıt was found to be 
m tble to obtain a product which would definitely 
edade sulphur to an appreciable extent. The experi- 
nents all gave negative results, and it is suggested 
hat previous workers have failed to carry out 
adequate blank tests. Smallwood and Urey con- 
ude that the existence of triatomic hydrogen has 
10t yet been established, and that 1f it does exist its 
reparation is very difficult. 


Gases IN Brass Incots.—The work desorbed in a° 
aper, read at the spring dog dd the Inatitute of 
detals by G. L. Bailey, on `“ The uence of Gases on 
he Soundness of Brass Ingots," consisted in the pro- 
muction of ingots of brass and bronze which were 
reated, prior to pouring, with nitrogen, hydrogen, and 
.ulphur dioxide and were then allowed to solidify over 
m fairly wide range of time. It was shown that a 
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bronze containing 5 per cent of tin was very nearly 
sound efter treatment with nitrogen, except in the 
case of the ingot poured in the warm, dry, sand mould. 
With more rapid chilling the rate of solidification 
played no very important part. Ingots of the bronze 
through which hydrogen had been bubbled were 
slightly less sound than those which were treated with 
the nitrogen, except in the case of the most slowly 
cooled ingot, which contained again about 10 per cent 
of cavities. Brass containing 30 per cent of zinc 
proved to be practically completely sound after both 
the nitrogen and hydrogen treatment, except. again, 
in the case of the slowest cooling : dry sand. 
Sulphur dioxide rendered the casts only very alightly 
more porous. It 13 concluded that whatever be the 
conditions of casting, 70:30 brass is not liable to 
unsoundness due to gases. The spherical cavities, of 
varying size and unequal distmbution, frequently 
found in brags ingots, are attributed not to the evolu- 
tion of dissolved gos, but to the mechanical entrapping 
of gases within the mould during pouring. Thin view 
18 supported by the fact that the use of low casting 
temperatures 18 followed by an increase in the number 
of spherical cavities, and that with very low casting 
temperatures large cavities of entrapperl air can be 
produced. The results suggest that molten brass has 
very httle solubility for gases. Even, however, tf such 
gases are occluded, it appears that they will remain in 
solution after solidification. Very slow rates of 
solidification, however, cause the casting to be un- 
sound, but probably for other reasons connected with 
the dressing of the mould. 


THE Action or FusEs.—It is well known to 
electricians that if the current through a carbon aro 
13 increased. the length of the are being kept constant, 
then, at a certain value of tho current, the are eud- 
denly begins to hiss and there i8 a sharp drop m tho 
voltage and a sudden rise in the current. If a graph 
of the voltage and the current is drawn, there i5 a 
discontinuity in the curve. For values of the current 
between definite limits it 18 impossible to maintain 
an arc of a given length. In a paper by P. D. Morgan, 
read to the Institution. of Electrical. Engineers. on 
Mar 22, on the rating of fuses. a somewhat analogous 
phenomenon was deseribed in connexion with the 
melting of fusible wires. For example, in one of the 
experiments tinned copper wires No. 19 8.W.G. of 
given length were fixed in succession between two 
terminals, and the times taken for them to melt with 
given ourrents were observed | It was notjeed that 
when the current was greater"than 70 amperes, the 
wire always melted in less than 30 seconds, but 
when the current was not greater than 00 3 amperes, 
the wire always took at least five minutes to * blow.’ 
For currents lying between these somewhat narrow 
values there appear to be two times of operation, 
the short time*being lesa than 30 seconds nnd thee 
long time never being leas than four minutes. Tor 
amaller values of the current the curve connecting 
the ' blowing’ current and the time of operation is 
a perfectly definite "smooth" curve. Similar discon- 
tinuities were noticed over the whole range of wires 
tested. The phenomenon is due apparently to the 
oxidation of the wires Above a certain tempera- 
ture, oxides form quickly on the surface. These have 
a better emissivity than the bright wire, and the 
improvement 13 so appreciable that the temperature 
of the wire actually falls. This fall in temperature 
18 accompanied by a change in brightness which 1s 
clearly visible to the eye. There is a decreased 
resistance, and since the current ia maintained con- 
stant, & consequent fall of potential across the enda 
of the wire. Su tions are made for improving the 
methods in use for rating fuses. 





810 


NATURE 


[May 19, 1928 





Problems in the Physiology of the Cerebral Hemispheres. 


THE function of the nervous system 18 to maintain 
dynamic equilibrium within the organism and 
between the organism and ite environment. In the 
latter oase the equilibrium is, in the higher animals, 
extremely complex and is achieved mainly by means 
of the hemispheres. These continuously yse and 
synthesise eventa occurring in the environment, and 
in oorrespondenoe with its changes establish tem- 
porary connexions between eventa, whether simple 
or complex, and various activities of the organism, 


in oulex those of the skeleto-muscular system, 
which is preponderantly concerned in reacting to 
environmental changes and is likewise itself highly 


differerftial and integrative in ita response. 

' At present the physiolo of the hemispheres 
existe only in outline—as a ework consisting of 
a limited number of known factors, such as excitation 
and inhibition, their two-directional movement in the 
form of irradiation and concentration, and their 
mutual induction. The working out of the innumer- 
able details of their intimate mechanism is a colossal 
problem of the future. A few of the latest inves 
tions carried out by the author and his co-workers (1.6. 
su uent to the publication of the author's book, 
“ Conditioned Reflexes ”) are here summarised. 

(1) The development of new temporary connexions 
between extern cies and definite reactions of 
the o i (development of conditional rodexen) 
depends on the coincidence in time of the action o 
these agencies npon the receptor mechanisms of the 
organism, with various activities of the organism 


evoked either by external stimuli effective since birth, 


or by external stimuli which have become established 
as such after birth, or finally by oh in the internal 
condition of the organism (automatic stimuli). The 
formation of the connexion is then & physiological law. 

In order to become & firmly established, powerful, 
conditioned stimulus the external stimulus must 
begin to act slightly before the particular activity 
of the o ism, and may even cease a few seconds 
before the beginning of the activity. If, on the other 
hand, the given activity constantly begins before the 
stimulus, either no connexion is established, or if any 
ia established it ıs weak, and survives only for a 
short time, and the specialised excitatory effeot of 
the stimulus is invariably replaced by eral in- 
hibition. The biological significance of this fact is 
not yet clear. Where the stimulus begins to act 
before tffe given actitity of the organiam and oon- 
tinues during that actavity, the reflex tends to increase 
in Btren and stability. The mechaniam underlyin 
these phenomena cannot yet be expressed in terms o 
the eral properties of the cortical tissue. 

(2) Tho analysing activity of the nervous system 

eis founded in the first instance or the peripheral 

receptor organs, which constitute not only a receptive 
mechanism but also an analysing apparatus of the 
organism. ‘To the peripheral pone of the analyser 
separate pointe correspond in the cortex (the prim 
and nifaploat cortical mosaic). “A good proof of this 
is that by applying definite exte stimuli belonging 
to the same analyser, for example, different auditory 
stimul, it is possible to produce various disturbances 
or fatigue at different strictly localised cortical points. 
In this manner a very delicate method is opened up 
for investigating the construction of the cortical parta 
of the analysers, and it is posemble to distinguish 
special areas in the oortex corresponding to the 

erent analysers (visual, auditory, eto.) from certain 
other cortical elements of those analysers, which are 


Abstract of the Croonlan Lecture delivered before the Royal Society 
May 10, by Prof. L P, Pavlov, For. Mem. RS, 
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dispersed probably over the whole mass of the cortex 
of the hemispheres. Not only are these dispersed 
elements incapable of performing any higher syn- 
thesis and analysis, but they have a very low de 

of vitality, as evidenoed by the rapidity of their 
transition into an inhibitory state under the influence 
of external stimuli. 

(3) The conditions determining the charaoteristios 
and the magnitude of the excitatory and the inhibitory 
effecta of conditional stimuli are bewilderingly oom- 
plex and are only gradually being olassified. 

It is obvious that the magnitude of the positive 
effect is directly related to the amount of energy 
&pplied to the receptor o The phenomenon oj 
summation of weak stimuli comes out olearly. The 
limit of normal excitability and the optimum strengtk 
of stimulation are also definite. In the case of very 
strong stimuli and of the summation of mediumr 
stimuli, the excitatory process rapidly changes int« 
an inhibitory one. Of course the strength of stimulus 
is a relative quantity, varying greatly with individua 
differences of nervous system. 

Since most probably the pointa between which thc 
new connexions are established are in the cortex, i» 
follows that the variations in the effect of conditionec 
stimuli will be dependent on the mutual relatior 
between the different cortical pointa poised 
to the different conditioned stimuli, and algo betweer 
the different pointe of those areas of the hemisphere: 
which are affected by the unconditioned stimulus 
For example, the conditioned stimul based on fooc 
and acid respectively, both become connected with 
the chemical analyser of the hemispheres, and there 
fore, if in the experimenta both sete of oonditionec 
stimuli are used, ier pra be determined no: 
only by the interrelation of the pointe correspondi 
to the stimul, but also by ile relation ent 
between the alimentary and ‘acid’ points of the 
chemical analyser. 

(4) The accumulation of observations upon the 
normal and pathological activities of the hemisphere: 
gives grounds for distinguishing various types o 
nervous system. There is the excitable type, whicl 
always displays partial or complete failure wher 
confronted by diffloult relations between the ex 
citatory and inhibitory Passer and if the experi 
ments are continued, ends by developing &n abnorma 
and extremely protracted weakening of the inhibitor 
activity, attended by an exaggerated general expita 
tion. At the other extreme stands the inhibitabl 
type, which ve aa becomes subjected to in 
hibition by stimuli either unusual or slightly stro 
than pedal, and, when confronted by EAEn 
difficult relations between the excitatory and in 
hlibitory processes, passes into a state of complet 
inhibition for prolonged periods of time. 

In between oan be placed the well-balanced t. 
which, successfully and without any signa of a 
normality, establishes in all cases a balance betwee» 
the opposed nervous processes. This t comprise 
two varieties of animal, differing tly from on 
another in external appearance—the stolid anima 
always quiet, and the animal which is lively unde 
ordinary conditions, but becomes drowsy with sui 

«prising rapidity under monotonous conditions. Th 
atter variety has some difficulty in obtaining 
balance between the two processes. This groupin 
of the types of nervous system corresponds olosel, 
to the ancient classification of temperamenta; th 
excitable type—cholerio temperament; the inhibit 
able ty elanoholio; the quiet, balanced typ 
—phlegmatic ; the lively balanced type—sanguine. 
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The University of Liverpool. 


"['HE University of Liverpool has just been cele- 

brating its twenty-fifth anniversary, and in the 
city were gathered representatives from all branches 
of civic life and from many universities to take part 
in the rejoicings and to bring messages of goodwill 
and encouragement. A service of thankagiving and 
of dedication was held in Liverpool Cathedral on the 
afternoon of Thuraday, May 10, and was conducted 
by Dr. David, Bishop of Liverpool. In the evening 
the University Association entertained the delegates 
from the universities, the representatives of civic 
authorities, and those who on the following day were 
to recerve honorary degrees. In a publication issued 
for the occasion, a brief record was given of the work 
and progress of the University of Liverpool from its 
foundation in 1907. 

On the afternoon of Alay 11, Lord Derby, Chancellor 
of the University, presidod over a large gathering in 
St. George's Hall, and conferred honorary degrees on 
twelve people of eminence in academic and ocivio life. 
Seni. of every department of the university 
and oivie life of Lancashire and Cheshire attended. 
accompanied by delegates from the American Uni- 
versity Union, the University Colle of Exeter, 
Southampton, and Nottingham, ing’s College, 
London, and the Universities of Reading, Bristol, 
Queen's University. Belfast, Leeda, Birmingham, 
Wales, Manchester, London, Durham, Trinity College, 
Dublin, Edinburgh, Aberdeen, Glasgow, St. Andrews, 
Cambridge, and Oxford. Having welcomed the visit- 
ing representatives, Lord Derby paid high tributes 
to the late Sir Alfred Dale end Dr. Adami, former 
vice-chancellors of the University, and to the many 
benefactors whose muniflcenoe has made the Uni- 
veraity a growing reality. The Vioe-Chancellor (Dr. 
Hetherington), speaking of the faith of those who 
laid the foundations of the University, welcomed the 
presence of some who saw and some few who shared 
in:that endeavour, expressed the indebteciness of 
the University to these teachers who have won for it 
recognition in the world of scholarship and lettera, 
and to those who have served it m the care of its 
affairs. Above all othera, he recalled in faithful re- 
membrance those who gave themselves in. battle that 
the foundations of the University might not be moved. 

Prof. Campagnac, as Publio Orator of the Univer- 
sity, presented the following recipients of honorary 
degrees to the Chancellor, and in each case delivered 
a brief eulogy of their work :— 

Doctor of Lettcrs.—The Earl of Crawford and 
Baloarres (Chancellor of the Univensuty of Manchester), 
Emeritus Prof. Oliver Elton (Univeraity of Liverpool), 
Prof. T. Percy Nunn (Principal of London Day 
Training College, and professor of education in the 
University of London). 

Doctor of Scienec.—Prof. John E. Littlewood (pro- 
fesor of mathematica in the University of Cam- 
bridge), Prof. Robert Robinson (professor of organio 
chemistry, University College, London). 

Doctor of Laws.—V1ce-Chanoellor Wilham MacBride 
Childs (The Univorsity of Reading), The Right Hon. 
H. A. L. Fisher Warden of New Colle » Oxford. ond 
formerly Minister of Education), Brot. John W. 
Gregory (professor of geology in the University of 
Glasgow), Misa Emma G. Hole (founder of the Liver 
pool University Hall), Sir Edwin L. Lut ven» (in recogni- 
tion of his services to British architecture), Sir Archibald 
Salvidge (leader of the City Counoil of Liverpool). 

Docior of Enginecring.—Emeritus Prof. John A. 
Fleming (for forty-two yeara professor of electrical 
engineering in University College, London). 

Speaking of them individually, Prof. Campagnac 
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said that the Earl of Crawford had directed lus 
disciplined taste and lent his strong advocacy to 
preserving what Nature and human effort had pro- 
duced of fair and lovely in our land. For twenty- 
five years Prof. Elton, as head of the Department of 
English Literature, had been to many generations of 
students, guide, philosopher, and friend, the pattern 
of exact scholarship, the model of just erticm, and 
the unbending champion of University liberty. By 
nature and vocation a teacher of teachers, Prof. Nunn 
had astounded all by the variety of his lenrning, in 
letters, philosophy, mathematica, and music, and by 
his supreme perfection in administratign. The 
researches in which Prof. Littlewood delights fill the 
uninitiated with wonder and dread, and provoke, in 
his pecs reverence and admiration. e learned 
revel in Prof. Robinson's synthesis of flower pigments 
and have admired the fertility of his genius. Of the 
Vioe-Chancellor of the University of Reading, ho said 
that in the development of that institution he had 
acted with courage and wisdom, and had satistied 
modern needs by freely interpreting a venerable 
tradition. As scholar, teacher, historian, and philo- 
sopher, the Right Honourable H. A. L. Fisher had 
shone, but above all he had been the champion of 
youth, resolute to ensure their inheritance in liberty 
and discipline. In presenting Miss Emma U. Holt. 
Prof. Campagnae sad that the establishment of 
colleges ın which piety and learning tight be sought 
in cloistered leisure was of old the beneficent labour 
of royal and generous ladies. Misa Holt had taken 
up and embellished this tradition by providing in 
Liverpool a hall which, in beauty and fitness for tts 
purpose, challenges the glory of these houses. As a 
traveller, Prof. J. W. Gregory had fared far east and 
west, north and south, over the world and in the 
realms of thought. Hie scientific instinct had had 
the nature of prophecy, and his anticipations boldly 
made in many fields of inquiry had been fulfilled 
in as many regions of knowledge ascertained by his 
labours. In st Africa and Australia, in Chinese 
Tibet and along the Himalayan syatem, he had oon- 
ducted explorations, the results of which are of 
great social and litical importance. He has 
illuminated some of the most chficult social and racial 
problems. To the suocess of Sir Edwin Lutyens in 
lanning & new ital city in India was added the 
act that to him Britons had turned when at the 
heart of their Empire a memorial of the men who had 
fought and died for home was needed. In presenting 
Str Archibald Salvidge, Prof. Campagnac spoke of the 
encouragement and generous support which the 
University had received from the City of Liverpool, 
and of the Ljuversity's pride in a mun for whose 
heart its prosperity 18 & passion, and by whos 
courage, enterprise, and unremitting labour the 
orty has been promoted and advanced. As in great 
measure responsible for the introduction to thia 
country of the telephone, the inoandescent, electric 
lamp, and radio telegraphy and telephony, and as the 
inventor of such cunning instruments as the ther- 
miono valve, the University sought to honour 
Emeritus Prof. J. A. Fleming. 

In the evening the University, the civic repre- 
sentatives, the honorary graduates, and the University 
delegates were the guests of the Lord Mayor of 
Liverpool (Mise Margaret Beavan) at & reception at 
the Town Hall. 

The celebrations ended on the afternoon of Satur- 
day, May 12, with a garden party at the University 
Sports Grounds at Allerton; at which the Christie 
Sports were aleo held. 
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University and Educational Intelligence. 


CawBRIDGE.—The honorary degree of LL.D. is to 
be conferred zpon the Right Honourable Sir John 
Simon, P.C., M.P. 

W. H. MoCrea, Trinity College, has been eleoted to 
the Sheepshanks exhibition in astronomy. 

The General Board of Studies has insued & report 
giving details of the scheme for carrying out the 
statute passed by the recent Statutory Commission, 
which gives University teaching officers & right to be 
Seanad: from teaching duties during one term in 
seven. There are financial difficulties in pron this 
leave generally with full stipend, but the Board hopes 
that it wil be possible to grant two terms’ leave of 
absence *with stipend once in every period of seven 
years. A significant development in University teach- 
ing is indicated in the transfer of Mr. W. 8. Farren’s 
lectureship from the Department of Engineering to 
that of Aeronautics. 

A syndicate, consisting of the Vice-Chanoellor, Sir 
Henry Miers, Sir William Pope, Sir Ernest Ruther- 
ford, Sir William B , Dr. Thomas, Dr. Spencer, 
Dr. Rastall, Mr. Thirlall, Dr. Harker, Mr. Nicholas 
and Dr. Rideal, has been appointed to consider the 
position of mineralogy in the studies of the University. 
A second syndicate has been appointed to consider 
plans for the new University Library. 

Mr. L. E. 8. Eastham, lecturer in advanced and 
economic entomology, has been appointed to repre- 
sent the University at the International Con of 
Entomology to be held at Ithaca, New York, next 
A 


Meen J. 8. Fry and Sons, Ltd., Bristol, offer a 
post-graduate studentship of £300 a year for two 
years, tenable at Peterhouse, for research in moral 
science, law, history, modern languages, economics, and 
English. The studentship is open to members of any 
university in Great Britain or Ireland. 


MANCHESTER.—The Edmund Mills Harwood Me- 
mortal se value £50 per annum for three 

ears, is offered by the Municipal College of 

echnology. It will be tenable in one of the univer- 
mty engineering courses in the College. Information 
concerning the scholarship and forms of sf gate 
are obtainable from the Registrar of the College until 
June 16. 


Oxrogp.—On May 8, two rival schemes for the ex- 
tension of*the Bodleian Library came before Con 
tion. The firatscheme, which contemplated the building 
of a large new library at a distance of not more than 
three-quarters of a mule from the present Bodleian 
Library, was advocated by Sir Michael Sadler, Master 
of University College, and Mr. E. L. Woodward. The 
gecond plan, which proposed an addition to the 
Library bs building on the site owned by the Univer- 
sity on the north side of Broad Street, was ported 
by Prof. H. W. C. Davis and Dr. A. E. Cowley, 
Bodley's Libranan. After a h by Mr. Falconer 
Madan,*s former Bodley's Librarian, who opposed 
both projects, the two schemes were rejected. tho 
former by a large majority. There is Little doubt 
that & paper put out by the late Warden of Wad- 
ham and the Provost of Worosster. urgi that 
Congregation should declare its mind on the general 

hoy of the future of the Bodleian before descend- 
Ing to pointe of detail, oontributed largely to this 
result. e 

On June 16, Convocation will proceed to the election 
of a Chancellor of the University in sucoeeaion to the 
late Viscount Cave. Tt w understood that there will 
be ne official opposition to the nomination of Lord 
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Grey of Fallodon to the vacant office, but nominations 
will be received at the University Registry up to 
June 7. 





A LnarrgD number of grants-in-aid are being offered 
by the Salters' Institute of Applied Chemistry to young 
men and women employed in chemical works in or 
near London who desire to extond their education for 
a career in chemical industry. The latest date for the 
receipt of applications by the Director of the Institute, 
Salters’ Hall, St. Swithin'a Lane, E.C.4, is June 9. 


THe Board of Education 18 again prepared to 
receive applications for full-time studentshipe from 
teachers desiring financial assistance in order to attend 
approved full-time courses of advanced instruction or 
research at universities or other institutions at homo 
or abroad. The amount of grant cannot exceed £100 
for an academic year. The Board ıs prepared to 
consider proposals for carrying out research involving 
travel or the practical study of industrial conditions 
connected with the teaohing of teohnioal subjeots. 
Teachers must have had not less then flve years 
teaching expenenoe and may be serving in any type 
of a school or institution recognised by the Board. 
Applications for the year 1928-29 should be made ax 
goon ag le, and in any event not later than 
June 30. Further information and application forms 
can be obtained from the Board of Education, 
Whitehall, London, S.W.1. 


Tue report of the Prinoipal of the Univeraity of 
London (Dr. Frankhn Sibly), read on Presentation 
Day (May 9), records 9119 admissions to the Univer- 
sity in 1927-28, compared with 3852 in the last year 
before the War. Of these, 6545 entered through the 
ordinary matriculation examination and 426 as 
veros of other universities. In 1927 there were 
325 candidates for first degrees and 529 for higher 
degrees, theee flgures showing ie decreases oom- 
pared with the previous year. Of the candidates for 
degrees, 2283 were internal and 1571 were external, 
contrasting with 900 and 907 respectively for the 
last year before the War. The roll of internal 
studenta now comprises 9560 names. The outstand- 
ing event of the past year was the completion of the 
purchase of the Bloomsburv sıte for the new Uni- 
versity buildings. New scientific developments include 
the institution of a chair of dietetics, at present & 
part-time appomtment; and a chair of highway 
engineering. The Vice-Chancellor (Su William 
Beveridge), in an eloquent address on the same 
occasion, referred to the revonetitution of the Uni- 
versity now in progress, which, he expected, would. 
be completed in & year's time “On the old 
examining university,” he said, “ had been guccess- 
fully grafted a new  teaohi and researching 
university.” The new oonstitution will give to the 
Colleges of the Univermty for the first time an 
organic place in ita structure and government. 
Development of the Bloomsb site awaits only the 
passing of the Bill now before Parliament for closin 
the streets and making the site “a self-contain 

lot,” and he promised that the new buildings would 
be worthy of the greatest city in the world—the 
University dared not build os " mean or 
cramped or ugly." That enclosure of great courts 
and and great lbraries and halls of 
l in & market-place of nations would be a 
ea ed beauty to which the thoughts of all ite 
children of all races from all lands would turn con- 
tinually, a visible sign to all men of the academic 
faith—of the learning that knew no frontiers, of the 
contemplation that alone gave eyes to action, of the 
oalm that should be the centre of man's being. 
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Calendar of Customs and Festivals. 


May 20. 

. Taw Diva Sammon rx Mexico.—On the first 
day of the fifth Aztec month, a date of which the 
exact incidence is uncertain, though it has been fired 
conjecturally at various times between Easter and 
the festival of 
Toxroatl, the most important of the Mexican year, 


took place. Tha pret pon ezcatlipoca was sacrificed 
in the person of his human i 


whole of the preceding year, and was now succeeded 
by another who enjoyed divinity for a like period 
end waa then mecribocd: in bis torn: Twenty days 
before the was to die, his costume was 

and four brides were given him. On the last day he 
embarked with hia retinue in & canoe, was ferried 
across the lake and slain by a priest on & stone alter 
on the summit of the pyramidal temple. His heart 
was cut out and to the sun. is was said to 
be & sacrifice for rain, but the names of his brides, for 
example, ‘ The Goddess of Flowers,” “ The Goddess 
of the Young Maize,” suggest a general renewal of 
fertility. 

This was one only of a number of occasions on 
which a man was Baorifloed, after living as & god. 
A human penu. of Huitzilopochtli was 
sacrificed in May after leading dances in which the 
maidens were decked with maize ears. At Cholula, 
in February, the merchants sacrificed a alave who was 
the god Quetzalcoatl, after a ceremonial lasting forty 
py The victims of human saorifloe were not men 
only. Women were also made to personate & female 
deity and were then sacrificed; for ger wg the 
deæ of Salt, Huixtocihuatl, the sister of the Rain 
Gods, was nated for ten days by & woman who 
wore her clothes and led the dancers, until on the 
last night she danoed to the point of exhaustion and 
was sacrificed in the morning in the same manner a8 
the men by having her heart cut out. 


May 21. 

St. BaAnrwD (sixth century), patron of Kilbarron, 
Co. Donegal, is said to have been the first European 
to discover America. He gave St. Brendan an 
account of his adventures on the Western Ocean 
before the latter set out on his seven years’ voyage 
-in search of the Land of Promise. References to 4 
legendary country lying to the west of Ireland are 

ent in earl tradition. 

e story the voyage of Brendan, extremely 
popular in the Middle Ages, includes many marvels— 
visits to an Island of Birds, an Island of Sheep, and 
an Island of Fruits, an encounter with a sea monster 
eo h as to be mistaken for an island, fire-drakee, 
and the lke: The ela to be found in the 
voyages of Smdbad and other early travellers are 
obvious. It has therefore been suggested that 
incidente of an oriental origin have been grafted on 
to an Irish version of the Land of the Bleased. The 
description of the Island of Fruita suggests that the 
West Indies may have been reached, and the story of 
the island of which the inhabitants cast molten iron 
at the voyagers might well be an account of a violen 
volcanic eruption in that area. 3 


May 26. 

ST. AUGUSTINA (a.D. 605)—-After the conversion 
of the Saxons to Christianity by St. Augustine, bitter 
racial quarrels broke out between Saxon and Briton, 
of which the occasion was the div between. 
the ancient British and the Roman churches in the 
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date of celebrating Easter.. One incident is said to 
have given rise to the medieval legend current on 
the Continent that Englishmen had tails. Fisher 
folk of Dorset attacked St. Augustine and his fol- 
lowers and drove them from their territory, fanton DE 
fish-tails to their robes. Another version attribu 
tails to the men of Kent only, because they had cut 
off the tail of Beoket's horse. . 


Br. Broan (sixth century).—A native of Munster 
of great sanctity, who was the object a8 cult in 
the ish of Kaledu, Co. Tip , where, near 
da: is Pacawis Well. It is 


legend. This well was much visited by* pilgrims 
until 1880. 


May MAXEBIAGES.—The popular belief that May 
isadi Sande unlucky is widespread, being found in 
moet pean countries. It was also the view of 
the Romans, who extended the period of ill-luck to 
the first half of June. The aversion is sometimes 
explained as due to the connexion of the month 
with the Virgin Mary ; but this must be regarded 
as an attempt to justify the retention of & 
observance. Other iods have also been ed 


as unlu or as forbidden ; for example, Lent, and 
the period between the Rogation Doyo and the first 
y in Trinity; August in Si y and France, 


and July in Sardinia; between Passover and Pentecost 

Marriage in the month of Moharram 

in Morocco and Egypt might entail death or madness. 

be avoided. Marriage 

the Jews, on 
e in 


among others, in England b € 
connexion with Thor, Tuesday and Friday in Italy 
because curses are foe efficacious on th 
days. Yet among Teutonic peoples Tuesdays and 
Thursdays were favourite days for weddings, because 
they were connected with the deities Zra and Donar. 
The Romans did not marry on Kalends, Idea, and 
Nones, or on the Dies Pareniales (Feb. 18-21). 
Friday is almost universally ed as 
in Christian countries. The avoidance in the no 


of Scotland of & ing moon, which will lead to & 
barren marriage, or a falling tides a due to an obvious 


- : pointe 
to the Mie ae belief ın the o 
the knot in tbe d prevention of consummation. 
Among people of lower culture, marriage 18 regarded 
as & time of peculiar danger, and it ia a widespread 
practice to secure by means of consultation of omens 
that it ahall fake place at an auspicious time. Ow 
the other hand, the occasions on whioh maman? is 
avoided are those which are regarded as 
especi critical, that is, when the powem, of evh 
are iarly potent. The Moslem'a ief that an 
evil spirit may enter into the body of the woman at, 
consummation serves to indicate how such an idea 
becomes operative. Witches, too, may interfere 
by the knotting of & string, causing impotence, OT 
otherwise. For this reason i is avoided in 
Macedonia between Christmas and Epiphany. The 
month of May, although the month of fertility end 
is also the-month of the witch. It 1s the 
time when the powers of evil are peculiarly active, 
and the fire festivals of Beltane are called mto opera- 
tion to neutralise and drive them away. At such 
critical seasons primitive wisdom counselled con- 
tinence. 
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Societies and Academies, 
Lonpow. 


Physical Society, April 27.—Will C. Baker: Ex- 
periments with mercury jets and the phenomena 
exhibited at thelr unpacy With steal and plas. Asa 
ight sphere is retamed in & vertical jet of fluid in 
virtue of the ch of momentum of the fluid pro- 
duoed by its adhesion to the sphere, it was thought 
that & steel sphere would not be retain oe 
mercury jet, as there is no ‘ wetting’ of the steel b 
that froid. Experiment showed that a given boyada 
bal might or mi vicissim D eoe T, as 
the of the jet (at a given angle of incidence) rose 
above or tell below a critical value for that ball. Con- 
ditions were simplified by the use of cylindrical and 
of plane surfaces of steel, and an approximately 
constant time of adhesion between mercury and steel 
was found for various speeds of impact. This led 
to the explanation of the phenomenon in terms of 
the well-known instability of jeta.—E. P. Perman and 
W. D. Urry: The elastic constants of glas. The 
coefficients of compressibility of soda-glass and Jens 
16= have been determined at six temperatures 
Ww dee SU ba oe From experimenta on 
the effect of external pressure only, Poiseon's ratio 
has been determined, and henoe the modulus of 
igidity and Yo s modulus.—G. Eric Bell: A 
e-maintained high-frequency induction furnace 
and some notes on the ormanoe of induction 
furnaces. In Part 1 the ical design is gi of 
& valve-operated high-frequency induction ; 
in Part 2 a theory of the behaviour of induction fur- 
naces in general is developed. ^ 


Society of Public Analysts, May 2.—A. L. Williams: 
Locust kernel gum ang oil. Locust kernel gum has 
recently been used as a thickening agent for sauces. 
Ite reactions with tannin, borax, and Fehling’s solu- 
tion are the most characteristic. So little as 1 per 
cent. of the gum may be separated from sauce or jam 
by treatment with tannin. The constanta of the 
kernel oil have been determined (iodine value, 98-4). 
The oil gave a negative result in the antimony tri- 
chloride test for vitamin A.—W. R. Schoeller and 
E. F. Waterhouse :, Investigations into the ical 
chemistry of tantalum, niobium, and their mineral 
associates. (12) Observations on the pyrosulphate 
hydrolysim, method. The pyrosulphate hydrolysis 
method does not effect a quantitative separation of 
the earth acids from zirconia. At best, a decrease 
in the quantity of zirconia co-precipitated is achieved, 
at the oost of slightly incomplete earth acid pre- 
sn pease DE Toms ay ea 2 Money : 

tion of 1 tetra-eth m solytion in - 

fium à int. The method x Alp ie pres fel 
of 1 ethyl sulphinate on passing sulphur dioxide 
into ‘ ethyl petrol,’ and conversion of the deposit into 
lead AMANT T and S. G. Clarke: New 
recipitation method of determining vañadium and 
eee lication to steel analysis. The method is based 
on the precipitation of vanadium as ferrocyanide and: 
eventual determination of the vanadium present by 
titration with potassium permanganate. Vanadium 
ferrocyanide is insoluble m mineral acids of quite 
high concentration. In applying the process to steel 
analysis, the iron is quantitatrvely converted into 
ferrocyanide by reducing it from the ferric condition 
m alkaline citrate solution m the presence of cyanide, 
and the resulting ferrocyanide then acts as the reagent 
for the vanadium.—P. Houseman: The examination 
of liqgorice mass. Stick liquorice adulterated with 
is now extensively sold in England, and a test 
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to detect this adulteration has been devised. Ovca- 
sionally the added starch is boiled so as to destroy 
the individuality of the granules, but usually it is - 
possible to discover a few granules that have escaped 
disintegration. 

Pan. 

Academy of Sciences, April 11.—4A. Lacroix: The 
composition of the basaltic lavas of Indo-China.— 
Charles Nicolle and Charles Anderson: The presence 
in Morocco of the spirochste of recurrent Spanish 
fever. The Spanish and Moroccan varieties of spiro- 
chmte must be considered as belonging to the same 
species: the Moroocan strain is perhaps somewhat 
more virulent to the guinea-pig than the Spanish.— 
R. Coenen: The mean ic curvature.—G. 
Vranceanu: Some tensors in the non-holonome 
varieties. Edward Stenz: Obeervations of solar radia- 


tion and of a herio ity made at Jokkmokk 
during the acs css of May 


, 1927.— Ch. Jacquet: 
ental researches on the etisetion. of the 
voloanic rocks of the Department of Puy-de-Déme.— 
The ooefficienta of isation determined varied 
front 9-2 to lees than 8 ( ite, 92.7). Deter- 
minations of the variation of je M isation with 
the ture showed that e specimens ex- 
ario ue magnetisation of which was above 4 
unita, gave a Curie point of 550° C., near that of 
magnetite. The enclosures gave 580° C., exactly that 
of magnetite.—H. Ollivier: Research on beige agen 
variation of the magnetic rotatory power, in the case 
where the e arp id coefficient is poeitive and 
independent of the temperature. For sodium bi- 
chromate, the etiam of which is constant, 
the Verdet constant, referred to the unit of mass, 
does not vary between 7° and 61° C. by a quantity 
exceeding the error of experiment.—A. Boutaric and 
F. Banàs: Tho immunity of the granule in colloidal 
solutions. The resulta of iments described agree 
with the views of A. Lumiére in that they prove a 
certain analogy between living cells and colloids in 
the sol condition, and between flocculated colloids 
and dead cells.—Daniel Bodroux: The condensation 
of cyclohexene with some aromatic h bons in 
the presence of aluminium chloride. Toluene and 
cyclohexene in presence of aluminium chloride give 
cyclohexyltoluene. The lacement of the toluene 
by other aromatic hydrocar gives analogous pro- 
duots.—L. Palfray and B. Rothstein: Some Te 

on 
orquer : 


A Sartory, R. Sartory, and J. Meyer : 
of radium on the production of the 
Mucor spinosus (Zygorhynchus spsnosus). res 
were produced in cultures under the influence of the 
radium radiation: m the absence of radium, no 
were obtained by cultivation in the same 
ture medium.—E. Brumpt: The study of auto- 
fecondation in the tic mollusc Bullénus contortus. 
—J. B. Abelous and H. Lassalle: The humoral origin 
of the modificataons of excitability of the nervous 
system in the course of the Wallerian degenereeoence 
of & severed nerve.—Emile F. Terroine and Mme. 
Hélène Sorg-Matter: The influence of the magnitude 
of the consumption of thermogenesia on endogenous 
nitrogen metabolism.—Georges Lakhovsky: The 
action on living beings of oscillating circuite—Em. 
Perrot and P. Bourcet: A new method of estimating 
orystallised digitalin. 
LENINGRAD. 
Academy of Sciences (Comptes rendus, 1928, A, 
No. 1).—V. Ipatiev, N. Orlov, and B. Dolgov: The 
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preparation of certain oe heey ee Di- 
phenylpropane mar be obtained by yarn 
Iketone under preasure in presence of nioke 
at 210° O., using Ipatiev’s high - preasure apparatus. 
Diphenylbutane may be by hydrogenating 
unsaturated diphenyl (dipheny. ene an 
pnay Hune) under pressure at 210° C. Di- 
phenylpentane can be prepared by hydrogenati 
dibenzylacetone obtained b distilling Mig ed 
of Piero and hen y lbropionio acide. — P. P. 
Sacharov: The h itary transmission of the size 
and weight of flies Nae from inanition. The 
reduction in sixe and weight of larvæ, pupe, and adult 
house flies resulting from inanition is not hereditary, 
since the progeny of the smallest flies was larger than 
that of the normal ones.—P. Kobeko and 1. Kurchatov: 
The validity of Faraday’s law for ourrente due to 
ionisation by oollimon. It has been shown that in 
an electri field ex i 2x10* volts/om., new 
charges arise due to oollision; it has not been as- 
oertained, however, whether the newly formed ch 
are ions or electrons. The most direct way to solve 
the question was to test the application of Faraday’s 
law in such conditions. The resulta of the expen- 
ments by the authors show that Faraday's law holds 
within the limits of errors, and that consequently the 
charges liberated by the mechanism of collision are 
ions and, especially in the case of glass, the moat 
mobile, the sodium ions.—P. Schmidt: Three rare 
cat-fishes of the Magdalena River (South America, 
Columbia). Doras crocodili Humb. et Val. is re- 
described fully, and D. longispinis Steindachner re- 
ferred to it asa synonym; measurements of Trachy- 
corystes magdalena Steind. and Pimelodina flavipinnis 
Bteind. are given.—P. Tartakovaki}: The scattering of 
electrons in & thin aluminiam foil. Scattering of 


electrons by the surface of & crystal is accompanied 
by interference of phase waves. A diagram ogous 
ing several 


to a Dr drapes Rae is obtained containing 
maxima the significance of which has not been 
discovered. 


Official Publications Received, 


Barr. 


Memoirs of the Department of Agn»culture m India, Bntomological 
Series, Vol. 10, No. 8: A Contribution to our Knowledges of South Indian 
Fraconidae, 1: Vipronmas, By Dr. T. V. Ramakrishna ATE 

17-60f-+-plates 5-14, 14 annas; ls Bd Entomological Senes, Vol. 
10, No 5: The Use of Hydroeyanic Aod Gas for the Fumigation of 
Amsnean Ootton on Import into India; Hxperinent« on it» Lethal 
Power for the Mexican Boll-Weevil (Anihonomus grandis), and for the 
Grain-Weevil Vs seston Orpcus); on the Hxtent to whioh it is absorbed 
by Cotton and Jute respect ; and on & Practical Method for Batis- 
factory Foumraiion on a large a^ James Turner and D, IL. 
Sen, Pp. v14-060-160. 3 rupeeas; 5 (Calcutta: Gorerument of 
India Central Publication Branch,) 
ltural Research Institute, Pum Bullen Ko, 173: Ooourrsnse 
of Tmehomonad tes ın the Blood Stream of Fowla, By Hogh 
Cooper and Amar Nath Gulati, Pp. 9+1 plate. (Oalentta: Govern- 
mont of India Oentral Publieatzon Branch.) 3 annas; 4i. 

Journal of the Indian Institute of Boience Vol 11A, Part 1: L 
Bradies on Invertase, Part 1: fion and Punfleatton of the 

e, by B. N. Sestn and Rol V. Norma; n. Note on a Bimple 
Method for Oonsentrahng Enzyme Solutaons, by B. M Sastri Pp. 15 
VoL 11A, Part 3: The Bleaching of Lac. By M. Ven 17- 
22 Vol 114, Part 3: Contributions to the Study of Spike-Disenss of 
Salal (Santalum abam, Iann); Part 1, Diastatic Aur of the 
leave. By M. Broanivnsayg and B. N. Sestri 323-29 ol 11A, 
Part 4: or the Determinataon B 
By B N. Sastri and if Siri A Pp. 81-30. (Ban 

Au Ministry: Meteorological Interna Meteorologios| 
Organization: Commission for the Eaploretion of the Upper Air. 
Report of the Meeting in Lelprig, Auguat tember 8, 195 
300) Published by the Au ty ot the Meteorol Oommittee, 
Pp 4107 (London: H XM. Stationery Office.) 34. net. 

Tranaastwns of the Roye! Sige) of Hdinburgh. VoL 55, Part 8, 
No 98: Schist Geology; Braemar, Gien Clunis and Glen Shoe. ate B. 
Bailey” Pp TITT] piate. Edinbergh: Robert Grant Son; 
London: Willi&ms and Norga > 3 tel. 

Bishop's Stortford College. rt of the Proceedings of the Natural 
History Bocw&y, 1927. Pp. 20. (Bishop's Stortford.) 
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13 plates. (Duufermline: e United K 

The Beotush Fi Jo : being the Transactions of the Royal 
Beottish Arborionl Bomsty. Vol 42, Part 1, March, u+. 
(Edinba Ta, Od, 

dent olde Chemical : containing Pa) communrented to 
the Socety. Apni Pp icr-4749-1060--vnL on: Gurney and 
Jackson.) 


Research Amsociation of Briüsh Pamt, Colour and Varush Manu- 
facturers. Review of Current Literature rela to the Paint, Coloar 
and Varnish Industries No. 1, Jan.-Feb. Pp. 81. (Teddington: Paint 
qu tment of 


Es perrmental Researebes and shad by the De 
Glass Technology, The eeu Ganda eo 10, 1997. 114-180. 


(Sheffield) 
Prooeodi of the Cambridge Philosophical Sone Voi. 24, Part 2, 
Aprl. Pp. 171-356. (Cambridge: At the Univer ) grs Gd nat. 
Journal of the Marne Biological Assocation of the United Kingdom. 
Mew Beris, VoL 18, Xo. 2, Apni. Pp. 865-781. (Plymouth.) 12s 6d. 
net 
Colon 
Annnal 


. Quarter! 
Vols 27-51, 1001 to 1925, Pp. TI 
2s 04 


Indian Journa! of Physios, Vol *, Part 8, and Proceedings of the Indan 
Association for the Cullvation of Soienos, VoL 11, Pat 3. Conducted by 
Prof. C. V. Baman. *$7-$90--plaiem 6-12 (Cmlcntta.) % rupees; 4* 

General Guide to the Durban Museum, By H. C. Chubb. Third edition. 
Pp Tí (Durban) 6d. 

The Mining Instituts of Beotland. Jubilee, January 1928. Pp. 16. 

wW. 


G 3 
: Un of South amos Re of the South African Museum for the 
Year ended Slat December 1047. Pp. u-+13. (Cape Town.) 

Board of Edueation. Sylisbos of the Bciencs olarships Examination, 
19:9. Pp.13. (London: H M Stationery Offioe ) Bd. net. 

Stonyhurst Colleges Obwerratoty. Results of hyso«] and Solar 
Observations, 1027; with arr oid and Notes of the Director, Rev. E. D. 
O'Connor. Pp. xxil4-48, (Blackburn. 


Coanty Oouncil of the West Riding of Vorst e: Eduostion Committ es. 
Summer Yaoation Course for Teachers, Bingley Traming Golo Stans 
1st to August 15th, 1925 M Bammer Vacation Courses in Physical 
Tang Eres to be held at the Gigmmar School, Ikley, Both 
July-lith Angust 1928. PP 8, mene) 

Annual Re of the Counoil of the Yorkshire Philosophical Bociet: 
fo: the Year 1977, presented to the Annual Meeting, February 18th, I 
Pp 41412. (Yock.) 

Boclety of Chemos! Industry: Ohemiosl Enginoerng Group Pro- 
coedings, Vol. 8, 1028. Pp. riu+ity. (London) 10s 6d. : 
The Journal of tha Geological Somety. Vol. 84, Part 1, Ko. 
883, April Pp xivui+178-+12 plates (London: Longmans, 

Green and Ca, Ltd.) Ts. 64. 


Foariax, 


Screntiflc Papers of the Institute of Phymoal and Chemiosl Research. 
No. 131: tel Studas on Form and Structure of Spuks, Part 1, 
By Torahiko T and Ukiturd Nokeya. Pp. 19--5 plates. 85 ‘sen, 
Noa, 182-134 : Mehantsmo de Bamgo de Oelulorestaig) de Alto) Fatacidoj, 
de [dro Bakurasda; Beapijo de Oelulozsoetato per de Iro 
de uloxacstato dum la Hidraugado, de Ittro 


aml Structure of Sparks, Part 
plates 


n, 

66. $0 sen, 
Hoelion Bands. By Toshio Takamine and Taro Sigs. Pp, 83-91-+ plate 
a. een, No. 187: The Effect of Hydtroehlone Ack on «he Oudation 


of Btannous Chionds by Arr, E Susumu Miyamoto, Pp. 03-102, 20 


«en. No, 138. Experimental B es on Form and Structure of Sparks, 
pertiu By Torahkio Terada and Ukitiró Nakaya. Pp, 103-129 - platea. 
10-14. 40 sen, okyo.) 

Nebraska ogieal Burvey. Bulletin 2, Second Series: The Fusi- 


]vaniasn tem in Nebraske. By Cari O. Dunbar 


of Agnoalture, Hokkaido Impe] Univeruty 
DL 10, Part 8. Protesss end Amylase of dry uta 
Oahima den 


. 1405 


linidae of the Pen 


-Gerba 
Expeiipental-Untersuchungen ans dem Institute fur Gerberri-Wissen- 
*ehaft, von Prof, Dr. Georg Gresser. Pp. 208-282. (Tokyo® Maruzen 
Co, Lil. 

f > of the Aeronautical Research Institute, Tukyé Imperial 
Researches on Cellulose Acetate and ity Solution. 

1 Oompos 
Katsumoto Ateul: and R; 


Researches on Cellulose tate and 1ta Bolutone 1. Btebilhity of 
Oelluloss Acetate. By Katsumoto Atsuk: Pp 71-8, 033 yen. No. 
H. Researches on cei; nL Btabilirer for 


lose Acetate and its Bolntion. 
Cellulose Acetate, By Yoshio Taneka and Katsumoto Atsuk Pp #1- 
101. O83 yen. No. 85: Researches on Cellulose Acstste and it» 
Solution. fy. On the Acetylation of Cellulose, By Katsnmoto Atsuki 
and Ryo BÜinoda. Pp. 104113 0.29 yen. No. 88: Researches on 
Oelluloss Acsiate and its Bolution v. Relation of Temperature and 
Time of Ripening to the Visoomity of Cellulose Acetate By Kateumoto 
Atsuk! and Ryo Shinoda. Pp, 115-125. 012 yen. (Tdk}6: Hrweikai 
Publushing House.) 

Bulletin of the Earthquake Research Tnstute, Tokyo Bnpeuici 
Unnersty Vol 4. Pp. 284465 plates. (Tokyo) 
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The Busnes Re of the Tohoku a wo University, Benda:, Jepen. 
tology}, Vol. 11, No 2: The Trass Fauna of a, 
s y tau Yabe and Sebaré Shimium. Pp. 101-186+ 
(Tékyd and Sendai: Maruzen Oo , Ltd ) 
Bulletin of the American Museum of Naturel History. Vol 
Art 6: eg di ern Repot of the Crocker Land ition, 1918-19 
Donald ooMillan Pp. 379-485 (Now York ) 
niversity of Omlforni& Publications in Ameriwn mopecciogy and 
Ethnology. Vol. 28, No 7: Notes on the Akwa'siz Indmns of Lower 
Calfornu By B. W. Giffidand R H Lowe, 880-352 keley, 
"Oahf. : Unirerstty of California Press: London: bridge vent 
Press) *50enta. ji 
Mitteilungen der Naturforsehenden Gesellschaft Bern aus dem Jahre 
1927. n 0. (Bern, Peul Haupt.) 
Medd de Lunds Asbhonomaka Obserratormm. Ber 1, Nr. 
114° On the Infiusenos of the Accidente! Errors in the Proper Motions 
on the Velocity Distribuuon. By L. Hufnagel. Pp. 81 (Lund) 
The Rockefeller Instatntse for Medical Research. Organisation and 
aera’ Pp 25-+2 plates. (New York Orty.) 
ité international des Poids et Mesures,  Prooés-verbaux des 
sano. Denxieme séns, Tome 1f, Session de 2937. Pp. vi+12L 
{Pars' Getithier-Villars et Cie ) 
Bullstans et mémoires de Ia Société d’Anthiopologie de Pans, — Bérie T, 
Tome 8, 1027, Fascicals 1-2-8, Pp amu-+ 188. (Pans 
Minustare de l'Instruction publique et des Beaux-Arts, Enquêtes et 
documenta relatifs à l'ense;gnement supérieur. 122. Happorta sur les 
Obeervatoires satronomiq uss de Provines et les Observaboires et Instituta 
as Seat da Globe, Année 1920. Pp. 906. (Pars Impnmenre 
Nati e. 


56, 
iT. 


OATALOQUDS 
Piotorial Perfection in Photography Pp 86 (London. Burroughs 


Welloome and Oo.) 

The Pboto-eleotiical Reoordmg Photometer Second edition. (Mese 
4909/1L) Pp T. (London and Jena; Oar] Zeiss ) 

Artafosl Sanhght Ap = M cm No. (4) Pp. 48. Muller 
Hot Oathode Tubes, (Bulletin No. 94) Pp.18 (London Watson and 
Sons (Bleotro- Medical), Led.) 

Ceatrlogus of Beoondary Higher Text-Books, Pp iv+228. (London. 
@, Bell and Sons, Ltd ) 

Nickel Cast Iron, 


Advan, A ee "n Tontniolojy Qi La ron 
{Borim por No, 8 Pp. 8 ondon ; e Boreau o orma 
on Nickel, Ltd.) p 





Diary of Societies. 


SATURDAY, Mar 19. 


E M a (Boo tah. BR TA poari of ing 

lery Managers t ranch) a 
Hlectricl Engineers (West of Boo Branch)) (at Royal Techn 
Collages, G w) a6 $,.—W Mauno: Electno Mine Lampe and 
Better Mine fang —Discusmon on pe by J. A, B Horley on 
Design and Maintenance of FlameProof Hnolosures, with Spemal 
Referenoe to Coal Face Machinery. 

PRYMOLOGiOAL Boocirrr A t of Phymology, 
Cambridge), at &—L. J. H 
Active Muscle —U, v Buler amd G 
Byrapathol, Tyramine, Hphetonine, Exchange 
and Circulation in Man.—G Stetla: The Concentration of Inorganic 
Phosphate m Laving Muscle.—H. «rro. The Mffect of Histamine 
upon the Seno Tomiie Fibres of Vagus.—G P. Orowden and 

. G. Pearson: The Hffect of Cold on the Adrenaline Contant of the 

Sapra-renal Glands. (Prel 


Univermty, 
Toulataon in 


daring Hrereise in Man in Normal and Hare Atmospheres —Dr. 
Wf, Oramer. and the Adrenal Gland — 
E E 


Orrenletion.—H. Florey and A N. 4 


Ux a us Variations of the Heart Haie. — 
G W, F. Underhill: Some Factors affecting 
the Response of Rabbits towards Insulin.—Dr A B. Parkes The 
s Luteum in the Mamtenance of ay.— 

J A. Gagnpbell: Oerbon Dioride and Tenmons m the Bladder. 
y The Mffect of Carbon Dioxide on tbe Heart —G. P. 
M. G, Pearson: The Hffect of Morpa on the Adrenaline 
Oontent of the Supra-renal Glands — Demonsatrawons .— Helieotd 
Structurs of Muscle, O W. Teigs.—Oo-ordination of Movements in 
Animals with Amputated Limbs, A. Bethe, —The Production of High 
Blood-Presmure in EL D. Rolleston and W. 4 Dixon.—The Action 
af Chloroform on the tral Nervous System, W. H Dixon.—Oestrus 
Sen Te re m the Ferret, J. Hammond and Dr. F H A 
Marshall — e Bifect of Changes of the Heart Beat on the Coronary 
Circulation, Dr. G. V. Anrep and H. Hausler.—A Modified Oaennula 
for Ooronary Perfumon, R Roveler.—A Method for Measuiing the 
Oxygen Consumption of the Tortoise Heart, W. Pascual — An 
Approximate Method of Determining the Total Lung Ventilation of 
Small ea re H. Te lor. — Precoc;ous Puberty induced by (a) 
An Pituitary Brtrect, Dr. A B Parkes end nE 

e Vascular Reaction m Response to Fear of the Denerv- 


ated Oolonic Mucosa in the Dog, H Eory and A. N. Drury.— 
Improvements in the Thermal Method for following the Velocity of 
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Rapid Processes, Dr. F. J, W Roughton.—A Method of Messaring the 
Orr n Dissociation Quive of Hemoglobin appt both to Dilute 
Tonoentrated Solutions, W, H. Forbes and Dr. F J. W. ton 
—(a) A New High Speed Blectrical Recording System ; (6) The pe 
of the Action Potential Wave Arcam PROT Ug i Single Bensory Impas, 
arges in Bingle erro 


DL 
—HBeonrds of the Korotkow So . O, Biarowell, G. L. Brown, and 


R. Hihs —The Hffect of Frequent Bleedings on the Spleen of the 
Rabbit, T O. Shen. Sig E 


MONDAY, May 21. 


Rovar IwwrrrUTE oy Berri AROARITXOTS, at 8.—H. P. Adams : Bngluh 
Hoayatal Planning 

RoraL Sooixrr oy Mepiciax (Odontology Section) (Annual General 
Meeting) (at Royal College of Burgeons), at 8.-—fr Oolyer: Tha 
Pathology of the Teeth ot Hlephanta. 

RovraAL GueocrarsicaL Boonrr (at Molian Hall) at 880—Dr. J. O 
Bhattack : A oe n Mbani and the Hastern Congo. 

MapioaL BocirrY or mw, af 90 —Sir Archibald Garrod: Lessons on 
Rare Maladies. 


TUESDAY, May t 


IuLCad1WATING HwcINEERDXO Bocrxrr (Annual Meeting) (at Home Ofhoe 
Museum, Horseferry Road, Weatminster at 6. —D. R. Wilson: 
Preaxientual Address. 

RoyaL Proroararsaio Bocurry oy Grrar BATTAIN, ab 7.—J A, Chubb. 


The Unireraty of Chicago pho Expedition, Luxor, Beypt 
y Paca dd jeu Mayptan Boenet 


The Photo-Drawing Process 
and Hieroglyphs. 

ROYAL AwWrHRoroLogioaL Leerirura, at 880 —Prof. J L. Myre: 
Ancient Greek Phystoal 

Theerrroriow or Muro AXD MErALLUROT (B Meeting 1n Cornwall) 
continued on May 28 and ?4)-—Annual Meeting, to be followed by a 
mcumson on The Dlummating Hnginsering Movement at Home and 
Abroad.’ 

WEDNESDAY, Mar 18, 


Rorar Boorkrr or Mxpionz (Oomparstve AMedimne Section) (Annual 
General Meeting) at 6 —Dr. J. P. MoGowan, A e Anemia, 

GroLoaraaL Boorwrr or Lompow, at 530.— P. G. H. Bœwell. 
The Geological Features of the New Mersey Tunnel (Lecture). 

FoLx-Loxx Boorrr (at Univermty College), at 8.— Muss Bona R. 
Burstein: The Harrowing of Holl. j 

Bersa ParagoLogicAL Boorary (Mediol Bectaon) (at Royal Anthropo- 
logical [nstitute), at 8.90. — Prof. B. Malnowsin: The Malanesmn 
AMedicine-Man and his Patient 


THURSDAY, Hay H. 


Imevrrotion or Musictra, asp Oocxrr Ewoummss (Bast Midland 
District Meeting) (at Council Ofhogs, Hinckley), ab 11.15 am, 


FRIDAY, May % 


Prvatoa, Boonrrv (at Impenal Collage of Bcienoe), at b. 

IxwriruTE or OmuosTry AND Soomrr or cat Lwoowrar (East 
of Beotland and Glasgow and West of Bootland Sections) Caan Meeting 
ab Bt. Andrews), at 6 &0.— Principal Sur James O. Irvine (Address 

BoYAL Lesrrrotiow or GRIT BRiTADN, at 0--A. C. Hgerton. Engine 
Knock and Related Problems. 


SATURDAY, Mar 20. 


NoxrE or Huciasp Ixerrrora or Monee aap MIOHANIOAL HWOINEARA 
at Neville Hall, Newoastle-upon-Tyne), at 8.—R. White: The Use of 
bon Monoxide Masks in Hines. 


PUBLIC LECTURES. 


MONDAY, May 31. 


Umivexsrry CoLLEOE, at §.80.—Prof. Ross G. Harnson: Modern Trends 
in the Study of Animal Development, 


THURSDAY, May H. 


Unrvesatry COLLEGE, a; 2.20 —Bir Flinders Petre: Heoent Diuscorertes 
(also on May 25, at 5.50, and May 2, at 8). 

ImsrrrUTR OF PATHOLOGY AND Resmaeon, St. Many's HOSPITAL, at 5.— 
Prof R H A Plmmer. Some Recent Researches on Vitamina. 

Ixrxniít OoLLzoE—RovAL Bonoor oy Murs, atd 15.—Dr H, M. Kindle: 
Ty pes of Bedimentation on the Atlantao Coast of N. America. 
ing Leotures on May 2 and 31 ) 


CONGRESSES. 


Mar 19 10 2. 


Goxoxrss or ar gom or THE Umo or R.B,H. (at Kiew). —Babjects of 
Discuamon:—The Consequences of the Changes of Hiementa of Oells 
under the Influence of Radmtion, Clesmstcatoon and Radiodiagnosis of 
Tuseases of Jonta,  Functzonal and Anatomiow] of tbe Gastro- 
mtestina] Cana) afte: Operative Intervention. -my-therapy of 
Diseasas of the Circa System Temporary Aterisaton witb 
X-rays, Radiodiagnosis of Intestinal Diseases. r 


Bar 25 To 27. 
Farxcu Socrrrtes oF OTO-XEURO-OPHTHALMOLOOY (af Marseilles) 
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Broadcasting as an Aid to Scientific Study. 


HE modern world," wrote the author of 
“Arnold of Rugby" in a more recent 

work, “with ita democratic temper which holds in 
small esteem the traditions of a learned caste, 
realises that the society of & university may 
embrace man within the State who 
SATURDAY, MAY 26, 1928. a 5d kega bee ul ck " 
of knowledge, even though they are not concerned 

-| to complete the courses prescribed for degrees. 
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and in the daily prees has not always been in the 
right hands. There have been notable exceptions, 
of course, but many articles appear in print which 
do little more than appeal to a sanse of the mar- 
vellous. Scientific exhibits also are often regarded 
as like unto conjuring tricks; and their meaning 
is not understood. There is a demand for sensa- 
tionalism and ‘latest theories’ from an over- 
credulous: public, ready to believe all conclusions 
without having any idea of the sort of evidence 
behind them—the experimental work, eto.—and 
often Without any knowledge of the soientifio 
method. We are living in & new age of faith. As 
a result the conscientious scientifio worker is apt 
to shrink from popular exposition, and too often 
others have rushed in where he feared to tread. 
From time to time there emerge from amongst 
workers in science, men who combine scientific 
ability with a gift for the interpretation of experi- 
mental work and ita dependent theories, in lucid 
and non-technical language. Such men are all too 
rare. <A great task confronts them, and no oppor- 
tunity for the dissemination of their influence 
should be lost. It is of growing importance that 
there should be & widespread and intelligent under- 
standing of the work of science. Research work 
ig, of course, often carried out by individuals 
working at the universities, or in their own labora- 
tories, quite independently of public support. The 
situation is, however, now changing. The extreme 
specialisation which is becoming the rule necessi- 
tates team work and a multiplication of the actual 
number of workers. Much work will be needed 
‘to consolidate the new ground which has been 
broken so rapidly of late years, and there are 
signs that an expansion of the research world is 
actually etaking place. The growth of organised 
State-aided research work and. the foundation of 
research laboratories by large industrial firms will, 
before long, make it much to the advantage of 
science to have a sympathetic electorate. It is 
"important that the publio should’ have a sense 
of proportion of the utility of research work. 
Work must not be thought worthless because it 
has no obvious practical application; nor, on the 
other hand, must research work in pure science be 
expected to put atomic energy and the transmuta- 
tion of metals on an economic basis forthwith. 
A widespread knowledge of scientific principles 
would, in addition, be of great -value to the 
community. 
There is, then, an important field for broadest 
lectures of an introductory character which will 
awaken interest, give a grasp of the fundamental 
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principles involved, and provide sound guidance for 
further study of & serious nature. 

A considerable number of science talks have 
already been broadcast, but these have so far been 
of an experimental nature and were intended to 
investigate the demand for such talks. In the 
early days of broadcasting, single talks on a 
variety of scientific subjecta were given, but more 
recently connected series of six ora dozen talks 
of a more advanced and serious nature have been» 
the rule. (The names of Sir Oliver Lodge, Prof. 
H. H. Swinnerton, Prof. W. Cramp, Prof. A. V. Hill, 
and Prof. C. H. Desch are to be seen in the B. B.C. 
list of lecturers for the past year.) The number of in- 
terested listeners is encouraging and seems to justify 
the development of regular short courses, in spite 
of the growing competition for programme space. 

In a report on Natural Science in Adult Educa- 
tion (Paper No. 8 of the Adult Education Com- 
mittee of the Board of Education) the comparative 
neglect of science in adult education is deplored. 
The explanation given for this neglect is that, in 
comparison with subjects such as history anóm 
economics, there is & shortage of suitable lecturers 
that provision for experimental work is always > 
matter of difficulty; and that in the minds œ 
those attending adult schools science course 
savour of technical instruction. When onoe half 
hearted classes have discovered that the science 
course is intimately related to daily life, and that im 
stimulates their powers of reflection and judgment 
the suoobes of the course is assured. The report 
cites the interest shown in broadcast science talkr 
as evidence of the great latent interest which i 
believed to exist. 
` Attention has recently been directed in ther 
pages to the teaching of science in schools. I: 
has been said, apparently with considerable 
justification, that the '' teaching of science’ in owe 
schools is parrot work, confined to special subjecta 
and failing to impart any notion of the scientifle 
method.” All the conditions obtaining in th: 
smaller secondary schools combine to produce thi 
state of affairs. The laboratory equipment i: 
inadequate, and there are insufficient supplies t 
make the construction of apparatus and glass 
blowing possible. Stereotyped and exacting syl 
labuses determine largely the goope and characte» 
*of school text-books and make insistent demand 
upon the time available for instruction. Yet + 
large number of pupils who will go on to soiene: 
courses at a university are trained under thea 
conditions. The state of affairs is due in part t 
the school certificate and university scholarshi 
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syllabuses, and in part to limited finance, which 
leads to inadequate staffing and equipment. 
Broadcasting, perhaps, can be of assistance here. 
Some thousands of elementary schools are finding 
that their staff can virtually be increased by means 
of the broadcasta to schools that are given daily 











from the B.B.C. stations, and this year, as an 
experiment, the B.B.C., in consultation with 
teachers, has started to give weekly talks for 


authoritative exponente among the 
, and in science an attempt is being 
ive short courses of an introductory 
n subjects which are not normally in 
curriculum. The virtual neglect of all 
er than physics and chemistry in boys’ 
botany in girls’, is much to be de- 
plored. It is not suggested that & number of 
branches jof science should or oould be taught in 
detail, but it should not be possible for pupils to 
leave school with no more familiarity with science 
than accrues from the mechanical’ performance of 
the usual experiments in physics and chemistry. 

There is no doubt that the distribution of uni- 
versity entrants among the various branches of 
sciences suffers an artificial bias to physics and 
chemistry. Undergraduates faced with a choice of 
subjeotalare ahary of embarking on an unfamiliar 
science, and frequently do so only to make up the re- 
quisite quota enforced by the university regulations. 
With the view of filling the gap in school science 
teaching, talks on geology and anthropology have 
been broadcast during the past term, and various 
other courses, including biology, are projected for 
the future. An attempt is made to link up the 
various courses and show how each branch of 
science’ depends on its related branches. The 
talks are given at 4.15 pm. after the normal school 
hours, [and it is found that groupe of pupils stay 
behind voluntarily to listen. 

The|deeire for intellectual adventure is ohar- 
acterigtic of the adolescent, and broadcasting can 
give the right amount of guidance for private study 
without destroying the sense of independence which 
is such a rich source of energy. Both in adult 
and in adolescent education, broadcasting has a 
useful sphere of activity, but the extent to which 
it can be effective depends upon the co-operation 
and support given by other educational bodies. 
We ourselves have no doubt as to its potentialities 
as & means of creating interest in science among the 
general public and affording & valuable educational 
aid to the work of the school. 
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The Societies of Ants. 

The Social World of the Anis compared with that 
of Man. By Dr. Auguste Forel. Translated 
by C. K. Ogden. Vol. 1. Pp. xlv+551+10 
plates. Vol 2. Pp. xx +445 +16 plates. 
(London and New York: G. P. Putnam’s Sons, 
Ltd., 1928.) 63s. net. 


AU. FOREL is one of the grand old men 
of science, a survivor from the heroic hey- 
day of Darwinism, and a weloome reminder, m 
this epoch of specialisation, that a man can excel 
in several branches of learning. To the general 
biologist he is known (not to mention his con- 
tributions to comparative physiology, such as his 
* Senses of Insecta") as one of the greatest 
authorities on ants, both their gystematios and their 
behaviour; he was one of the notable pioneers of 
neurology and brain anatomy (I recollect, when 
I visited him in his home above the Rhone Valley, 
his showing me some brain sections: '' You see 
those," he said, “ those were the first microscopic 
sections of the human brain to be made. I made 
them, in the 'seventies."); to the medical pro- 
fession he is a very distinguished psychiatrist ; 
to the sociologist, the author of that arresting book, 
“ La Question sexuelle.” 

The lover of natural history will rejoice to learn 
that all these activities had their root in Forel’s 
passion for observing ants. At the age of ten he 
made an interesting original discovery—that 
certain small ants lived as thieves in the neste 
of other larger species ; and when only seven he 
had, without knowing of Huber’s olassio work, 
gone far towards an independent digcovery of the 
famous slave-making habite of Formica rufa and 
sanguinea. Then came the,happy accident. His 
grandmother gave him a book. It was Huber's 
publication of 1810, “ Recherches sur les moeurs 
des fourmis indigènes " ; Huber himself had been 
an old flame of hers, and had presented it to her! 
However, as She said, she had never been able t$ 
get through the book: “It was not her style ” ; 
but the eleven-year-old Auguste devoured it, and 
it became his Bible. . 

Out of Forel's passion to know the habits of 
ants there came the desire to know more of their 
structure and physiology ; this led him to take up 
the study of biology ; from this in turn he was led 
to medioine, and thenoe (with his love for studying 
behaviopgr) to psychiatry. 

The English-speaking world will be grateful to 
Mr. Ogden for translating Forel's summary of his 
main life-work, and to the publishers fdr the 
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admirable way in which it is turned out. For it 
is indeed a classic. W. M. Wheeler's “ Anta” is 
the only book with which it can be compared, and 
that is perhaps, for all ita fascination, a shade 
stiff for the non-biologist. This is not to say that 
the layman will by any means always find Forel’s 
pages easy going ; but the personal touch and the 
enthusiasm with which the book is written will 
carry him over many hard passage. 

- The whole ant-world is here: and a strange 
world it is. Here is a classification of the five 
thousand or so ant species, with the fossil record 
and probable evolutionary history of the ant 
stock. Here is their geographical distribution, 
their anatomy, the physiology of their senses. 
But more than two-thirds of the two volumes is 
taken up, aa is fitting, in describing and disoussing 
their ways of life—their nest-building, their 
nuptials and the founding of new colonies, their 
daily routine, labour and sleep, toilet and games, 
feeding and language. Then come their diverse 
specialisations, how some tend cattle, others store 
grain, others make of themselves living honey-pots, 
others use child-labour in building their nesta ; 
how some are thieves, and others parasites, some 
predatory nomads, and others base their oom- 
munities on slavery. Then there is an admirable 
résumé (Wheeler has put it vividly before us 
already in his “Social Life Among the Insecta," 
but it is good to have another survey at a 
somewhat different angle) of the food-economica 
of the ant-community and of the extraordinary 
guests and parasites of anta, which include several 
thousand species of animals not found elsewhere 
than in ante’ nesta, some of them with habits 
unparalleled in strangeness in the whole of the 
rest of the animal kingdom, save perhaps in man 
alone. The perversion of instinct occasioned in 
the ante by the secretions of some of these guesta, 
sometimes leading to the neglect of the anta’ own 
brood, has its only parallel in the abpse of aloohol 
nd other drugs by human beings. 

Nor finally must we omit to mention the valuable 
appendix by Prof. Bugnion on “‘ The War between 
the Ants and the Termites ’’—a most interesting 
study of the competition between the two different 
types of terrestrial social insects. There will be 
no biologist who will not gain new facta, new ideas, 
and new pomts of view from this storehouse of 
first-hand knowledge on the most successful type 
of invertebrate organism ; it has obvious interests 
for the sociologist, for the psychologist, and the 
student of the origin of language; and it will well 
repay’ the general reader. 
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It would be both impossible and impertinent to 
attempt any detailed criticism of the book in such 
a review as this, and I propose to confine myself 
to some general reflections, inspired by the author’s 
epilogue and the translator’s foreword. 

Mr. Ogden begins his preface with the wofds, 
“There are scientista who hold that -in due course 
Man will yield to the Ant the mastery of a planet 
grown less hospitable to the relatively idle and 
unorganised.” The author near the close of his 
work writes, on the reeemblanoes and differences 
between anta and man, ' Among anta we find 
weavers, butchers, cattle-rearers, masons, road- 
makers, harvesters, bakers, mushroom-farmers, ex- 
cellent nurses of various kinds, gardeners, warriors, 
pacificists, slave-makers, thieves, brigands, and 
parasites; but we find no professors, orators, 
governors, bureaucrats, or generals, nor even 
corporals, nor do we find capitaliste, speculators, 
or even swindlers. Think carefully about that, 
dear reader, and it will give you the key to the 
mystery.” 

The key to the mystery is of course, as Forel 
points out a few pages later, that, in spite of their 
antennal language, ante have no tradition in the 
broad biological sense, no trangmiseion of experience 
from generation to generation, no real education ; 
and--this because their whole behaviour and 
existence is'on a different plane from ours, being 
based primarily on instinct, while ours owes its 
distinctive qualities and ite biological success’ to 
the capacity for conceptual thought or reason, and 
to the power of rapid learning. Once this is 
grasped—and, in spite of the lucubrations of non- 
scientific popularisers, of whom Maeterlinck on 
Termites is a recent flagrant example, there is no 
doubt of the reality of the difference and of ite 
fundamental biological significance—it is difficult 
for anyone, scientist or no, to believe that man 
will yield his supremacy to anta unless there were 
to be some very radical and peculiar changes in 

*the conditions of this planet. 

Consider the vital differences which this one 
original difference brings in ite train. Man, 
through tradition, is capable of rapid change in the 
organisation of his societies, rapid improvement 
in his control over Nature: ante are confined to 
the slow changes of random variation sifted by 
the wasteful hand of natural selection. Man can 
consciously envisage improvement in his conditions, 
and deliberately set about the control of his racial 
destiny ; anta can do nothing of the sort. Ants 
have probably been in existence since the Secondary 
period ; sinóe the Oligocene, perhaps fifty million 
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years ago, they have not progressed or even 
changed im any essentials: man did not become 
man until the Pliocene at earliest, and even since 
that time, first he and then his societies and 
traditions have been evolving at an ever-acoelerated 
rate, which shows no sign of slowing down. His 
species is thus still in ite youth, while ants have 
long reached evolutionary stability. Then there 
exist some five thousand quite distinct species of 
ante, biologically separate and mutually sterile : 
man exists in but one species, whose races are all 
fertile inter se. Man has the longest infancy and 
the longest period of dependence and education 
of any organism : anta, after their larval existence 
as ‘ growth-machines,’ followed by the radical re- 
modelling of their passive pupal period, emerge 
fully-formed, ready at once to undertake their 
moet elaborate actions, and never grow or moult 
again. A society of men is based primarily upon 
a common tradition, and is built round a scaffolding 
of authority and obedience: a society of ante is 
based primarily upon a differentiation of instinote, 
and lacks any central government or system of 
authority, the obedience of ants being obedience 
to their own instincts instead of to leaders. The 
patriotism of men is based upon ideas and tradition: 
the pátriotism of anta is based upon smell. 
Finally, and perhaps in a way most striking, 
the division- of labour in human society depends 
chiefly upon learning to use different tools and 
technical methods, and there is no structural 
differentiation into well-marked castes ; while that 
in ant communities depends upon differences pre- 


sent from the moment of emergence, differences not. 


only in the structure of the brain and consequently 
in the instincts, but also in the general structure of 
the body. The ant-soldier hatches predestined 
from its cocoon, with head and jaws already turned 
into weapons; the human infantryman, however, 
is not born with one hand in the form of a rifle 
and the other in that of & lance, but weapons 
have to be manufactured for him by society, and 
he has to learn their use. Again, the range of 
size in normal human adults, including pigmies, is 
from about 50 Ib. to 250 lb. But there are ants 
(e.g. Carebara) in which the members of one caste— 
the queens—are at least 2000 times as bulky as 
the worker individuals. 

The ante were already in their present position 
of dominant land invertebrate in the Oligocene. 
But they were powerlees to prevent the evolution 
of the higher mammalia and of man, or man’s 
subsequent rapidity of progress. There seems no 
reason whatever why they should, after so long 
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a stable period, re-acquire the capacity for rapid 
evolutionary change, or suddenly succeed where 
they have previously failed. 

Ibo oak phat ie the snt thy Gilde 46 
attain complete biological dominance, m spite of 
such large measure of success, the probable answer 
lies in their small size. This is inherent in the very 
nature of insectan organisation. The arthropods 
in general are limited to sizes far below those 
attained by cephalopods and vertdbrates, owing 
to the necessity of shedding and re-forming their 
skeleton in order to acoomplish each step ingrowth. 
The insects are limited to a much smaller maximum 
size, as Mr. J. B. 8. Haldane has pointed out, 
owing to their system of respiration. The transport 
of air direct to the tissues by tracheal air-tubes is 
extremely efficient for small organisms ; but it 
depends upon üiffusion, and diffusion will not be 
efficient in tubes of more than a certain length. No 
insect attains more than an ounce or so in weight ; 
and the more active ante are mostly far smaller. 
This small size limits the number of cella in the 
brain, and this in turn limita the development of 
mental faculties ; for it appears to be necessary 
to have many more cells to be capable of rapid 
learning than for even the most elaborate of 
instinctive reactions. Had anta been capable of 
attaining the size of dogs, or even of rats, the 
course of evolution might well have been very 
different. . . . 

It is to be regretted that Forel has not kept in 
touch a little more with recent work in heredity, 
sex, and kindred subjects, for some of his generalisa- 
tions and explanations are marred by being quite 
out-of-date: we may cite particularly his discus- 
sion of sex-mosaics among ante. In evolutionary 
theory, he attempts to combine naturak selection 
with Lamarokian views based on Semon’s '' Mneme.” 
But, a8 Bateson once put it, to explain heredity 
by memory is to attempt an explanation of: the 
less in terms of the more complex—as well, be it 
added, as ha*ing no foundation in experimenta? 
fact. He asserta with extraordinary dogmatism 
(vol. 1, p. 15) that those who claim that the castes 
of anta are determined (as he admits is.the case 
in bees) by feeding, are in error. ‘‘They are 
wrong: polymorphism in ants takes place in the 
egg." But no proof is given of this, and the 
evidence that does exist is certainly not against 
that natural hypothesis. Bugnion’s assertion, by 
the way, which Forel cites on the same page, that 
the nasutus soldier of Termites emerges fully. 
differentiated from the egg, has since been shown 
to be erroneous, and the Italian school is making 
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it quite possible that even Termite castes owe their 
origin to diet-differences. 

However, these are minor points. The book i is 
& great book, full of the meat of fact and the 
wine of thought, and fragrant with the personality 
of the author. We are happy that he has lived 


long enough to crown his eighty years of labour 
with this monument. J. B. Huxzav. 








The Almagest of Ptolemy. 

‘Composition mathématique de Claude Piolémée. 
Traduite pour la premiére fois du grec en français, 
sur les manusorita originaux de la Bibliothèque 
Impériale de Paris, par M. Halma, et suivie des 
notes de M. Delambre. (Réimpression facaimilé.) 
Tome premier. Pp. lxxvi + 476 +48. Tome 
deuxième. Pp. viii +448 +40. (Paris: J. 

Hermann, 1927.) 2 vols., 210 francs. 
HE publication of this facsimile of Halma’s 
handsome edition of the Syntaxis of Ptolemy 
shows enterprise on the part of the publishers and 
will no doubt be weloomed by mathematicians and 
astronomers interested in the history of their 
subjecta, as copies of the original book have long 
been scarce. Until the issue of Heiberg’s definitive 
text in 1898 and 1908, Halma’s was the only modern 
edition of the whole of the Greek text, and it has the 
merit of containing, in addition to a French trans- 
lation facing the text, a large quantity of notes by 
Delambre as well as an elaborate historical intro- 
duction. Halma also had only one predecessor, 
Simon Grynsus, the editor of the editio princeps, 
containing the full Greek text with tlie commentary 
of Theon of Alexandria, which was published at 
Basel in 1538, previously to which date scholars had 
to be confgnt with trapslations from the Arabic or 

epitomes of such versions. 

The Abbé Nicolas Halma (1755-1828) studied 
first at the College of Sedan, his native place, and 
afterwards at Paris. Besides Greek and Latin, he 


Warned Hebrew, German, English, arf Italian; he |, 


also studied mathematics, geography, theology, 
medicine, poetry, and even drawing. Principal of 
the Collage of Sedan from 1791 until its suppression, 
he moved to Paris and, after holding various other 
posts, became professor of mathematics and 
geography at the Prytenée in Paris, professor of 
geography at the École Militaire at Fontainebleau, 
librarian to the Empress, and her instructor in 
history and geographv. It was Delambre who, 
- knowing that Halma combined with his &ocomplish- 
mentes as a Greek scholar the necessary mathe- 
mationl ability, urged him to undertake a work 
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which would, he knew, be difficult but would be as 
honourable to him as it would be useful to science. 
After several years of hard work he produced the 
first volume in 1813. The times were not pro- 
pitious, and he had to pay the cost of ite production 
(about 30,000 francs) out of his own pocket. The 
second volume appeared in 1816 ; it wa dedicated 
to Louis XVIIL, with a preface in which that 
monarch was compared to Antoninus Pius, the 
patron of Ptolemy; the Ministry of the Interior 
subscribed for 225 copies and, with this encourage- 
ment, Halma decided to add to his edition certain 
minor Greek astronomical treatises as well as the 
commentary on Ptolemy by Theon. Of the latter 
commentary, however, only two Books actually 
appeared, in 1821 and 1822. 

The editio princeps of Girynsus had been based 
on à MS. of the sixteenth oentury (Paris. 2393), 
& copy, at second hand, of another written 
in the ninth century which is the first of those 
used by Heiberg as the basis of his text. Halma 
used Grynsus's text as his groundwork, but 
consulted, in addition, four of the MSS. which are 
the main foundation of Heiberg's text. Unfortun-. 
ately, Halma’s philological qualifications were not 
quite adequate to enable him to produce a really 
authoritative text; while Manitius, the editor of 
the German translation of Heiberg's text (Teubner, 
1912, 1013), says that in most of the difficult 
passages the French translation leaves us in the 
lurch. Nevertheless, with all its faults, Halma’s 
edition will always retain its great historical 
interest. T. L. H. 











Infection and Immunity in the Bee Mite. 
L’ Infection miorobienne ei. l'immunité chez la mite 
des abeilles, Galleria Mellonella. (Monographies 
de l'Institut Pasteur.) Par 8. Metalnikov. 
Pp. iv+139. (Paris: Masson et Cie., 1927.) 

18 franos. 

HIS monograph gives an account of researches 
carried out at the Pasteur Institute over a 
period of more than ten years on the microscopic 
infection and immunity in the mite of bees. This 
insect, which has been of interet to scientific 
workers since Aristotle, is peculiar in that it is the 
only known animal which derives ita nourishment 
from wax. The present work, in fact, shows that 
wax in some form is essential to ita life and de- 
velopment. Ordinarily, the night-flying moth de- 
posita ite eggs in the hives of bees, where they hatch 
and pass through the successive stages to the fully- 
developed winged form. In the larval stage it 
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feeds upon the wax of the bees, and although experi- 
ments have been carried on with the insect in all 
stages, it is upon the larval,one that the bulk of 
the present work has been done. 

The author begins with an account of the biology 
and physiology of the insect. He has successfully 
cultivated it under laboratory conditions and made 
& minute study of ita digestive apparatus and 
nutrition. It has, in fact, become in his hands a 
laboratory animal which lends itself to most types 
of experiments. Then the question of infection 
and immunity is dealt with. By injection of small 
and large doses into the body cavity, he has been 
able to determine whether and to what degree 
natural immunity exists. Immunity is hereditary, 
providing several generations have been immunised. 
A chapter on phagocytosis describes in detail the 
types of oells and the part played by each. The 
reaction is apparently specific for each organism, 
and is demonstrated by changes within the proto- 
plasm of the cells. For example, an injection of 
tubercle bacilli brings about in a few minutes the 
formation of granules, followed in several hours by 
the formation of a giant cell. The leprosy bacillus, 
on the other hand, is clumped within single cells, 
and the cholera vibrion leads to formation of 
vacuoles. 

The part played in immunity by the nervous 
system is striking. The third pair of thoracio 
ganglia is intimately concerned in that ita destruo- 
tion results in loss of ability to become immune. 
The remainder of the nervous system seems to have 
no such connexion and may be damaged without 
affecting immunity. A special chapter deals with 
tuberculosis. The fact that wax in some form is 
sesential to the life and development of the larve 
makes it peculiarly suitable for experiments with 
the tubercle bacillus. The larvæ, also, have a 
»omplete natural immunity to this organism. The 
lefenoe mechanism is shown to be similar to that 
x man and the higher animals, except that in the 
larvae the process is much more rapidly brought 
«bout, being & matter of hours only. This rapid 
‘esponse is thought to be due to a cellular lipase, 
orobably of the same order as that postulated by 
Metehnikoff and Koch. It is by an imcrease in 
his substance that favourable results in clinical 
vuberculosis are obtained, and, in the author's 
»pinion, proper treatment favours such an increase* 

In the final chapters the phenomenon of ana- 

vhylaxis and the factors in immunity are discussed. 

(n connexion with the former it is interesting to 

10te that anaphylactic shock cannot be induced by 

‘oreign proteins such as horse serum, but is brought 
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about by blood from the same larva or one of the 
same or related species. ^ The factor involved seems 
to be the altered state, apparently by oxidation, 
of the injected blood. In immunity the part 
played by the cell is stressed throughout as the 
factor of first importance, that of antibodies being 
secondary. 

The subject is well presented and contains much 
useful material on a subject of importance to 
biologista generally. Throughout the monograph 
references are quoted and discussed. 








The Basic Science. 


A Short History of Physics. By H. Buckley. 
Pp. xi+263. (London: Methuen and Co. , Ltd., 
1927.) 7s. 6d. net. 


HE degree to which specialisation hag been 
advanoed in every branch of science, coupled 
with the not unnatural desire on the part of uni- 
versity teachers to equip their studente with the 
necessary technical knowledge to encourage further 
advances in even more specialised fields, tends to 
discourage students of science from delving into 
the history of the earlier developments of their par- 
ticular subject matter, particularly if this knowledge 
has to be oulled from a large number of different 
works, not always easily accessible. For some time 
past attention has been given to remedying this 
defect. The University of London has founded 
a chair in the ‘history of science,’ and already 
several excellent volumes have been published 
giving a broad survey of the outstanding contri- 
butions of scientific investigators to the progress 
of scientific thought and the harnessing of natural 
foroes in the service of men. The Cambridge Uni- 
versity Press and other publiahing houses dave also 
printed series of volumes with the same object in 
view. 

This ‘‘ Short History of Physics ” by Mr. Buokley 
is most welcome. It is to be hoped that he will 
be encouraged to write a long one, for this is a most® 
stimulating production. Within the small compass 
of 250 pages the author ranges over the field of 
physics from the earliest recorded physicaP obser- 
vations to the latest developments of the theory 
of relativity, the quantum theory, and the latest 
experimental work on the structure of the atom. 
Most of his chapters are models of compression and 
clarity, no salient fact escaping his attention, while 
his selected quotations from the writings of the 
great ones of physics are the quintessence of appo- 
siteness. Possibly he over-emphasises the influence 
exerted by the Greek philosophers, oulminatihg in 
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Plato and Aristotle, and under-e&timates the effect 
of great historical events in stemming the advancing 
tide of learning : but his tribute to the debt which 
civilisation owes to the Arabs is welcome at a time 
when we are apt to regard their descendante as 
crude barbarians. ' 

The last chapters are the least satisfying from 
the point of view of historical study, though un- 
questionably of the greatest value to the advanced 
student of physics. Not that Mr. Buckley can be 
held responsible. Modern physical theory has not 
yet reathed that stage of perfect clarity which 
characterised the work of the investigators of the 
preceding two centuries. Their work oould: be 
explained in terms of fairly familiar concepts, 
whereas some modern theories make almost im- 
poesible demands upon the imagination of thoee 
without more than a fair amount of mathematical 
knowledge. Eddington and Jeans, it is true, are 

ing them plainer, but still not-plain enough for 
the average well-educated member of the com- 
munity to comprehend their full significance. It 
is interesting to speculate whether the intellectual 
gulf separating the great physioal scientists from 
the rest of their fellows i8 not greater now than at 
any previous period in the world’s history ; whether 
they have not usurped the place of the meta- 
physicians. A. G. C. 


Our Bookshelf. 


Milller-Powillets Lehrbuch der Physik. Elfte 
Auflage. Herausgegeben von A. Eucken, O. 
Lummer, E. Waetzmann. In fünf Bänden. 
Band 5: Physik der Erde und des Kosmos 
einschl. Relativiidistheorie). Zweite  HAlte: 
hysik des Kosmos (einschl. RelaWvitatstheorie). 
Hera ben von August Kopff. Pp. xii+ 
596 +4 Tafeln.” (Braunschweig: Friedr. 
Vieweg und Sohn A.-G., 1028.) 36 gold marks. 


Tae volume on the “ Ph des Kosmos,” which 
forms one number of Mtller-Pouillet’s * Lehrbuch 
des Physik," gives an interesting up-to-date 
“scoount of astrophysics, looked *at roa the 
ee B die css of e It is edited by Dr. Kopff 
ters by different 

spoolslists gunh ad Pref rinde. who writes on 
“The Sun.” The German pen is on the whole 
and readable, the descriptions of instruments 
methods ru dpi the work of & high standard 


of accurac pe inevitable in & work 
compoeed in nd of different authors, there 
is occasio: ing and a lack of balance 
between the p of the subject. s 


work of the English mathematicians is yery full 
discussed, especially the theories of Prof. t Bidington 
Pe are freely given in some aa bu but 


org might have been given with advan in 
sie chapters, for example, Chap. Hi eapecielly i 
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the summary of theories of stellar radiation at the 
end. Many familiar photographs are to be found 
illustrating the chapters on asters and nebuls, 
two chapters which seem rather long for the scale of 
the kook On the whole, the book deals rather 
more with stellar statistics than would seem to be 
n if written primarily for the physicist. 
The chapter on coamogony is interesting. Prof. 
~Kienle i is, on the whole, somewhat too content to 
e the views of others and does not often express 
isown views. Where he does do so definitely, the 
reviewer is not generally able to with him, 
but it must be i that Prof. Kienle is both 
fruitful and suena in em freah pointa 
of view. "The chapter on tivity is interesting 
both historically and as gi a reasonably short 
description of both the habe and the generalised 
theories and their applications to astronomy. 
Very few mistakes have noted, but the line a 
unknown origin of wave-length 5316-87 A. has loi 
been known. It may be natural that the 
reader and the German writer should feel different 
nbeds in the matter of references, but for at least 
one who wishes to go behind the text of the 
book, ita value would have been enhanced consider- 
ably by a fuller use of fonce ap work, 
xN. 


Religious Conversion: a Bio-Psychological Study. 
EE Sante De Sanctis. Tranalatod by 


WM a aeons D 
chology, d tiflo fic Meth ) 


osophy an 
Pp. d onion Kegan Paul and Co., 
Ltd.; New Sei Harcourt, Brace and Co., 
Ino., 1027.) 125. 6d. net. 


Tas treatise on religious conversion by the pro- 
fessor of payohology, in the University of Rome 
is of importance e author defines conversion 
a8 “an exceptional process representing an intel- 
lectual and moral eration of the m in 
whom it occurs"; but ite etiology is “far too 
complex to allow us to asoribe it to diseaso » ago, 
endocrine variations, or the like.” Of ita paychio 
antecedents the experience of suffering, whether 
of ilmees, domestic misfortune, moral perturbation, 
or some similar condition, seems the most common. 
With regard to the suddenness of onset of con- 
version, this is probably less definite than appears 
to the patient, since “an emotional shook suílioee 
to blot out mnemonic pictures nearest to the event 
itself.” Yet Prof. De Sanctis does not regard the 
roceas as dissociated from the will of the patient. 
Taste effects upon the consciousness cannot be 
produced '' unless it has been adapted by 
tion and unless it assumes a decisive attitude of 
action"; and Ruysbroeck’s saying is quoted 
“ You are gaints according to the measure of you» 
desire to be such.” 
* In short, Prof. De Sanctis does hot pay to Freud. 
ian theories all that tribute of uncritical respect 
which | has become customary. He uses the happy 
term ‘mutation’ to desoribe the and re 
sults of conversion; old elements of personality 
are so recombined as to give birth to entirely new 
quality of life. It will be seen that this involve 
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thé spontaneity of the psyche, which is to be re- 

garded as a form of activity sui generis “ 

whose dar and ord psychology should remain 
b 





entirely agn ook displays an inde- 

pendent Sami ma view and will be with much 

intereat. J.C. H. 

Regeneration und, niation. Von Prof. Dr. 
E. Korschelt. Band 1: Regeneration. 


xii +818. (Berlin: Gebrüder Borntraeger, 1927. ) 
60 gold marks. 


Pror. KorscuEit’s modest book of 1907 is now 
swollen almost beyond -recognition. The second 
edition of “ Regeneration und Transplantation ” 
is & massive volume of v on hundred 
dedicated to the four hundred ersary of ihe 
University of Marburg. That mid Vor oti of twenty 
Mesi Bhould involve the printing of some six 
undred additional pagee is no doubt evidence of 
cred it is also a very depressing fact, for it 
to limit the interest in a definite and funda- 
mental property of living animals to a select band of 
specialised individuals instead ‘of provi for the 
needs of a more numerous public. At the same 
time, an encyclo ia has its uses, and when it 
is written by Prof. Korschelt, it will long remain a 
source of accurate information and instruction. 

The ment of the book is and most 
of the illustrations are new and helpfal. Without 
doubt, the author has provided by far the most 
comprehensive text-book available, and it is 
regrettable that some seotions are i y in- 
adequate. The phenomena of sutotomy and 
regeneration in the Crustacea are deseori 88 
though they were in the same nebulous state as 
those of other groups. This is unfortunate, for the 
physiological mechanisms involved are now ade- 
Winky kasd and they should not have been 
omitted from s work of this nature. 

Prof. Korschelt’s second volume will deal with 
the more exciting resulta of transplantation, and 
it will be awaited with interest. At present we 
have-to thank the author for collecting into one 
volume the scattered resulta of many researches, 
and for presenting them in & not io forbidding 
form. 


The Journal of the Institute of Metals. Vol. 38. 
Edited by G. Shaw Scott. . xii - 818 +59 
lates. (London: Institute Metals, 1927.) 
ls. 6d. net. 


A FHATUSA of the new volume of this Journal, 
oon ha pers presented at the last autumn 
meeting tuto: is the attention given to the 
accurate Fuera ‘of equilibrium di 

which English metallurgists are now 

lead. Mr. Hume-Rothery has re-determin 
system magnesi ; this system has been 
inoluded in all text-books on account of ita miqte 
constitution, but it now proves to be incorrect, 
although the system still ahows several interesting 
peculiaritie? A revision by Mr. Raper of one 
of the most discussed portions of the copper-tin 
diagram again shows the easential accuracy of the 
original work of Heycock and Neville, modified as 
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it has been in minor details. Several papers deal 
with ternary systems. A memoir by Miss Gayler 
on some of the light aluminium alloys is of interest 
as containing the first determination of the super- 
solubility curve, as found by Miers in various non- 
metallic systems, for æ series of allo it has 
importance in connexion with the modified struo- 
tures of such alloys as those of aluminium and 
silicon. Age-hardening has been measured in 





alloys of eium as well as in those of 
aluminium, an xe elt on this subject is contri- 
buted from ilis Ber ental station, 


whilst the Royal Aircraft Establishment contributes 
two papers on the anodic protection of aluminium 
against corrodion. The standard of the contribu- 
tions ishigh. Dr. Aitchieon has given an in 

lecture on the use of non-ferrous metals in transport, 
and the volume contains the usual very thorough 
abstracta of the literature. 


Statistique mathématique. Par Prof. G. Darmois. 
(Encyclopédie scientifique: Bibliothèque de 
mathématiques appliquées.) . xxiv +363. 
(Paris: Gaston Doin et Cie, 1928.) 32 francs. 


Tms is a very readable account of the applications 
of the theory of probability to statistics. A know- 
ledge of the caloulus is assumed. Lider rura du 
treatment of probability except for specialista has 
suffered from an excess of amusing but useless 
developments, and as a reaction against this the 
subject has lately been neglected. Now that the 
asper is learnt at a much oca vica waa 
ormerly customary, it is possible thatan elemen 

course might be devised which would have ita sd 
bias ee oer cee ae ee 
volume. Apart from the question of educational 
value, a knowledge of the oe of probability 


might serve as a corrective the extraordinary 
views held by the man in the street about chance, 
and the ma 


ematician should not ignore a move- 
ment towards the re-introduction =g the subject, 
however unwilling he may be to add to his syllabus. 


A.R 
Botanic Gardens, Kew. Popular Official 
ide io the Botanic Gardens : Ery 

an Historic Notice and Descriptions of the 
Collections in the Botanic Gardens proper, the 
Glasshouses, Museums, and Arboretum. Second 
edition. 118. (Kew: Royal Botanjo 
Gardens, 1928.) 6d. net. . 
ae E ene d ide to the Royal Gardens 
&t Kew is well described in the title. material 


reg iru ee ee 
to-date and has been set m & new The 
guide contains an interesting account of the history 
and functions of the , and each section 18 
clearly described and ing species noted. 
With this ide in hand, the visitor, whether 
botanist or layman, needs no other directions for 
an intelligent and profitable tour of the famous 
gardens The key plan at the beginning of the 
k has been done in some considerable detail, 
and will be useful to those wishing to visit any 


particular spot or examine particular types of'plants. 
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Letters to the Editor. 


[The Editor does not hold himeelf responsible 
Opinions Samra D UNE orr eon Ne 
con he underiake to return, nor to correspond with 
the writers of, rejected manusoripis «niended for this 
or any other part of NATURH. No notios 15 taken 
of anonymous communications. ] 


X-ray Studies on the ‘ Nitrides’ of Iron. 


ExrznnrgwTS made by Fowler, Baur And Voermann, 
White and Rirsohbraun, and Tecbischewski . show 
that iron ‘nitrides’ with a maximum amount of 
about 11 per cent nitrogen are formed when am- 
monia is led over heated iron. The most favourable 
temperature for the reaction seams to be about 

C. Some of the authors are Of the opinion 
that definite chemical compounds, that is, nitrides, 
are formed, while others consider the products to be 


TRECE AE ae 
UNE a 1 MEE 
oa H |. i i a+) 
SD Abts d ary 
ed | | | y 
JSA o 
EI i | l yes 


Fie, L 
solid solutions of nitrogen in iron. Studying the iron— 
nitrogen system by means of X-rays, L have found 


the latter opinion to be the correct one. 

Pure iroa, obtained by reducing carefully prepared 
iron oxide with hydrogen, was treated with pure 
ammonia in & porcelain tube heated in an eleotrio 
furnace. The temperature was measured with a 
niokel—nichrome thermo-couple. The chemical ana- 
lyses of the products were done according to different 

thods. maximum amount of mitrogen was 

und in & preparation containing 11°3 per cent 
hitrogen. It may be pointed out that no trace of 
hydrogen could be shown. 

The X-ray analyses were carried out by the powder 
method ein three foousing cameras using the K- 
radiation of iron. 

The structure of the ‘nitrides’ was found to be 
dependent only on the nitrogen content and not on 
the oonditions (temperature, duration - of 
with ammonia, eto.) under which the ‘nitride’ was 


a es 
ho of the most deviated lines from 
preparations with different contenta of nitro 
compared in Fig. 1. Already at 0-2 per cent 
very faint lines be to a face-centred 

(= close-packed eu) P 
Sr ee lines of a-Fe have 
The linea of the a-Fe do not change théir penu 
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which shows that ite lattioo dimensions rémain 
oonstent. The lines of the new phase also remain 
fixed with increasing mtrogen content. The edge of 
| ths clanontary cube ia 3: tae ade rare AT 

r the parameter o -Fe , 
but as the existence of this few oo ae at high 
preasure certainly will LN the existenoe range of 
y-Fe, it seems justifiable to give this phase also the 
di lon y. 

The y phase is therefore to be considered sa a 
solid solution of nitrogen in y-Fe. The iron stoms 
are arranged in a cubical close-packed lattice, and 
the ni n atoms are located in the interstices 
between The distance between the centres of 
the iron atoms is a/V/2«2:079 A. Nothing in the 
photograms indicates regular distribution of the 
nitrogen atoms. 
oe 5-7 and 6:1 per € nitrogen, a linee 

onging to & hexago sat eget 

ed, showing ru 


existenoe of & two-phase range. Betwoen ru and 
8:0 per oent nitrogen, however, the linee i 
moving inwards, showing an increase in the lattice 
dimensions. The percentage at which the homo- 
geneous range is aa cn to lie between. 
PU AOA B per Dant ee LD of the, 
XE regal are here, a= 2-006 A. dnd c 4-802 A. (axial 
o o/a: 1:019). In this oase, when the atoms are 
not abeolutely spherical, one has to disti 
two values of cea between the centres of 
adjacent atoms. One is mam 2:895 A. and the other 


(the shorter of the two) is = LE. m 2° 679 A. The 
latter accurately coincides with the shortest distance 
between the atom centres in the y phase. 

As more nitrogen enters the « phase, the para- 
meters increase, c, however, relative Puvely leas than o. i 
that c/a decreaseg. 

In the photogram of the preparation with the 
maximum nitro percentage of 11:3, some of the 
deni are split, owing to Pio the fact that the preparation 

consists of two parta with different nitrogen content. 

As o is not very sensitive to changes in the nitrogen 

content, the lines will be the more split the greater 

the angle the reflecting net plane forms with the besal 

pee In this photogram riaheet in nitrogen 
the 


e 
ee a=2°782 A. and om 4419 A. 
(c/a 1:588). 

The e may evidently be considered to be a 
solid solution of nitro, in & hexagonal oloee- 
packed form of iron, w the nitrogen atoms are 
situated in the interstipes between the iron stoms. 
No photograms of this phase show any lines indicating 
a distribution of the nitrogen pn 

ere geem to exist several ost, id thig type . 
Lease, : 





of solid solutions in other systems; 
Senna molybdenum Papi te deecribed by 
a the eae ide described 

ir ae B olio, and 


the co 
hydride abad by Müller yaad Bradley. Tine 
ae close-packed form of chromium which 
cto and Ollard showed in some preparations of 
ytio chromium might also be an analogous 


Stu at trast to DC dieu. ob Che dan. 
tration limita of the homogeneous phases lie bert 
ae to stoichiometmc pro ons of iron 
ees Thus, the upper it of the y phase, 
as already mentioned, seems to lie between 
57 and 6 r cent nitrogen, might coincide with 
the formula ca hu with 5'9 per cent nitrogen. In 
the same manner, the lower lunit of the homo us 
« phage, which was to lie between 7°5 and 
8 per oent nitrogen, coincide with the formula 
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Fe,N with 7-72 per cent nitrogen. It is also worth 
mentioning, that all recent cana var of the iron— 
nitrogen put the upper limit of nitrogen 
conosntration attainable at atmospheric pressure to 
slightly above 11 oent nitrogen, which is close 
to the formula Fe,N with 11-14 per cent nitrogen. 
‘These coincidences mar of course be only accidental, 
but it is also posaible that they are related to certain 
concentrations of valency electrons. : i 

In reoent years the method of treating iron with 
ammonia has sometimes been used in industry to 
obtain hard surfaces (of. the ed quM. 
in the KRippache Monatshefie, 1923 and . 1924). 
With the p of showing tò what extent an iron 
surface will ‘nitrated,’ a thin iron sheet was 
heated in ammonia for four hours at 450° C. The 
thin grey fllm on the surface caused rather strong 
y lines and weak e lines to appear in the photo 

The fact that the iron ‘ nitrides’ are solid solutions 
of nitrogen in iron will also furnish a posmble 
explanation of the action of iron ss a catalyst in the 
Haber ammonia process. The catalysing substance 





is there p by reducing iron oxide with 
ammonia will therefore consist mainly of iron 
‘nitride.’ The nitrogen dissolved in the iron is 


robably monatomic, and as such must be 
of. ‘active’ nitrogen) to react easily with hydrogen, 
forming ammonia. . 
A more detailed report on this investigation will 
be publisbed later. 
e experiments are being continued with ‘ni- 
trides ’ of other metals. 


Institute of Metallo hy, 
Institute of Gen: and 
Inorganio Chemistry of the University, 
Stockholm, April 5. i 


GoNNAR Hiaa. 





The Colour of the Peacock's ‘Eye.’ 

I save for some time been- experimenting at 
intervals on this subject. Foro hae been muoh debate 
as to whether the animal colour in this and other 
difficult cases is due to pigments, or to a structure on 
a scale comparable with the wave-length of light, 
which gives colour by interference. It is not proposed 
here to embark on this contro ; but to mention 
some observed facta, reserving di ion for the 

resent. 

If the feather is exposed to strong ultra-violet 
radiataon from & quartz mercury lamp placed a few 
inches away, the colours begin to alter, for the 
xdoet becoming leas iant. The effect is 
noti le after an hour, and conspicuous after several 
hours. It is convenient to screen half the feather, 
thus reserving it as a standard of comparison. The 
various zones of colour are affected in different ways, e 
entirely new tinte being produced in certain cases. 
This shows the complexity of the phenomenon. I 
am not ready to give & full description at t. 
The effects are naturally different for the di t 
zones ag we go out from the centre of the ‘ eye,’ and 
d d also on the obliquity or otherwise of the 

eotion. : 

The conditions are simpler if we examine the 
feather through a monochromatic filter. Two striking 
cases may be mentioned. For the sake of description, 
I consider the feather as showing four chief zones, 

i ing minor and transitional zones of colour. 
The four are numbered from the innermost. 

ining the feather in sunlight at normal incid- 
ence a red filter, it is found that the second 
rone is e notably brighter, and the third notably 
darker than it was before exposure. If we use oblique 
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incidence and a blue filter, it is found that exposure 
has made the seoond zone much darker, and the 
fourth zone, including the ing outer portions 
of the feather, much brighter originally. This 
observation is most striking if we use a glass m 

vapour lamp as illuminant, because it is moh in blue 


ra 

To exposure (hundreds of. hours) to the 
quartz mercury lamp destroys the colour of all thè 
zones entirely, leaving only a black background, on 
which, however, the ition of the zones formerly 
seen in colour can be distingui . 

Experimenta of the same kind have been made on 
some other cases of brillant animal colours. It may 
be mentioned that the colour of the brilliant blue 
butterflies from Brasil, used in making “butterfly 
jewelry, is almost immediately affected, and after a 
ew hours entirely di On the other hand, 
the golden beetles, in which I was able to detect inter- 
ference (Proc. . Soc., A, vol. 108, p. 233; 
1928), are entirely ected -by very prolonged 
exposure, running to hundreds of hours. 


RAYLEIGH, 
Terling Place, 
Cheéhnaford, May 10. 








Hardness of Alloys. 


In a letter to Narorsg, published in the issue of 
May 7, 1927, I gave curves showing the hardness of 
some alloys of copper in terms of percentage of 
ihe alloy aa stel I here add similar ourves for 
alloys of lead with antimony, tin, and bismuth (Fig. 1). 





the hardness of alloys of lead with antimony, 
percentages are percentages of wluma, 


Vio. 1.—Carves 
ün, and bismuth. 

The hardness was measured, as in the farmer experi- 
ment, by preine with a known force a cone of the 
metal to tested against a hard flat surface and 
taking the area of the flat thus formed at the point of 
the cone. 

There are no special features in the hardness curves 
of the tin and bismuth alloys, but the antimony alloy 
shows &*nob marked maximum when between 
60 and 70 per cent of the volume is antimony. 

A. MALLOOK. 

9 Baring Crescent, ‘ 

Exeter. 
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The Quantum Postulate and Atomic Theory. 


Every physicist is greatly indebted both to Prof. 
Bohr for committing to paper, and to Natuns for 
printing, the admirable account of the new wave 
mechanics entitled '' The Quantum Postulate and the 
Recent Develo t of Atomic ," whioh 
appeared as & lement to the issue of April 14. 
‘It seta out in an extraordinarily luminous manner the 
essentials of the new ideas. 

Bohr speaks of a ‘complementarity,’ which is a 
duality of observed phenomenon and observing 
mechanism. He points out that in the delicate 
observations involved in the study of interactions 
between cn or between atoms and radiation, the 
two are*no le but become two aspects 
of one whole. I s rigen that Bohr's haeke 
mentarity is rather a trinity, of which the third mem- 


seen in the sequel that this leads to an ex- 
planation of the origin of the tum. The exten- 
sion is, indeed, clearly invol in Bohr’s statement : 


the demarcation between subjective and objective dis- 
appears, as he says in his conclusion, and the sub- 
jective involves at least the living factor, which is a 
part of consciousness. 

The three are one. Consider, for a moment, the 
observation of a spectrum band (not line) of the hydro- 
Bend ip cont seen by the eye. The energy of the 

ig contained within a small bat finite width: 
are accustomed to associate with it a definite 
Wave length. but such a narrow band, covering a 


range of wave-lengths, is more properly represented 
by & succession of wave- more properly. supr bound- 
aries, following one ano ith a certain enoy : 
we may speak of this as a series of ‘ bests.’ e eye 


must be attuned to the beats and will absorb their 
energy by resonance: the response of the resonant 
mechanism, whatever it. may be, requires time. The 
response is thus associated with a quantity of dimensions 

x time, and I suggest that there is a minimum 
of this ‘action,’ a minimum visibile, a minimum sensi- 
bile, to which the eye, with the mind beliind it, will 
respond. Quantum theory tells us that this is the same, 
or approximately the same, for different oolours. 

- le ice scd: cqui Li and 
reconsider our point of view. Starting from the 
Devis end ofthe: ‘trinity,’ what the eye receives is 
a series of ‘ beata,’ associated with a certain frequency. 
Tracing the energy back to our co tion of & 
Secum we cepreeent thia tiay Dy. f X, A, the 
‘line’ wave-length, is at once seen to be no longer 
definite: it is an abstraction, the boundary merely 
of an integral field. The quantum, ' whioh pel mainte 
has shown to be constant, is the ‘real’ 
basis is the human possibility of tion. Mi 
40, in our conceptions of spectra, we ha started fram 
the abstraction, the wave and the wave frequency 
we ought to start from the ium. with ita aseodi. 
ated beat frequency, dependent on the eye mechan- 
ism, and we can, of course, at once reproduce the con- 
pt de the wave. The same idea follows through 

encounters of atoms and atoms, atoms and radia- 
tion, using the method of resolution of the Hamilton- 
ian ‘action’ into wave-groups, as suggested by wave 
mechanics. 
ay observation is a trmity in unity. Every 
physical quantity, the result of such obeervation, is 
expressed in terms of three unita, of length, time, 
massa, but preferably for our present purpose at length, 
time, action. Every event perceived involves all 
three: we can leave out one in our conceptions for 
convenience, but in any full description of the event, 


1 Duss thronghoat the quantam ot^ action,’ Planck’s constant A. 
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tion, all three are involved aa 
i^ hs o the meesure of 
ges in the measures of 
the other two; but pes a Simin donegbila which 
fixes a-limit to the whole, a subjective unit; to talk 
of ita absolute size is meaningless ; the measurementa 
in Lilliput would be le, save by ex- 
ternal omniscience, from those in London. 
no „will be seen from the preceding paragrap. 
velocity of Einstem, the ooy o of ig, 
ows from the general conception. 
never need to use a greater velocity in describing our 
perceptions. Quantum theory completes and rounds 
off the theory of relativity into one consistent whole. 
The minimum sensibile in the above, it will be noted, 
i a minimum visibile, The minimum sonetbile ia not 
y the same for other sense perceptions. 
E k “ Space, Time, and Gravitation,” Eddington 
We have found & strange foot-print on the 
I ed. of the unknown. We have devised profound 
theories, one after another, to account for ite origin. 
At last we have suooeeded in reconstructing the 
creature that made the foot-print. And lo! itis our 
own." .No words more apt could be written in rela- 
tion to quantum . f 
I wish to sa al word. ‘All the ideas con- 
tained in the ve are to be found in Bohr's paper. 
He speaks even of the 'individuality ' associated 
with an event. I have but rearranged the setting of 
the picture. F. J. Saray. 
Teddington, May 1. 


that is, of our perce 
part of one whole. 
any one with co 


tt tee 


The Application of the Irregular Doublet Law 

to Complex Spectra. 

Pror. M. N. Sana and Mr. P. K. Kichlu have 
recently (NATUER, Feb. 18, p. 244) shown that the 
irregular doublet law, which has been applied by 

and Bowen to locate a ru aco 

of elemente which are eiad by, 
dias to the same eleotronio oo ion, can 
e have tested 


relie ar iy to complex spectra. 

rig d two groupe (1) Ne, Na*, 
area . and (2) A, and Catt, In group (1), 
one of us has already demonstrated the appli ity 
of the law. be rad wih is d ch Oe ae 
of Mgt can be predicted with the aid of law, 
anie ihe sudches of both Ne and Na" are known, A 
Be ee ee ee 
obtained by Handke and by McLennan, have 
located between the wave-lengths 12400 and 1800. 
This is quite in accordance with the prediotion pf 
Meeers. Saha and Kichlu. 

In the group A, K*, Cat’, the of A is now 
completely known, thanks to the work of Meissner 
jur Phys., vol. 40). The lines of K* have been 

uped into though be bao note de Bruin (Proc. Amst., 
ra AN ee 


parison died iotions of Hund’s theo 

tan becasily dons m his work, and the 56.M, ( Le) 
lines written down. The fundamental 

3P, - 1P, comes out to be 2425. As Oat, the 


spectrum was obtained by Anderson (Astro. Jour., 
vol. 59, p. 76) by using the condensed discharge in 
vacuum, and & number of lines entirely new 
(@bout 800) were obtained between the wave-lengths 
42100 and 44800. One of us has undertaken the 
analyais of Ev] nud has been able to identify 
the baat 5M,( The fundamental differ- 

BP, 1P = b706. a Pipra ag 
eiie E E S the fact that it connects a 
number of the strongest given by Anderson, but 
also by the fact that it is approximately the difference 
(actual difference is 3804) the two strongest 
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lines, 4403-8 and 4410-1, obtained by Millikan and 
«Bowen. in the hot-spark spectrum of Ca in the extreme 

















ultra-violet. These must be the 19, -1P,, *P, lines 
of transition &M,(M, «— N,). The applicability of 
the irregular doublet law is ted in the following 
table : ` 
i Group L Group IL 
BMÁE <—N,).| PaPe HOMAN 4ND.) *S3-'Ph 
A 18987 K 12985 
K+ 25647 Cat 25192 
Oat+ 37194 Bot+ 86568 
Bot ++ (48600) .qittt 47534 








A further comparison has bean made between the 
spectre of A and K, K+ and Cat, Cat and Sot* (vide 
table above). The lines onpa bel to the 
groups 5M,(N,<—.N,) and a(Nı <—N,) in each 
case. The difference is the second group has 
only one more electron in the inner M,-level. The 
value of *P, -*P, line in group I is almost identical 
with the value of the 38; - *P} line in group TI (lines 
arising out of the transition 8L M, «— M,)). The 


same anal Bee pan obli E tue panimon ot 
the groupe e, Na, Nat; Mgt; Mgt, i 

e analysis of the Ceit trum lends no support 
to Pannoscock’s view that trum of the solar 
corona ia made up ot the lines of Oat*. The ionisation 
potential of Ca** comes out to be approximately 
52 volta, and the excitation required for stimulating 
the line » = 87194 would amount to about 53 volta if we 


start from the neutral state. 
K. MA3JUMDAXR. 
r à GQ. R. TOBHNIWAL. 
Department of Physics, 
i od Allahabad. 
ar. 22, 





Apparent Distortion in Sports Photographs. 


Iw conversation with various people of some 
scientific attainments (even with some who have 
considerably mee technical skill in practical 
photography I have myself), I have found 
usually t not enough allowance is made for the 
distortions produced by so-called instantaneous photo- 

In my own Goers-Anschutz teat plans 
camera (some twenty-five years old), the nominal 
exposure of rays sec. 18 obtained by allowing a slit of 
about Jp the width of the plate to tra in front 
of the plate, at such & as to cover the whole 
plate in 4, seo. In later patterns some increase in 
speed may exist, but the eeeential.idea is the same. 

The distortion is illustrated in the simplest possible 
way by considering a man of, say, 6 ft. to be running 
at kuch a speed aa to cover 100 yd. in 12 eeo., that ia, 
at 25 ft./seo. The photographer will endeavour to 
place himself so as to get the runner to cover about 
i of the height of the plate ;~ or the slit corresponds 
to vs (4) 6 ft. — Jy ft. at the distance of the runner. 
Compared with the speed of the runner, this distance 
would correspond to Jy (;y) seo.--.*, seo. 3, seq, 
roughly. But this is very nearly half the time during 
which the alit falls. 

Probably a graphical investigation will help to make 
the matter clearer: we can simplify our ideas Ly 

ing in the first place the effect of, say, 25 strips on 
ie Nas each having (theoretically) instantansous 


, at intervals of j'y abo. à 
P tho fmt strip effected by the runner (some 
No. 8058, Vor. 121] 


NATURE 


829 


ee es ee aie 
a i line!: in the next strip, an vertical 
line displaced a distance to the aide. is displace- 
ment will oorreepond to #4 ft. - 4 ft. at the distance 
of the runner: and 8 ft. at that distanoe is repre- 
sented by the height of the plate. Thus the sidewa 

epis # of the height of the plate: while 
strip is yy of the height. ^ Aocordingly, the 
eral elfect is to roduce an appearance of the 
orm aketohed (Fig. 1): 














Fro. 1. 
where the slanting lines make with the horizontal 
the tangent of which is 4$ -—0- 512. This 


an angle 
angle ddr 27°. 

tho ential abe ot continuous exposure, & vertical 
line (moving at right angles to the line of sight) is 
therefore swung (by the camera alone) through about 
68° (= 90? - 27°). 

No doubt, in few actual photographs can such 
enormous distortion appear: for y the photo- 
paper (from experience of previous bad resulta) is 

y to stand near the finish of & race and to point 
the camera so that ita axis makes an 


e of (per ) 
leas than 20° with the direction of race, i 
would reduce the angle of swing to something more 
like 25° or 80°; but even this is enough to distort 
entirely the photographs commonly reproduced in 


ruocgnicd ui (Gay) M taru. phniogroph. in duo d 
the variations in i oe of di 

player (and specially iri an swing of the racket) 
while the alit travels over 


April 21. 


The’ Buoyancy of Whales. 

Mn. R. W. GnAv's series offletters make fnteresting 
reading to one who has been associated with various 
attempts to enable men to dive a little deeper than 
usual. From what has been published, and from 
other documenta Mr. Gray has kindly lent to me, 
the evidence that whales can dive to 600 fathoms 
and beyond séems good, while it is certain that, afte 

i Ba pome, they can remain submerged for 
40 mmutes, and much longer in the case of the bottle- 
nosed whale. Since they can exist so long without 
taking breath at & time when they are exerting their 
utmost energies to escape, there need be little diff- 
culty in accepting the view that when resting or 
sleeping (and consequently using oxygen at a alower 
rate} y oan remain under the ice or on the sea 
bottom for some hours. 


. J. Pa, Bromwion. 


I find it difficult to the hypothesis that they 
can regulate their buoyancy by actively compressing 
the air in ther lungs. ising the intra-thoracic 


preesuresto any useful extent would surely interfere 

with the circulation, as in V alaalva's clasaic experiment, 

which, with Muller's experment and everyday 

experience of human divers with various forms of 
1 For simplicity consider the runner as merely a vertical line. 
x2 


— 
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apparatus, impresses on one the fact that the mam- ting, dispersion 4-7 mw., it appears 
malian circulation cannot carry on unleas the air in ae wide line of wave-length 100408 A. Thee 
the I is kept at practically the same pressure as is c d of solar o Ite wave-length, width, 
the fluid environment of the y, whether that be general appearance leave little.doubt that it is 


air at atmogpherio pressure or water at a hydrostatic 
pressure many times as great. 

When a whale starts to dive, part of ite buoyancy 
is derived from blubber and part from the volume of 
air in ita lungs, and assuming, as I think one must, 
that the hydrostatic preasure of the sea 
water acting through the body walls automatioall mA 
com the air in the lungs in accordance wi 
Boyle’s law, it follows that as soon as the whale 
has reached the small depth of 6 fathoms, the, air 
volume, and ae ered the buoyancy, due to it is 
halved. Mr. Gray has shown that the lubber alone 
is insufficient to sup the animal, so that the 
deecending whale eventually reach a oertain 
critical ace probably not a great ond, at which the 
air buoyancy is so much reduced that the density of 
the whole animal becomes the same as that of the 
sea water; and if the whale dives below this and diee, 
it will tend to sink still farther, as in the instances 
Mr. Gray has described. 

In dive to 500 fathoms, the air in the lungs would 
be compressed to about xiv of ita original 
volume, and the lungs must to a corresponding 
degree: it is not surprising, therefore, that anatomista 
have commented on their remarkable elasticity. 
Hunter's words (for which I am indebted to Mr. Gray) 
are that they are so elastic ‘as to squeeze out any 
. air that may be thrown into them and to become 
almost at onoe & solid mass having & good deal the 
Spe ned consistence, and feel of an ox’s liver.” 

e human lungs and chest are Bo formed that 
(without distortion) they cannat hold jum than about 
+ of the volume of air contained after a deep inspira- 
tion, so that naked pearl divers cannot descend much 
NUT twenty fathoms. 

bs aot pout of drops of condensed water in the 

whales in the tropics may be attributed to 

pid expansion and consequent cooling of the air 

in tho ungs as the animal ascends from a great depth. 
G. O. O. DAMANT. 


Photography of the Infra-red Solar Spectrum. 


NBARLY years ago, Bir William Abney (PAM. 
Trans., Part LI., p. 058, 1880, and Part IL, p. 457, 
1886) photographed amd measured fine detail in 
the solar spectrum out to 19867. He also recorded, 
with low resolving power, a few broad absorption 
bands of greater wave-length, but he evidently 
observed no individual absorption lines ha wave- 
lengths rire. cem of prie qus mentio It is 
markable that, m spite of subsequent improve- 
ments in Bruna E Ap one has measured laei ta the 
golar spectrum out to the limit reached by Abney. 
The nearest approach of which I am aware 18 that of 
Brackett (Astrophysical Journal, 53, 121; 1921), who 
EaR 10849 and could see a few more faint lines 

ith the aid of plates sensitised by neocyanin, 
the solar spectrum is now being examined once more, 
using both . A filter of iodine 
in carbon duiphide | described long ago by Prof. 
Tyndall, is found to be the moet cient means of 
reventing fog. On the prismatic plates about a 
ozen lines are observed between A10, &nd,A10,750, 
one of which is fully as conspicuous as Ha. It stands 
clear of the great water-vapour band p, Au several 
Seat ao made at various golar altitudes and on 
ef very different eee ed fail to show ny 
dhiange in its appearance. On spectrograms made 
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iem: the fourth member of the Paschen series of 
py OR the calculated wave- length of which in air is 
A10040-4. Later members of this series fall in the 
water-vapour band between A9000 and 9600, so 
that a are very difficult to observe. In addition 
to the lmes already mentioned, fifteen others, faint 


and , have been measured with the grating out 
to at 220. 

ite of this extension of Abney’s limit by 
eee A., my experience leads to the belief that 


his emulmon was far more aenaitive in this spectral 
region than any of those now available. He mentions 
Tyndall's filter, SUMUS OLI to Rv ned copper 
flashed ruby glas, the red as 
the infra-red. Fog due to fi spectra and the 
diffusion of shorter wave-lengths must have caused 
his failure to observe the lines recorded here. 
Hanorp D. Basooox. 
Mount Wilson Obeervatory, 
-Pasadena, California, 
Mar. 24. 





Observed Relative Intensities of Stark Componente 
of Ha. 


By means of wave mechanios, Sohródinger (Ann. 


d. Phys., 4, 80, 487; 1926) haa made quantitative 
calculations of the intensities of Stark com ta in 
hydrogen which are commonly consi to be an 


improvement om tho ari ongraten baod om the 
Vidensk. Selsk., $, T 1919). That this is so in 
fis ee ol Ho wu thowa sess by the-writes In 


Ook 28, 1020. experimental investigation (NATURE, 


1926 

Tis freth variation of the new theory from Prof. 
Stark’s resulte, however, occurs in the parallel com- 
ponents of Ha. There are three pairs of such oom- 
pene YEON PES enu graphed, and in the 
original experiments, 88 we older quantum 
theory, the ra componente were found to be the 
5 farther gupported by tbe reoent 

cal iong ee 


on wave ee 
Rev., 38, 695; 1926). In contrast to these ta, 
Schrodinger finds the greatest intensity for the pai 
with intermediate displacements (Fig. 1). Fhe 


HH ea 


Obaerved Correspondence 
(Stark) Principle 











. . (Kram ers) 





il 
Wave-Mechanios Wave Mechanics 
, (Epstein) (Schrödinger) 
Vra. 1. ; 
difference -between Sohrédinger’s calculations and the 


obeervations of Stark is obviously rather large to be 
penes pA an Dg n ie error. Yet this is what 


cd apiid be according to numerous plates ob- 
E A HMM ne 


I 








earlier e ts, the new results being in general 
agreement with the calculations of Schro 
The new photographs are taken by the 'Burdo 
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method, with & tube designed give components 
whieh ran parallel for a short distance on tho. 
It is not thought probable that this source spout 
produce components with intensities essentially dif- 
erent from those which might be obtained from a 
canal-ray tube. Its design permits the use of a 
mioro-photometer in the ordinary way. On the nee 
from which the &ooompanying curve (Fig. 2) 


NIA | 


New Exp erlments 
Frm. 2 


taken there appears to be a strong undisplaced 
parallel EA, but, in reality, this is due to the 
overlapping of the images on the slit. 

Quantitative measurements of the intensities by & 
wedge method are in p Pee The: present note is 
just to state that on this most outstanding point 


ohródinger is correct. 
š J. Stuasr Foster. 


M. Laura CHALK 
Sew ational Research Student). 
Macdonald Physics ratory, 
MoGill vee Montreal, 
ar. 21. 





Genes and Chromomeres in Flowering Plants. 


Taa objection to identifying chromomeres with 
ee eee posed to be enough 
ohromomeres, In my opinion supposition was 
Rosa on post mortem changes, or on too low a work- 

" the microscope. I have studied the 


pachyphase ( ytene stage) in Aloe, Lü*um, 
n4phofía, especially. The leas the 

portunity for before fixation, the greater 
the number of cells showing the ultimate chromomeres.’ 


These ultimate chromomeres ap about twice 
as broad as long, in all posttions of the fibre. They 
differ in size; and sometimes only the scattered 
largest ones take the stain, and the others are nearly, 
or quite invisible. They show ‘equally well in iron- 
acetocarmine squeezes, or in smear parations 
fixed in chromio-aoetio-formol and gears with 
iron-braxilin.- ue Ea Ere cue ee 
composition out of the laterally joined homologous 
cbromemeres of four strands, and the longrndina 
divisions can sometimes be made out. 

In many pachyphase oells these chromomeres are 
seen into long bloaks, or into & oontinuous 
thread; but the writer considers this phenomendn 
to be a post mortem In Aloe purpurascens an 
enumeration of the hen cp chromomeres in 
hase, by an & y trustworthy meth 
rods 1350 for the total in the oell 
Sonaires averaged. Jae than d third ‘of acmucron 
apart, and eo approached the limits of mi ical 
separation. At diaphase, and still more at m s 


No. 3056, Vor. 121] 


"Ve 


^ and the newer ultra-violet 


831 


the number of separable chromomeres has greatly 
decreased; but these are obviously compound 
bodies. Hence & useful working hypothesis seems to 
be that the ultimate chromomeres are genes. 

Joas BELLING. 


Carnegie Institution of Washington, 
Department of Genetica, 
Cold Spring Harbor, N.Y., 
_ April 14. 








Milton and Modern Sctence. 


Ir Lucretius can be ted in NATURE as anticipat- 

modern scientific verie, per space may 

be found for a far greater English poet, Jon Milton. 

Are not Millikan’s cosmic rays foreahadowed in 

Bk. IV. of “ Paradise Lost” ? Eve has just asked 
(657-8) : 


But wherefore all rca l 

This glorious sight, when 
Adam replies : 

Those have their course to finish round the Earth 

By morrow evening, and from land to land 

In Misery thoi ud oer td t unborn, 

hey set and rise ; 
Lest total’ total dar ud by night regain 
Her old.poeseenion, 
. . . these soft fires 

Not only ten, but with kindly heat 

Of various influenoe foment and warm, 
Temper or nourish, or in part shed down 
Their stellar virtue on all kinds that grow 
On earth, made hereby after to reoeive 
Perfection from the sun’s more potent ray. 


Again, Bk. XL, from v. 420 onwards, contains an 
exoellent” desaription of a cinema show, and the 
chariot of Paternal Deity (vi. 750) is & motor-car. 
Truly, 
What the Let) ee 
Storied of oid iu 
“ Comus,” 517), is ur pes worth rescuing oocasionally 
m the oblivion into which such things fall. 


C. L. BARNB3. 
Manchester, May 13. 


shine these ? for whom 
eep hath shut all eyes ? 


th’ heavenly Muse, 
verse 


Ultra-Violet Transmission of New Glasses. 


De. L. C. MaxrrN, in his in article in 
NATURE of April 21, on “The Ultra-Violet Trans- 
mission of Transparent Materials," makes a reference 
to the new of the Corning Glass Co., and states 
that it is not yet available in large pieces. 

The chemicel composition of this glass undoubtedfy 
involves manufacturing difficulties at present greater 
than are met with in the preparation of Vita-glaas 
window glasses 
now being marketed in Great Britain, Germany, and 
America. It may interest readers of NATURE, 
however, to know that early this year I received 
from the Corning Co. a sheet of the new known 
under the name of Corex, of dimensions in. x 6} in. 
and 4 mm. thick, cito aena ten KLANY reai 
purposes. The shest ap to be quite homo- 
poco ‘and olar. In thicknees of 2 mm. it was 
ound to transmit down to 0.2124 and to have the 
followixts percen: transmissions: 80-5 at 0-295, ; 
66 af Oe 85 at 0-2305 ; and 18 at 0-2204. 

W. E. B. TURNER. 

De ment of Glass "Technology, 
ME Sheffield, April 21. 
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Shipworms in San Francisco Bay. 


HE San Francisco Bay Marine Piling Com- 
mittee was established in 1920 the 
American Wood-Preservers’ Association, following 
a serious outbreak of damage by shipworms tq 
timber structures in the northern part of San 
Francisco Bay. The Committees work was, 
almost from the first, associated with the national 
scheme of research on the same subject begun by 
the U.S. Forest Service and later co-ordinated b 
a special committee of the National Research 
Council. The final report now issued! brings 
ther “the results of all the researches under- 
. ‘While a good deal of the und has 
already been covered by the report of the National 
Committee published m 1924 (see Naruna, Nov. 22, 
1924, p. 744), the fuller account of the local oon- 
ditions and of the admirable series of biological, 
hydrographical, and engineering researches carried 
out at San Franoisoo is very weloome. 

It is now possible to get a clear picture of the 
succession of events in this region. It is pointed 
out in the historical section of the report that 
Bhipworms have been active at San Francisco at 
any rate since the days of the gold rush in 1849. 
By 1857 many wharves were derelict and ‘tottering 
from their átteoks. This was at the water-front 
of San Francisco itself, just within the Golden 
Gate, and no doubt the species of shipworm 
oausing moet of the damage was Xylotrya (now 
Bankia) setacea, desoribed by Tryon in 1803. 
This species is probably indigenous to the Pacific 
coast, and in San Francisco Bay it is confinéd to 
the region of high and constant salinity (not much 
lees 25 per mille), not penetrating to the 
northern districts (San Pablo and Suisun Bays) 
where the salinity is low and qp uus Án 
isolated record of the species from San Pablo Bay 
is considered to be due to the shipworms having 
been t in the piles before they were driven. 

ore the seventies of last century, the Crus- 
tacean bo lLimaoria was unknown at San 
Franoisoop but in 1873 it is mentioned as havi 
“only recently made its appearance in our waters, 
and it speedily became very destructive. The 
distribution of Limnoria within the bay coincides 


with that of Bankia, and nearly all the damage” 
done in the middle and southern of the bay 
É caused by these two species. ese districte 


. their destructive activities have been long guarded 
against by the use of piling protected by impregna- 
tion with creosote or by other methods. 

In the northern districta, where the salinity is 
pu diminished by the influx of fresh water 

m the Sacramento River, no dangerous borers 
had ever been known to ocour, and exten- 
aive wharves and other structures were built of 
unprotected timber. In 1914, however, a species 
of shipworm, later identified as the 3 
Teredo navalis, was found to be causing «damage 
1 Marine Borers and their Relation to Marine Construction on tho 
Pacific Ooasi: dew cs of ie Ban tid 
PAPAS tme. O. L. Hill and C. A. Kofokd, editan-tn- 
chiet, Pp. ix -857. Banay, Ua: University of Oalifornia Prom, 
1927) 4 dollar. 
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at the Mare Island Navy Yard in San Pablo Bay. 
No further damage was reported until 1917, when 
the pest broke out again, and in the following years 
assumed xc n proportions.  Wharvee ool. 
la on sides, sometimes I m f 
cel until, by the end of 1921, “the b 

of structures with untreated piling had been 
destroyed,” and the total losses were estimated at 
the enormous gum óf twenty-five million dollars. 
Precautions against the recurrence of such a oste- _ 
strophe are now taken by using piles of reinforced 
concrete and by protecting the timber piles by 
creosoting, concrete jacketing, and other methods. 

From the biological pomt of view, there are 
several features of interest in this story. It is 
evident that the special destructiveness of T'eredo 
Aon oe OR re eee apis ne do 
ita peculiar ptability to low and fluctuating 
salinity. This enables it to-take advantage of & 
favourable season to establish itself in localities 
where it is not expected and precautions against 
it have not been thought . At San 
Francisco, as was shown long ago in Holland, the 
outbreaks could be definitely correlated with years 
of reduced rainfall and consequent increased 
salinity in harbour waters. Once established in 
the timber, the animals can survive many weeks 
in water of reduced salinity by closing the mouths 
of their burrows with the palleta and resume their 
activity when the salinity rises again. Sinoe the 
individuals rarely survive for more.than one year, 
a succession of favourable years is probably neces- 

to cause & severe and prolonged outbreak. ' 

ubt has been oasb on the ular opinion 
which attributes sudden outbreaks of shipworm to 
importation from abroad, but in'the case of the 
San Francisoo outbreak, at any rate, there is good 
reason to regard it as justified. Investigations on 
the shipworms of the be were made in 1910-11, 
and again in 1912-13, and no specimen of Teredo 
navalis was recorded. It is just possible that it 
máy have existed in small numbers in some part 
of the region, but favourable conditions must have 
occurred many times before 1914 which would 
have led to ita invasion of the northern districta 
had it been there to take advantage of them. It 
is much more likely that the ies was introduced 
ein some unknown manner in 1913 or 1914. When 
first discovered, it was described as a new indigen- 
ous species, and it was only after prolonged and 
careful study that ita identity with the European 
species was established. 

It is sometimes assumed by practical men that 
the only help to be expected from soientiflo re- 
Bearoh in ing with marme timber pests is the 
qur of new kinds of poison for protecting 

e wood. Fortunately, the American investi- 
gators have taken a wider view. They have shown 
that detailed studies of the systematics, distribu- 
tion, physiology, and bionomics of the shipworms 
and other marine boring animals can yield results 
that are of immediate practical importance to the 
engineer. W. T. C. 
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The Glasgow Meeting of the British Association. 


ANY of the senior members of the British 
Association still carry in their memory 
pleasant recollections of the last meeting im Glasgow 
twenty-seven years ago, and of the wonderful 
exoursions by sea and loch and glen of which it was 
the centre. There have been many changes of 
pue since that meeting, when such names as 
_ Rücker, Kelvin, Geikie, Lister, M'Kendrick, and 
Bayley Balfour were conspicuous in the list of 
ee but there are not a few still in the Eye 
ee able to look forward to re ting 
Lo 12) their experienoes of 1001. 

e invitation to the Association is a joint 
one from City and University. The University, 
with ita spacious premises, is able to exercise the 
unusual hospitality of accommodating the entire 
sectional and administrative activities of the 
Association within one boundary-fenoe, while the 
City—Lord Provost, Corporation, and oitizens— 
is leaving no stone unturned to make the meeting 
8, BUOO6BB. 

The main aotivities of the meeting will be oon- 
oentrated in the University, that impressive pile 
of buildings—situated on the high right bank of 
the Clyde valley just where it is out through by 
the tributary plein which looks out from ita 
ee position across the broad river valley 
with its alluvial flats now covered in great part by 
busy streets and docks and shipyards. The great 
hal of the University—the Bute Hall—will 
function as Reception Room, with general offices, 


post ooe, bookstall, etc. : the adj oining 1 Randolph 
will be used as à writing-room ; e in close 
promong acoommodation will be provided for 


Pd resident and general offioers, ils. secretaries 
ocal secretaries, and the representatives of 
the Prees. 

The individual sections will be housed as a rule 
in the University department devoted to their 
partioular subjects, thus ensuring the availability 
of suitable furnishings and equipment. In æ few 
cases, to secure ter convenience, this general 
rule is d m; thus Section C (Geology) 
will meet in the old Natural History Lecture Room, 
E (Geography) in the Department of History, 
F (Economics) in that of English, J (Payohologyl 
in the newly completed west 
University building, M. (Agriculture v Lies tho the 
forestry sub-section of. , in the ‘new medical 
blook. 

Long experience has demonstrated the great 
practical advantages to be derived from the 
secretarial staffs of the different sections being 
housed together in one residence duri the meeti 
In or the w meeting It was fo 


impossible to obtain adequate accommodation for- 


this purpose in immediate proximity to the Univer- 

sity, and the secretariat is consequently to be 

housed in the ining Co Hostel at Jordanhill, 

about two miles to the north-westward. The local 

committee is, however, providing transport arrange- 
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ments which will, it is hoped, reduce the practical 
inconvenience of this arrangement to negligible 


dimensions. : ; 
For the idential address, the Corporation has 
placed at the disposal of the Association the finest 


of ita halls, "gt. Andrew's Hall, with seating for 
4000 and admirable acoustic properties. For the 
evening discourses the governors of the Royal 
Technical College are giving the use of their great 
hall. 


As regards lodgmg accommodation, the chief 
Glasgow hotels are much in demand, so prospective 
visitors will do well to secure their accommodation 
as soon as possible. As, however, the mee of 
the Association takes place out of term, many of the 
l normally ocoupied by students will be 
available, and the same applies to the various 
students’ hostels. Further information i groan 
lodgmg accommodation may be obtained from 
the Local Secretaries, 30 rge Square, Glas- 
gow, C.2. 

The attractions of the Glasgow meeting will not 
be confined to those of a purely intellectual kind. 
On Thursday, Sept. 6, the Lord Provost and 
Corporation will weloomo. the pp at an 

tion oe in the cent 
RE while on the following Monda 
Ta hospitality of the Corporstion will 
on when the K ve Art 
Clarin will placed at the disposal of the local 
committee for a Decent evening party. At this 
party, members who slip away for a while from 
the extensive eries devoted to the sciences, in 
which as mem of the British Association they 
are piany en ee will have the PORE 
of rev ngst the artistic treasures whi 
form one o ihe cet glories of Glasgow. 

Nor again will the meeting be devoid of tempting 
distractions outside the ci Even those who are 
unaware of the charms of Glasgow i are dimly 
conscious that it guards the gateway to the wonder- 
ful scenic beauties of the western Highlands. 
Many undoubtedly will see in the Glasgow meeting 
an exouse for a pro angee Highland holiday either 

afterwards u 


before or : t even those who do not 
will have thé opportunity of devoting the Saturday 
to one of many excursions which have been 

oppi aed day. Biologists will be drawn 


ita admirably situated and 

van "biological station, where thesScottish 
a ad s research vessel Explorer i is expected 

‘to "eyed an object of special attraction. Archmo- 
logiste will tend to Bute with ite anoient remains 
and modern developments : engineers to the Falls 
of Clyde and ite electric power station. Others will 
devote the day to recuperation by & long day's sail 
round Bute and Arran and Ailsa Craig or round 
the various sea-lochs, or by an expedition by land 
to the Trossachs and Loch Katrine and Loch 
Lomond, or farther afield to Aberfeldy and Loch 
Tay. Other interesting excursions will be*to the 
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Ee Country, pud to Peebles and ite neighbour- 

Baturday is, as usual, devoted entirely to 
, excursions, but in addition there will be numerous 
half-day and afternoon excursions during the week. 
Many of these will be of special sectional interest, 
or will be devoted to visita to particular works and 


industrial centres. ‘That apre UR i 
xs science, the Port of w, with ite 
docks and shipyards, will, of course, at 
Hua interest to many visitors, and to facilitate 
inspéction the Clyda Trustees aro generously 
T eie lace their steamer Comei at the 
mem of the pesca: 





The Harvey 
HE place that William Harve 


occupies in 
the’ ieu of modern physiology and 
medicine can be properly appreciated when 


his work is waned in the light of the current 
scientific knowledge of the seventeenth century. 
‘Like many other great discoveries, that of the oir- 
culation of the blood owed something to the work 
of previous observers, but all the more honour is 
due to Harvey for prov experimentally beyond 
the shadow of a sere teat the blood circulates, 
when others had approached the truth but had 
failed to draw thé correct inference from the 
facta available, and had not devised experimenta 
to test the correctness or otherwise of this deduc- 
tion. 

Ever ainoe the time of Galen, it had been held that 
some of the, blood must pase from one side of the 
heart to the other through the wall reium separ- 
ating the two ventricles : in the earlier hes br 
sixteenth century, the anatomist V 
that there was no direct communication en 
these two chambers of the heart, but such was the 
force of tradition that he did not directly deny 
oe teaching, the difficulty being surmounted 

assuming that the blood passed through invisible 
els in the muscle. At about the same period, 
Servetus described the circulation through the 
lungs, but failed to correlate this observation with 
the circulation of the blood through the rest of the 


Harvey studied at Cambridge and at Padua: at 
the latter*University be came under the influence 
‘of Fabricius ab Aquapendente, who published at 
about this time—in the first few years of the seven- 
teenth century—a treatise on the valves in the 
veins, which was probably the starting-point of 
arveys discovery. It is easy to demonstrate in 

human arm that the blood in the veins can only 
flow towards the heart owing to the existence of 
these valves. ing the next ten years Harvey 
was working at the problem arising from these facts: 
and in 1616 he was lecturing before the Co of 
Physicians in London on the circulation of the blood. 
Aocepting the truth of the facta previously demon- 
strated, he saw that the only explanation possible 
must be that the blood reaching the right side of 
the heart from the vems, was pumped by the right 
ventricle through the lungs, re ing to the left 
side of the heart, whence it was pumped to all other 

of the body. By animal experiment he was 
enabied to demonstrate the truth of the conclusion 
drawre from the anatomical date at his disposal. 
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Tercentenary. 


The work was not published in book’ form until 

1628, when the first edition of “ De Motu Cordis 

(Exercitatio anatomica de motu cordis et 

in animalibus) " was printed by Wilhelm Fitzer of 
on-Main. 

Harvey may be truly described as the founder 
of modern ie and soientifio medicine: he 
refused to by tradition, yet, whilst dis-. 
carding eaten for which he could 
find no basis in fact, he honour to the earlier - 
workers: above all, he eie insisted on 
the truth of inferences and on seeking the explana- 
tion of observed facta by means of animal ex- 
Eat not excluding observations on man 


The Sn of the teroentenary of the red 
cation of the De Motu Cordis" was arranged by 
the Royal College of Physicians of London : dele- 
patea attended from nearly thirty different countries. 

e celebration took the form of orations to 
Harvey’s memory, a reception of the delegates by 
the King, and scientific demonstrations and visita 
to places and institutions especially associated with 
Ha y 

proceedings commenced on May 14, when 
the d the del tee were reoeived by the King at Buck- 
alace, being introduced by Sir John Rose 
Bedford, president > Ae Royal ee of 
Physicians. Harvey, hysician, was close 
associated with bo snos . and Charles I., and ` 
accompanied the latter to Oxford : King Charles 
always sup Harvey’s e entel work so 
far as he was able. In the oon, the dele- 
Eee were weloomed at the Royal College of 
hysicians and presented their addresses from uni- 
versities and learned institutions throughout the 
eworld. The rare honour of honorary fellowship 
was conferred upon Lord Balfour, Sir Ernest 
Rutherford, Prof. I. P. Pavlov, of , and 
Prof. K. F. Wenckebach, of Vienna. Eulogies of 
Harvey were delivered by Sir Charles Sherring- 
ton, Prof. Chauffard, of Paris, and Dr. Keibel, of 
Berlin. , 

Sir Charles Sherrington said that the Renaissance 
oeourred first in letters and scholarship, then in 
the physical sciences, but last in the study of living 
animales Harvey was really the first to investigate 
their function, as distinct from study of i 
outward form. ‘It is ent, together with 
observation, which is at the basis of medicine as 
we know it to-day. Prof. Chauffard compared the 
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period of twelve years duri 
tinued his investigations ore the “ De Motu 
ronde Lus ed with the same period Francis 
Baooh required for the maturing of his work, and 
with the twenty years which elapsed between the 
time Newton iud. Darwin their work and 
their dates of publication. Perhaps the moet 
striking characteristic of Harvey's work is ite 
modernity: the outlook and the methods are 
those of to-day. i 

On May 15 the delegates visited St. Bartholomew’s 
Hospital, where Harvey was physician for twenty- 
one yoars: after lunch, Sir Wilmot Henn 

ve an account of Harvey’s connexion with the 

ospital and aes & tribute to his memory. On 
May 16 the delegates were entertained at dinner at 
Guildhall by the president and fellows of the Royal 
College of Physicians. In connexion with the oele- 
brations, demonstrations and exhibitions of objects 
of interest at University College and at the oze 
College of Physicians were also arranged. e 
oelebrations were concluded by visite to Merton 
College, Oxford, of which Harvey was warden, on 





which Harvey oon- 
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18 to Caius College, Cam- 
y graduated. 


In connexion with the teroentenary, Dr. Geoffrey 
Keynes has published an attraotive little biblio- 
graphy of Hire writings. The text is illus- 
trated with roductions of the title pages of 
certain, of the editions, two portraite of Harvey, and 
several prints illustrating the valves in the veins. 
A hour he “De Motu Cordis ” is the best known 
of Harvey's writings, he published also two short 
eesays on the circulation of the blood in 1649, 
addreased to John Riolan the younger, profeesor 
of anatomy at Paris, in answer to certain criticisms 
of his work, and two years later his “ Exercitationes 
de Generatione Animalium " appeared. Although 
the latter has been somewhat neglected, it is almost 
as great a contribution to science as the " De Motu 
Cordis," and reveals the master mind of tho Father 





Ma 
bri 


17, and on Ma 
, from which 


of modern physiology. 
2 A Publ of the Wri t William Harvey, MD. DH- 
o? the Blood. By Dr. Geofrey E. 
limited to 800 (Oambruige: At 


coverer of 
peat ee ee Edittion 
tho University 1828.) 21s. net. 





a Chemical Industry in Modern Life. 


WEEN publio attention is from time to time 
directed towards the great scientific achieve- 
mente of the age, the seeker after the mysteries of 
Nature is assured of the respectful praise and 
admiration of modern British men and women 
as he displays the results of his labours, whether 
his audience understand their significance or not. 
Tt is probably true to-day to say that there is in 
all civilised countries a keen appreciation of such 
successes, and & desire that they shall 
be acknowledged by publio honour, equally, for 
example, with the no leas worthy achievements in 
the realms of art and literature. 

Chemistry, however, and ita sister sciences, have 
now reached a stage of development in which they 
pg so profoundly on the course of human 
affairs, and especially on national health and safety, 
that it becomes necessary to put clearly and fre- 
quently before the public such facts as will lead 
to @ proper recognition of the magnitude of the 
issues which exercise the minds of scientific men. 
Tt becomes necessary, for example, to present what 
may be described as interim non-technical re 
exemplifying the progress that is being m 
preserving the general well-being of the community 
and in meeting the demands of modern conditions 
of existence, and indicating the broad lines along 
which—perhaps not without public support—de- 
velopment can from time to time be foreseen. The 
Chemical Industry Conference, organised by the 
Society of Chemical Ind in oo-operation with 
ita London section and emical i i 
Group, and with the Institution of emi 
Engineers, which was in session in London on 
May 11-15, was not intended to introduce new 
technical data to a technical circle ; ite function 
was rather to present such general reports nr aded 
to its members and guests, and also to the Press, 
and hence to a far wider audience. Such a confer- 
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enoe, Ps igh: from the offer of opportunities of 
perso contact and discussion, performs the 
valuable service also of ioa ie ore labours of one 
group of workers more vividly before the minds of 
other groups than is possible through the medium 
of technical publications. 

The conference opened, on its professional side, 
with an address by Mr. F. H. Carr, president of the 
Society of Chemical Industry, uy oH a see 
chemical ineeri ta e fine chemical ` 
a (a Actes Dadiani the first presi- 
dent of the Institution of Chemical Engineers, oon- 
tributed an important paper on the fuel industries 
and the work of the chemical engineer, jp apa 
the neoeesity for practical training, and for closer 
contact between the university and the factory. 
He confessed that, with ever-widening vag eats 
he became more and more convinced of the great 
scope which exists for improvement even in our 
latest methods, and of the splendid prizes still to 
be won by application of techni knowledge, 
imagination, d driving foroe to the daily prob- 
lems of industry ; he m the matter in a nutehell 
when he stafed that basico need in industry i$ 
to get exact knowledge of what we are doing. 

ieut.-Col. G. P. Pollitt described developments 
in the heavy chemical industry, pointing out that 
we are at the beginning of a period of replacement 
of natural producta by products made by synthetic 
and partly synthetic processes, and that what is & 
‘fine’ chemical now may well become ‘ heavy ' in 
a few years’ time. In this paper the general effect 
of the War on chemical manufacturers was sum- 
marised, and the principal differences between pre- 
War ang post-War practice were indicated ; recent 
achievements, such as the synthesis of ammonia, 
the hydrogenation of coal, and the artificial silk 
industry, were also under review. Prof. 
G. T. Morgan’s contribution was an account of & 


836 


chemical study of low-temperature tar, a material 
the investigation of which has been carried out 
chiefly since the War. All these papers thus dealt 
with matters ee hig heat technical im 
and gave some idea of the responsibility 
on the chemical engineer in transferring successful 
laboratory processes to: the domain in which 
mechanics and economics occupy so dominating a 
position. . 

Other were more general in their appeal. 
Sir Alfred À ond, as was to be anticipated from the 
title of his paper, “‘ Scientific Research as applied 
to Ind »" delivered a most inspiring and con- 
vinoing «ddreea on the broad quéetions at issue. 
He was rightly insistent, in the first place, that 
science is not national, but human, and that little 
is therefore to be gained by attempts to nationalise 
it. He was also anxious to remove the widespread 
impression that chemical industry and the manu- 
facture of dyes are synonymous terms, and inci- 
dentally showed that the obstacles which in the 
past have stood in the way of rapid development 
of that branch of the industry within the shores 
of Great Britain are to be sought in the patent laws 
rather than in any deficiency in British technical 
capacity. Indeed, it was most encouraging to 
uri mnc ee oe and responsi- 
bility—deolare that in Great Britain we have now, 
&nd probably always have had, the right kind of 
men who oan be en with the care of our 
important chemical industries, and that we can 
claim a died in this over other 
countries. er, although the ability for 
original inquiry is inborn, and hence not to be 
acquired to order, the spirit of research and the 
intelligent, courageous application of new know- 
ledge should permeate the factory ; conversely, of 
course, practical considerations must always y 
& prominent plaoe in the field of vision of the 
researcher. One might, indeed, go further, and say 
that the diffusion through civilised communities of 
such a spirit, call it what one may, is one of the 
prime factors in our progressive attempts to make 
the worlds better plagp to live in. 

Sir Alfred has had unique opportunities of eati- 
mating the cash value of research, and he sees in 

industrial combinations the opportunity of 
i ihe Best ape df spedinlissd taleab and new 
possibilities. His statement that the leaders of 
ehemical industry nowadays are the” guardians of 
the nation’s defence and p ity could have 
encountered no lurking doubta in an audience of 
men and women uainted with some of the 
‘relevant facta; the dependence of a cheap and 
lentiful food ly on cheap synthetic or arti- 
cial fertilisers, and the possibility of the economic 
conversion of coal into fuel oil, are but two examples 
of the vital considerations which were evidently in 
his mind. 

Bir Ernest Rutherford, under whose chairman- 
ship Sir Alfred Mond waa ing, amplified the 
- discussion by pointing out that at the foundations 
of the applied research which means so much for 
industry are the labours of those devoting them- 
selve to ‘pure’ science, and he exemplified the 
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manner in which apparently academio or unprac- 
tical investigations may in a surprising way lead to 
applications of the test significance. 
ater supplies formed, under Lord Desborough’s 
chairmanship, the subject of another session of the 
conference. An abundant supply of pure water, 
especially in urban areas, is now so universal and 
commonplace a service that few other than those 
directly conoerned give & thought to the extent to 
which ita provision draws on our reeouroes of 
scientific knowledge and invention, and—in average 
seasons, at any rate—how it depends on considera- 
tions of fluctuating supply and demand. As Lord 
Desborough showed, the question is not altogether 
devoid of anxiety, and the matter requires constant 
skilled i i supervision, Sir 
Alexander Houston gave & most interesting account 
of the various ways in which London’s water supply 
is purified before it reaches the consumer, and 
resed some apprehension concerning the 
Bible pollution.of water supplies by gulls. s 
J. H. Coste discussed more Ey the pollution of 
tidal and non-tidal waters by house rubbish and 
sewage, and by the waste produote of trades, 
whereby & pleasant river may be rendered un- 
savoury or unsafe, and normal life in it, of fish m 
perronen, may be degraded or destroyed. Mr. 
referred to the nature and movement of the 
pollution, discussed the causes of the unfitness of 
water for fish life, the standards applicable to, and 
treatment of, works’ effluenta, and the and 
administrative steps that have been en to 
protect streams from pollution. 

The scientific assistance which can be afforded 
to agriculture was represented by Sir John Russell’s 
paper on the jak played by British workers in the 
application of fixed nitrogen to the soil In the 
unavoidable absence of the author, the paper was 
read by Dr. B. A. Keen, who said that m agri- 
cultural ohemistry two main oonsiderations are in 
the f und, namely: “ What is ' quality ' t” 
and “ t is the detailed effect of fertilisers on 
yields 1" The paper presented a concise, yet 
informative, account of experiments which have 
been carried on for many years at Rothamsted 

imental Station, Harpenden. Such a mass 
of data has accumulated from these continuous field 
experiments that the application of modern and 
newly devised statistical methods has been neces- 
sary inite interpretation. These new methods have 
paved the way to a study of the effect of soil and 
climatig conditions on the effeotiv iv Fugen ef 
The investigations indicate the ibili t, i 
the general character of a season Gould be predicted, 
appropriate manurial schemes could be drawn up 
for mitigating its bad features and utilising to the 
fullest extent all ita good aunt pi ERNE L it 
would be poasible to construct tables of expectancy 
of crop yield, on the basis of which large fertiliser 
combines could insure farmers using i 
fertiliser mixtures against getting less than an 
m deas cia If it is true that 1400 million 
people till the soil in order to feed and clothe 1800 
illion inhabitants of this planet, could science be 
applied in any more vital interest ! 
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News and Views. 


Pror. J. W. Geecory has received a cable from 
Sir Edgworth David announcing the discovery of a 
rich fossil fauna of ancient annelids and arthropods 
throughout the whole of the Adelaide Series which 
lies at the base of the Cambrian System in South 
Australia, The appendages are excellently preserved. 
Sir Edgworth David considers the age probably 
Lipalian, but possibly Lower Cambrian. The newly 
discovered foesila extend from 2000 ft. to 12,000 ft. 
below the fossiliferous Cambrian beds. The Lipalian 
is the name given by Waloott to a division of time 
a little lower than the Cambrian. This discovery, 
amongst its many other bearings, may be expected 
to throw important light on the age of the ancient 
glacial deposits of South Australia which have been 
assigned either to the Cambrian or to the pre- 
Cambrian. 

ArTER an interval of more than six years, the non- 
magnetic sailing ship Carnegie, of the Carnegie Institu- 
tion of Washington, set out on May 1 on another 
scientific world cruise. The scientific and navigating 
staff of the-yacht numbers eight men. The cruise is in- 
tended to cover three and a half years ; the places to 
be visited, in order, are England, Germany, Iceland, the 
West Indies, Panama, the South Pacific (the Society 
Islands, Easter Island, Peru), Japan, California, 
Honolulu, Samos, New Zeeland, Oepe Horn, South 
Georgia, South Africa, Ceylon, India, Western 
Australia; across the South Pacific again and around 
the Horn to Buenos Ayres, Argentina, St. Helena, 
Azores, Madeira, and baok to Washington. The first 
object of the oruise is to take magnetio observations, 
in order to determine the secular variation without 
which the magnetic charts, used nowadays for aerial 
as well as ocean navigation, cannot be kept up-to-date; 
atmospherio electric observations will also be made, 
as on the preceding cruise. In addition the staff are 
taking up new work of three kinds: the investigation 
of radio-propagation, in accordance with a programme 
of transmission and reception arranged with the 
Washington Naval Research Laboratory ; the investi- 
gation of the sedimentary deposits on the ocean bed ; 
and the mapping of the sea bed by sonic depth-finders. 
The Carnegie is due to arrive ab Plymouth on May 26, 
and will be there until June 8. During her stay at 
Plymouth, Oapt. J. P. Ault and hia staff will weloome, 
visits from scientific workers anxious to see the vessel” 
and examine her equipment. 

Tus expedition organised by the British As- 
sociation Great Barrier Reef Committee will leave 
England for Brisbane by the R.M.8. Ormonde, which 
sails from Tilbury on May 26. The party, which is 
now fully constituted, will consist of the following : 
Leader, Dr. C. M. Yonge, Balfour Student in the 
University of Cambridge; second m charge and 
leader of the boat party, Mr. F. 8. Russell, assistant 
naturalist at the Plymouth Laboratory ; leader of 
the reef party, Dr. T. A. Stephenson, lecturer in 
zoology, University College, London; chemist and 
hydrographer, Mr. A. P. Orr, chemist, Marine Station; 
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Millport ; phytoplankton worker, Mise 8. M. Marshall, 
assistant naturalist, Marine Station, Millport ; botan- 
ist, Mr. G. Tandy, Department of Botany, British 
Museum (Natural History); zoologist and leader's 
assistant, Mr. G. W. Otter, University of Cam- 
bridge; medical offüioer, Mra. C. M. Yonge. Mrs. 
Russell and Mrs. Stephenson will accompany the 


‘party. There will follow later, Mr. J. A. Steers, 


fellow of St. Catherine’s College, Cambridge, and 
Mr. M. Spender, of Balliol College, Oxford, who will 
carry out geographical work under the auspices of 
the Royal Geographical Society, and also Mr. J. B. 
Colman, of New College, Oxford, who will assist Mr. 
Ruseell in his work on the distribution of zooplankton. 
Valuable assistance is expected from Australian 
sources. With the exception of Mr. Russell, Mr. 
Tandy, and Mr. Steers, who will be in Australia for 
«ix months only, the members of the expedition will 
carry out continuous observations for a period of 
about thirteen months. 


A GREAT quantity of apparatus is being taken by 


‘the Great Barrier Reef Expedition, for the object 


aimed at is a repetition under tropical conditions of 
the standard observations, chemical and planktonio, 
made in temperate seas, so that not only will the 
resulta obtained give new and much-needed informa- 
tion about the conditions prevailing in tropical 
waters, but also they may throw considerable light 
on conditions in temperate seas when the resulta of 
parallel observations in the different localities are 
compared. The conditions underlying the formation 
of coral reefs will, naturally, receive the greatest 
attention, the nutrition and calcium metaboliam of 
corals and associated organisms being one of the 
chief objecte of the expedition, while the many 
economic possibilities of the Great Barrier Reef will 
be fully explored. The total cost of the expedition 
will be some £10,000, of which about £8000 has been 
received to date, the money having been provided 
by the Empire Marketing Board, the Commonwealth 
Government, the British and Australian iong 
for the Advancement of Science, the Australian 
Great Barrier Reef Committee, the Royal Society, 
the Royal Geographical Society, the Zoological 
Society, and & number of private individuals. The 
committee hdpee to raise the remaining £2000 during 
the coming year, and any subscriptions towards this 
would be welcomed by the committee, the chairman 
of which is the Right Hon. Sir Matthew Nathan; the 
treasurer, the Hon. J..Huxham, Agent Geheral for 
Queensland; and the secretaries, Prof. J. Stanley 
Gardiner and Mr. F. A. Potts, Zoological Laboratory, 
Cambridge. 


Very hearty congratulations are extended to Bir 
Daniel Morris, K.C.M.G., botanist, and Col. R. E. 
Crompton, C.B., electrical engineer—two octogenarian 
men of scienoe—who oglebrate, respectively, their 
eighty-fourth and eighty-third birthdays on May 26 
and May 31. Sir Daniel Morris was born at Loughor, 
Glamorgan, and was educated at Cheltenhdm and 
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Trinity College, Dublin. Early in his career Sir 
Daniels particular studies and efforta were directed 
towards promoting the economic resources of tropical 
paris of the British Empire by means of scientific 
exploration and research. Appointed Director of the 
Royal Botanic Gardens, Ceylon, in 1877, he afterwards 
became Director of the Botanic Department, Jamaica, 
vacating this post on hia appointment as Assistant 
Director of the Royal Botanic Gardens, Kew. Here 
he remained for twelve years (1886-08), becoming 
then Imperial Commissioner, West Indian Agricultural 
Department, From 1908 until 1018 he was scientific 
adviser in tropical agriculture to the Colonial Office. 
Sir Daniel was president of Section K (Botany) at 
the Bournemouth meeting of the British Association 
in 1019. 


Cor. Crompton, the distinguished engineer, who 
forms one in a still living group of veterans in that 
branch of science, is a Harrovian. After leaving 
school he began training as a mechanical engineer, 
‘but for family reasons entered the army and for some 
years served with his regiment in India. Whilst on 
the Commander-in-Chief's staff at Simla, he per- 
suaded the Governor-General, Lord Mayo, to promote 
the first large-scale road.-transport experiment. 
Returning to England in 1876, Col. Crompton engaged 
in electrical engineering, founded the firm of Crompton 
and Co., and remained its managing director for 

- nearly thirty years, a period of unceasing application 
to electrical undertakings at home and abroad. For 
long Col. Crompton rendered unstinting servioe to 
the National Physical Laboratory in a consultative 
capacity. He has been twice president of the 
Institution of Electrical Engineers, and he was, in 
1926, awarded the Faraday medal of the Institution. 
Stil actively engaged, he is a member of council of 
the Institution of Civil Engineers, and representative 
of that body on the official Advisory Panel (Ministry 
of Transport). 


A OONVEBBAZIONH was held at the East London 
College on May 15 to commemorate the twenty- 
first birthslay of the Gollege as a ‘school’ of the 
- University of London, The College has, however, 

-provided education of university type for more than 
forty years, and for eighteen years hes participated 
in the Government grant to university colleges. His 

ajesty the King is Patron of the Cojlege, and the 

and Queen visited it five years ago. On the 
present occasion the Duke and Duchess of York were 
_-distinguiahed guesta, and, with the Masters ,and 

Wardeng of the Drapers’ Company, the Vioe-Chan- 
oellor and the Principal of the University of London 
and more than 2000 others, were received in the 
Queen's Hall by the Deputy Chairman of the College 
Counoil, Sir Lynden Maoaseey and Principal Hatton. 
After the presentation of the members of the College 
Council, of the Academic Board and of the officials of 
-the Students’ Union to the Duke and Duchess, their 
Royal Highnesses made a tour of the laborafories, in 
whioh about 150 experiments had been arranged and 
-wero demonstrated by the staff or the students. Short 
Jecturfe on broadcasting, television, and noctoviaion, 
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and on other subjects were given by Capt. P. P. 
Eokersley, Mr. J. L. Baird, and members of the steff.. 


A FEATURE of the laboratory exhibite, somewhat 
unusual at a oonversarione, was the amount of 
apparatus and the number of experiments repreeent- 
ing research either completed or in progress in East 
London College. As examples may be mentioned : 
in the physics laboratories, the elasticity of metals 
and experiments on sound ; in the geology laboratory, 
the photomicrography of rocks; in the botany 
laboratory,.the exhibit by Dr. W. A. Goddyn of 
Leyden, illustrating natural hybrids between planta 
and between humans, and that of mosquito larve and 
their food ; in the eleotrical engineering laboratory, 
the investigation of the electrical fleld about high- 
voltage apparatus and of the three-carbon arc; in 
the mechanical engineering laboratory, the researches 
on the temperature distribution in a dual cycle oil 
engine and that on the application of the principle 
of similitude to earth preesures; in the chemical 
laboratories, the furnace for specific heata of gases at 
1500° C. and the apparatus for measuring heats of 
solution; and in the zoology department, the speci- 
mens illustrating species. The fine library on the 
Imes of the British Museum reading room, with its 
large collection of books relating to Shakespeare from- 
the library of, the late Sir Sydney Lee, provided 
interest for the literary guesta, while the dancing to 
which the Queen’s Hall was devoted after 9.30, kept 
many of the studente and gueste until nearly midnight. 


Taa annual general meeting of the Institute of 
Physics was held on May 15, when the following 
officers were elected for the year 1928-29: President, 
Bir Frank Dyson; Vice-Presidents, Dr. Alexander 
Russell and Mr. C. C. Paterson ; Honorary Treasurer, 
Major C. E. 8. Phillips ;~ Honorary Seor&tary, Prof. 
A. O. Rankine. Sir Ernest Rutherford and Sir 
Richard Glazebrook were elected honorary fellows of 
the Institute. The president, in moving the adoption 
of the Report of the Board for the year 1927, referred 
to the substantial additions to the membership of 
the Institute durmg the year, and to the increased 
activities which coincided with the transfer of the 
offices to South Kensington. The Royal Meteoro- 
logical has been added to: the list of participating 
societies. The report affords evidence of the progress 
made by the Journal of Sotentifio Instruments, whioh 
*now, at the olose of its fourth annual volume, may 
clam to be firmly established. The journal has 
become & recognised medium for the publication of 
papers dealing with the instrumental aspects of 
scientific work. An important announcement in 
relation to the journal, of interest to present and 
future members of the Institute, was made at the 
meeting, namely, the decision of the Board that, 
cbmmenoing in January 1929, the journal is to be 
distributed without charge to fellows, and at & small 
charge to associates. Dr. C. V. Drysdale's resigna- 
tion from the editorship, largely on acoount of ill- 
health, has been accepted by the Board with great 
regret; the secretary of the Institute, Mr. Thomas 
Martin, has been appointed his suoceesor. 
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Ar the close of the annual meeting of the Institute 
of Physics, Sir Frank Dyson gave his presidential 
address, taking as his subject “ Physios in Astronomy.” 
Among the developments of astronomy and astro- 
physics in which physics has-played an important 
part are the successive improvements in the oon- 
struction of alocks which have led to accurate time- 
keeping, The independence of the ‘judiciary’ and 
the ‘executive,’ that is, of the pendulum and the 
clock train, is largely secured by Riefler's work. „The 
latest solution of the diffloulties, resulting in & nearly 
perfect timekeeper, has been made by Mr. Shortt in 
conjunction with Mr. Hope Jones of the Synchro- 
nome Company, in the clock they have produced. 
Sir Frank Dyson also referred to the work of astro- 
nomers in ensuring uniformity of timekeeping by the 
distribution of time signals, from the dropping of the 
time-ball by hand, which was instituted by Pond at 
Greenwich at the commencement of the last century, 
to the final stage in which wireless is used in the oo- 
operation of Greenwich with the British Broadcasting 
Corporation. Increase in the sire of telescopes has 
called for the assistance of the engineer and physicist 
in the'provision in the observatory of driving clocks 
and electric motors for moving the instrument and 
turning the domes and shutters; while the manu- 
facture of optical glass has provided one of the 
principal and most important fields for the practice 
of physical science in the servioe of the astronomer. 


Pror. B. Laxapon’s summary of the sixth season's 
work of the Oxford-Field Museum Expedition’s work 
at Kish, which appeared in the Times of May 17, 
serves to emphasise once more the remarkable 
additions to our knowledge of the early age of metal 
which have been made by the excavations in Meso- 
potamia of the last few years. In the past season 
this expedition has been engaged under ite field 
director, Mr. M. F. Watelin, in the excavation of a 
mound to the north-weet of the great stage tower of 
Hursagkalammse. After laying bare to a depth of 
25 feet, the ruins of a temple of Sargonic times, dating 
from about 2700 5.0., over an area of 300 yards square, 
beneath a sterile stratum 7 ft. thick was reached a 
continuous red earth stratum of five feet m thickness 
which extended over the whole area and represented 
the temenos platform on which the stage tower and 
three great temples of Kish were erected. This 
representa plain level. At thig point there is & 
definite break between the objects of the red stratum® 
and those of the earlier civilisation beneath, which 
yields, as Prof. Langdon points out, ‘‘ & moet valuable 
chronological and archwological oriterion in ` the 
evolution of ancient civilisation.” In this earlier 
stratum excavations were carried down 25 ft. below 
plain level. Here were found & long series of brick- 
vaulted tombe with true arches, in which the bodies 
were laid upon boards resting on layers of potaherds. 
Inscribed cylinder seals and tablets cease at this level, 


and the funerary equipment is entirely different from - 


‘that of the later strata. Stone bowls and spouted 
painted pots characterise the cemetery. Two of the 
tomba contained ` two- and four-wheel chariots 
mounted in bronze and with the bodies of the oxen. 
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It would appear, therefore, that the custom of 
sacrificing oxen and attendants to accompany their 
mester was practised. The overlying red layer is 
definitely dated as preceding 2900 3.0. Prof. Lang- 
don dates this pre-Sumerian culture at about 1000 
years before the oldest Sumerian inscriptions which 
can be translated. Prof. Langdon concludes by 
announcing that Dr. Rushton Parker has generously 
offered to give to the funds of the expedition 10 per 
cent of the total amount of any contributions received 
before Oct. 1 next. 


Tue Huxley-Wilberforoe debate at the Oxford 
meeting of the British Association in 1860 has come 
to be regarded as a oladeio encounter in the progress 
of modern scientific thought, typifying the overthrow 
of rhetorical distractions, prejudice, and intolerance 
in face of cool reason. On all hands the effectiveness 
of Huxley’s clositig words were admitted, and it is 
strange that in spite of this unanimity, no member 
of that memorable audience could recollect the exact 
terms of his overwhelming retort to the Bishop of 
Oxford. Prof. E. B. Péulton’s contribution to the 
Jesus College Magasins Lent Term number, therefore, 
makes some weloome additions., He shows that 
Huxley was present at the meeting against his own 
inclmation, and quotes several versions of the en- 
counter, revealing that the article in Maom4llan's 
Magasine for October 1898 was written by Mrs. 
William Sidgwick. But the moet socurate account 
is that contained in the letter from J. R. Green, wbo 
had just graduated B.A., to his college friend, now 
Sir William Boyd Dawkins. (It is amusing to picture 
this doyen of British prehistoric archmologista 
‘chucking’ a snowball through the glass of Green's 
window, as he confessed to the author he had done.) 

Gzazuns's letter was written three days after the meet- 
ing, and Prof. Poulton prints a oommunication from 
Huxley himself, written leas than a year before his 
death, stating that in his opinion ita account, with 
one emendation, was accurate. “JI asserted, and I 
repeat, that & man has no reason to be ashamed of 
having an ape for his grandfather. If thee were ax 
ancestor whom I should feel shame in recalling, it 
would rather be a man, a man of restless and versatile 
intellect, who, not content with [an equivocal] success 
in his own sphere of activity, plunges into scientific 
questions with which he has no real acquaintance, 
only to obecure them by an aimleas rhetoric, arl 
distract the attention of his hearers from the real 
point at issue by eloquent digressions, and Bkiled 

appeals to religious prejudice.” We have in 
parenthesea the words which Huxley considered he 
did not use. Sir William Boyd Dawkins has expressed 
his intention of presenting the letter from which the 
above is a short extract, together with others of the 
deepest interest, to the archives of Jesus College, 


A ocungsuronu tablet of Rusa I. of Chaldwa (738— 
714 3.0.5, found by the Armenian scholar Avdalbegian 
in July last at Nor-Bayazet in Armenia, proves to be 
of considerable historical importance. It definitely 
identifies the Velitkukhi region with the disttict of 
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Nor-Bayazet, confirming the indication of another 
tablet of King Rusa in which Velitkukhi is men- 
tioned among twenty-three countries conquered by 
that king. Some scholars identify Velitkukhi with 
Colchis, thus extending the Chaldwjan conquesta far 
into the north. The inscription is cut on a massive 
basalt slab, apparently the corner stone of some 
edifice, and consists of eight lines. An illustration, with 
translation, appears in the Weekly News Buletin of 
Feb. 4 of the Russian Society for Cultural Relations 
with Foreign Countries. 
Tux Eugenics Review begins ita twentieth volume in 
a new dress, in accordance with ite increasing import- 
ance as a periodical dealing with everything that 
EE eugenics or racial welfare. It is edited for 
the Eugenics Society by Mr. Eldon Moore. The 
current number oonteins the annual Galton Lecture by 
“Dr. C. J- Bond, on the causes of racial decay. Mr. 
W. T. J. Gun replies to Prof. Raymond Pearl’s rather 
hasty conclusion that great men have usually sprung 
from mediocre families, and Miss M. C. Buer discusses 
present and past birth- and death-rates in a review of 
Griffith's ‘‘ Population Problems of the Age of Mal- 
thus." Other short articles are on ' The Cost of a 
Child ” and “ Temperament and Social Class.” The 
remainder of a number containing 74 pages is devoted 
to notes, book reviews and notices, and current peri- 
odicals, The net is spread widely, and everything 
bearing on the current problems of eugenioe finds a 
place. The journal is valuable to all those interested 
in the problems of sociology, medicine, anthropology, 
_ and heredity applied to man. 


Tan popular interest taken in evolution in America 
is shown by a new monthly journal called Evolution, 
published in New York. A recent number has on its 
front page the “Family tree of Man," in which the 
relationahips of the various types of human, pre- 
human, and anthropoid ape skulls are diagrammati- 
cally shown from an exhibit in the American Museum 
of Natural History. The nature of the contenta of the 
number oan be judged from some of the titles, which 
include “'Whomas H. Huxley and Peter Kropotkin,” 
“How Man differs from the Ape,” “X-rays stimulate 
Variation,” “ Evolution and the New Perspective of 
Life Purposes,” “How old is the World?” The 
editor does nob deal gently with the Fundamentaliste. 

result should be to spread a more rational and 
unprejudiced attitude to the whole subject of man's 
_ origin and development. 

Ix September next, the Folk-Lore Society, which 
waa foursded in 1878, will celebrate ita fiftieth anni- 
versary. The occasion is to be marked by an Inter- 
national Jubilee Congress of Folk-Lore which will be 
held in London on Sept. 19-25. An influential 
advisory council is in process of formation. Among 
those who have already intimated their willingness to 
perve are: Bir James and Lady Frazer; Prof. R. M. 
Dawkins, president of the Folk-Lore Society; Prof. 
J. L. Myres, president of the Royal Anthropological 
Institute; Dr. M. Gaster; Dr. Haddon; Lady 
Gomme; Prof. Halliday; Sir Everard im Thurn ; 
Prof. Westermarck; Sir Richard Temple; Prof. 
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Bayoe; Prof. Seligman; Sir D’Arcy>Power; Mr. 
Henry Balfour; as well as a number of distinguished 
continental and American folklorista and anthro: 
pologista. 

Is the issue of Chemistry and Indusiry for April 20 
is an account of an address delivered by Prof. H. E. 
Armstrong before the Lancaster Astronomical and 
Scientific Association. The subject of the address, 
which was reported in full in the Lancaster Observer 
and Morecambe Ohroniols for Mar. 23, was Edward 
Frankland. Prof. Armstrong was at one time an 
assistant to Frankland, and he gave an interesting 
account of Frankland’s life as a man, rather than of 
his work as & chemist, which has been told before. 
One of Frankland's greatest scientific contributions 
was his investigation of public water supply and 
drainage, which led to a great reduction of cholera 
and typhoid fever during the latter half of the 
nineteenth century. 


Tga annual visitation of the Royal Observatory, 
Greenwich, will be held on Saturday, June 2. The 
Observatory will be open for inspection by invited 
gueete'at 3.30 p.w. 


Taa British Empire"Canoer Campaign has reoeived 
an intimation that His Majesty The King (Patron of 
the Campaign) will receive the overseas delegates 
to the forthooming International Conference on 
Cancer at Buckingham Palace on Monday,-July 16. 


A PUBLIO meeting will be held at King’s College, 
London, at 5.30 ».. on Thursday, May 31, under the 
auspices of the University of London Animal Welfare 
Society, to discuss '' Man's Duty to Animals" The 
chair will be taken by Prof. Hobday, Principal of 
the Royal Veterinary College, who is president of 
the Society. 


A LABGE earthquake was recorded at Kew Observa-. 
tory on May 14 at 22 hr. 27 min. 26 seo, G.M.T. 
The epicentre is estimated to be 5850 miles away in an 
easterly direction and is probably one of the islands 
off the Asiatic coast. The main shook waa followed 
by & smaller oné at the same distance away on May 15 
at 2 br. 49 min. 00 seo. 


^ By the will of Lieut.-Col. A. J. C. Cunningham, R.E., 
who died on Feb. 8, aged eighty-five years, the London 
Mathematical Society will receive £1000 for the im- 

@rovement of the method of faotorisation of large 
numbers, and £2000 for the publication of Col. 
Cunningham's unpublished printed mathematical 
works and the completion and publication of his mathe- ` 
matical MSS., and also his library of mathamatioal 
books. The residue of his estate is to be divided as 
to one-twelfth to the London Mathematical Society, 
and one-twelfth to the British Association, mathe- 
matical subsectaon, for preparing new mathematical 
tables in the theory of numbers. 


AT & general meeting of members of the Institute 
of Metals, held in London on-May 8, an invitation 
was received from the American Institute of Mining 
and Metallurgical Engineers to hold a meeting in the 
United States in 1982. The invitation was accepted, 


` 
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and it is hoped the ample notace given of the proposed. 
meeting will make possible a good attendance. The 
council of the Institute is endeavouring to arrange 
for an inclusive fare of about £100 to cover the entire 
cost of the trip, which will be of about five weeks’ 
duration, and will take’ place in the autumn, both 
Canada and the United States being visited. 


Tun centenary of the incorporation by Royal Charter 
of the Institution of Civil Engineers will be celebrated 
dn June 8—7. On Sunday, June 3, the president and 
council of the Institution, with members and dele- 
gates, will attend a service at 3 p.m. at Westminster 
Abbey. On the following day an address will be 
given by the præsident, Mr. E. F. C. Trenọh, at a 
reception in the Hall of the Institution, and in the 
afternoon the thirty-fourth James Forrest Lecture 
will be delivered by Bir Alfred Ewing on '' A Century 
of Inventions.” The remaining days of the cele- 
bration will be oocupied by a conference dealing with 
railway, marine, hydro-electric, and other aspects of 
engineering, and with visita to engineering works. 
Cards of admission to the meetings of the conference 
can be obtained frqm the secretary of the Institution 
by members of other engineering societies. 


Tum oouneil of the Institution of Electrical Engin- 


eers has made the following awards of premiums for 


papers read during the session 1927—28 or accepted 
for publication: The Institution Premium to Mr. 
F. H. Rosencranta; Ayrton Premium to Mr. F. 
Lydall; Fahie Premium to Mr. B. 8. Cohen; John 
Hopkinson Premium to Mr. D. B. Hoseason ; Kelvin 
Premium to Messrs. T. N. Riley and T. R. Soott ; 
Paris Premium to Meers. A. H. Law and J. P. 
Chittenden ; Extra Premiums to Mr. E, C. McKinnon, 
Mr. H. B. Poynder, Dr. T. H. Turney, Mr. P. D. 
Morgan; Wireleas Premiums to Prof. E. V. Appleton, 
` Lieut.-Col A. G. Lee, Messrs. G. W. N. Cobbold and 
A. E. Underdown; and Willians Premium to 
Lieut.-Col. H. E. O’Brien. 


Tam annual oongrees of the South-Eastern Union 
of Beientiflo Societies opens at Rochester on June 6, 
and Sir Martin Conway will take as the subject of 
his presidential -address ‘‘ Mountain Exploration.” 
As a veteran explorer and traveller, his reminiscences 
on this subject will: undoubtedly prove of much 
interest and importance. The oengrees will last ovem 
four days, and addreases will be given by Prof. 
E. W. MaoBride, Dr. Mortimer Wheeler, director of 
the London Museum, Dr. William Martin, the well- 
known London archwologist, Mr. H. B. Milner, of 
the Royal School of Mines, who will lecture on 
“Geology from the Air,” and others. Visita will be 
paid to Rochester Cathedral and Castle, Gads Hill 
and Dickens Land, Blue Bell Hill, where is the 
famous Kits Coty dolmen and other stone age relics, 
and other places of interest. Further information 
can be obtained from the honorary secretary, Mr. 
Edward A. Martin, St. Lawrence, Isle of Wight. 


Tus annual free booklet publiahed by Messrs. 
Burroughs Wellcome and Co. ıs this year entitled 
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“ Pictorial Perfection in Photography," and besides 
some interesting pictorial illustrations and elementary 
details of manipulation, includes time and tempera- 
ture tables for development with the various ‘tabloid’ 
developers prepared by the firm, some details regard- 
ing enlarging, and colour effects obtained by ataining, 
by toning, and by double toning. 


Tue February issue of X-Ray News and Clinical 
Photography, published by Kodak Limited, is devoted 
to the use of X-rays in dentistry. The factors treated 
of are illustrated by diagrams, photographs, and 
examples, and include the position of the patient's. 
head, the fixation of the head, the use of a ffilm holder 
to ‘prevent the film from alipping, the correct angle 
of the tube, and the exposures necessary for the 
various teeth under conditions that are given. Extra- 
oral work is also described showing how to avoid the 
super-imposition of the image of the anterior jaw on 
the area under examination. 


Ow the oocasion of the Linguistic Congress at The 
Hague last month, an International Society of Ex- 
perimental Phonetios was founded. The following 
elections took place: President, Prof. E. W. Scripture, 
of Vienna; Vice-President, Dr. E. A. Meyer, of Stock- 
holm; Honorary Members, Prof. A. Meillet, of Paris, 
and Prof. L. Zwaardemaker, of Utrecht. The object 
of the Society is the promotion of seientiflo research 
in experimental phonetics. A Bulletin will be issued 
from time to time. The membership fee for 1928 is 
5 shillings, or a dollar and a quarter. Applications 
with fee are to be sent to Prof. E. W. Soripture, 
Strudelhofgaase 4, Vienna, Austria. 


APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned :—A prinorpal 
of the Acton Technical Institute—The Secretary, 
Middlesex Education Committee, 40 Eccleston Square, 
B.W.1 (May 30). An instrument maker to &ssstin 
making and repairing scientiflo instrumenta, at the 
Bradford Technical College—The Principal, Technical 
College, Bradford (May 81). A part-time lecturer in 
sociology at Bedford College*for Wormen-'The Beore- 
tary, Bedford Collége for Women, Regent’s Park, N.W.1 
(June 4). An assistant in the mining department of 
the North Staffordshire Technical College—The Clerk 
to the Governors, Town Hall, Hanley, Stoke-on-Trent 
(June 4). A*lecturer in architecture in the Uni 
of Sheffeld—The Registrar, University, Sheffield 
(June 4). A full-time teacher in the department of 
mechanical engineering of the Rugby College of 
Technology and Arta—The Organiser of, Further 
Education in Rugby, 61 Clifton Road, Rugby (June 6). 
A senior technical officer in the Wireless Department 
of ihe Royal Aircraft Establishment, primarily for 
work on design and development of wirelees receivers 
for use in aircraft—The Chief Superintendent, R.A.E., 
South Farnborough, Hants (June 9. on form A.258). 
An assigtant lecturer in geography in the University 
of Birmingham-— The Secretary, University, Birming- 
ham (June 11) A lecturer in mechanical engineer- 
ing and & lecturer in mathematios and physics at 
the Chesterfleld Technical College—The Principal, 
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Technical College, Chesterfield (June 11). A part-time 
demonstrator in biology st King’s College for Women 
(Household and Social Science Department)—The 
Secretary, King’s College for Women, Campden Hill 
Road, W.8 (June 16). A reader in chemistry at 
the East London College—The Academic Registrar, 
University of London, South Kensington, 8.W.7 
(June 21) The John Lucas Walker studentship of 
the University of Cambridge— Prof. H. R. Dean, 
Pathological Laboratory, Medical School, Cambridge 
(June 28). A leather research chemist for the New 
Zealand Tanners’ Research Association—The High 
Commisajoner for New Zealand, 415 Strand, W.0.2 
(June 30). A dairy baoteriologist, a dairy chemist, 
two senior plant pathologists, a senior plant geneti- 
cist, and & senior. plant physiologist, each under 
the Australian Commonwealth Counail for Scientific 
and Industrial Research—The Acting Secretary, 
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Commonwealth Council for Scientific and Industrial 
Research, $14 Albert Street, East Melbourne, Victoria, 
Australia (Aug. 15). A test assistant at the Royal 
Aircraft Eateblishment for calculation work in oon- 
nexion with engine investigations—The Chief Super- 
intendent, R.A.E., South Farnborough, Hants (quot- 
ing A.275). A senior research assistant, experienced 
in the science and practace of poultry husbandry, at 
the National Institute of Poultry Husbendry-—The 
Director, Netional Institute of Poultry Husbandry, 
Newport, Shropshire. Teachers of engineering and of 
mathematics and a full-time instructor in engineering 
workshopa, with special qualifications in metal plate 
work, at the Wandsworth Technical Institute—The 
Principal, Wandsworth Technical Institute,8.W. An 
assistant in the physics department, Woolwich 
Polytechnio—The Principal, Woolwich Polytechnic, 
8.E.18. - - 





Our Astronomical Column. , 


Toa Pransr Muncony.—Mr. W. F. 

writes: ‘‘A favourable easterly elongation of the 
planet ‘will oocur on June 3, and thjs rathér 
diffioulb object ought to-be well seen as an i 
star between about May 26 and June 7. At spring 
m aed Mercury is usually seen under the 
brightest aspect a few evenings before the date of 
elongatión. This year the planet seta about two 
hours after the sun for about a fortnight, and should 
be distinctly visible to the unaided eye after sunset 
whenever weet-north-weeb sky is clear of clouds 
up to about June 7. The twilight is strong at 
iiia period OP the yeu; bub Marar? will ve hri ter 
than a d itude eia apes should be easil 
distinguishable by persons of ordinary vision. It 
exhibits a redalh. kitre and presenta a starlike 
aspect from the fact that ita small diso shows ecintilla- 
tion similarly to that of the fixed stars. The low 
altitude at which it is usually obeerved encourages 
this appearance as the atmospherio effecta are more 
pronounced when objects are near the horizon than 
when they are at considerable elevations. ~ Were the 

ish climate more favourable for astronomical 
observations, Meroury would be often seen either 
before sunwise or following sunset and considered an 
easy object, but olouded sky at low altitudes fre- 
quently prevent the attempts of observers being 


MaAawwmri0 Brorws AND SUNSPOTS.—Among the 
astronomical exhibits from thé HoyalgObeervatory, 
Gteenwich, which were on view during the conver- 
sarione held at the Po Besser on May 17, there 
waa &'merieg of solar photo hs and reproductions 
of magnetic traces illustrating the frequent ooinoidenoe 
between gery large terrestrial magnetic storms and 
large sunspots. .The ted by the 
exhibits was 1874—1927. 54 years there 
were recorded at Greenwich 17 large magnetic storms 
with as follows: Declination 90’, ar, Hori- 
zontal Foroe (or Vertical Foroe) 500 y. In 15 of 
those cases there was, at the time of the commence- 
ment of the storm, a large sunspot (mean area 500 
millionths of the hemisphere or greater) within 
4 days of the sun’s central meridian. At the time 
of one of the two remaining storms there was a 
smaller spot near the central meridian, but this t 
had been a large one in the previous rotation, 
it was associated with one of the 15 large magnetic 
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period 


storms. de tones: of tho ne sca 
also no t near the cen! meridian at the 
time,- but ly it is of significance that one solar 


rotation (about 27 days) afterwards & large spot 
origi near the central meridian. The coincidence 
shown between. these Bes large magae aoe Pd 
large sunspots is strongly suggestive of & ioriship 
between individual spots and individual magnetic 
storm of a certain magnitude. 


A Sveansrap Cavsa or Nmw Srans.—M. C. 
Johnson offers in M.N.R.A.S. for March a 
explanation of new stara. He points out that any 

table explanation must be adequate to acoount 
for tha largo Ancor? en liberated, and must be 
likely to occur sufficiently o to give two or three 
nove annually ; this includes the faint novie that do 
not attain -eye visibility. 

Collision of star with ster would not oocur often 
enough to be acceptable as a general explanation. 
The theory that the outburst is due to some sudden 
change in the star’s interior has found favour of late, 
but we have no date for estimating whether such 
changes would occur sufficiently often to explain all 
oases 


We know that nebulw extend through vast 
ions of space, go that the impact of a star with a 
nebala is not too improbable as an explanation ; but. 
the boundaries of nebulm are so diffused that it has 
not been considered likely that & collision would give 
rise to such a sudden outburst às we observe in nove. 
Air. Johnson that the first effect of the entry 
of a star into a nebula may be to form a blanket round 
the star which obetructe the output of its heat and 
BO causes a gradual accumulation of heat which oul- 
minates in a violent outburst. The suggestion is 
similar to the explanation of long-period variables by 
ing a smoke-cloud to form round tham, bottling 
up the heat, until the latter accumulates and dismpates 
cloud. 


The author gives reasons for thinking that the entry 
of a faint dwarf into a nebula would be oe most tor 
to produce the required conditions. It might in 
the nebula for two centuries before the outbreak 
ocourred, its light being dimmed by 40 per cent. Its 
surface temperature, taken aa 8000 previously, t 
then rise to 11,000? for three months or so. Col. 
F. J. M. Stratton and Prof. E. A. Milne have helped 
and enoouraged Mr. Jobnson in this study. 


- 
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Research Items. 


Guosts os East A¥Rica.—A further contribution 
to the study of ghosts and devils in East Africa, by 
Mr. G. W. B. Huntingford, appears in Man for May. 
Among the Bantu, ghosts vimt the huts of siok people 
only. When they ap it was usual to go toa 
me A man for medicine to exorcise them. <A goat 
was killed, some of ita blood put in a pot with the 
medicine, and it was left at some distance for the 
ghost to eat. The spirits of the dead live m holes in 
the ground and people in health do not see them. 
A land of evil spirit which is abroad at night takes 
the form of a black brd. Among the Syan of Bugishu 
in Uganda it is customary to e yearly offerings of 
eleusine corn to the spirite of the dead. If anyone 

ects this custom spirit comes at night 
and seizes bim by the neck with ita bands. In the 
morning he is ill and cannot eat. He must go at once 
to & medicine man, who will tell hrm to make an 
offering of a goat or fowl and beer. The goat or fowl 
is put ın a tree at some distance, while tho beer is put 
1n & hole dug just outside the door of the hut. Certain 
of the witch doctors are-ssid-to turn into hyenas at 
night and to prowl around the huts of people they do 
not like, how like hyenas (the Kitoeh of northern 
Kavirondo). Among the Nilo-Hamitic peoples, the 
Nandi believe in a devil with one leg, nine buttocks, 
and a mouth which shines like a lamp, which they call 
Chemosit. It wanders about at night looking for 
children to eat, whom it entioes by singing. Tobolwa 
Hill, in north-west Nandi, is said to be haunted. The 
irita of people, cattle, and may be heard there. 
e others deny this, it is evident that the hill is 
not liked, and there are no huts or people anywhere 
near it. 


PAGANISM IN THE CHURCHHS.—Some interesting 
examples of survivals of pagan beliefs and practices 


in early and modern Christianity were cited in an 
article Mr. C. E. Lart in the Hibbert Journal for 
April. Edict of Theodosius of a.p. 880, later 


ratifled by G: the Great in his letter to Mellitus, 
the missionary to Britain, allowed heethen temples to 
be reconsecrated to Christian use, and sanctioned the 
continuation of Buch rites and usages as oould be 
Turned o ue Papo of anp su qteh. This recognised 
& practice which already in the Church of 
the Catacombs. As a result, while the Church forbad 
the worship of sticks and stones, the local became 
a saint, the pagan holy stone was sprinkled with holy 
water and a Latin cross was out on it. The worshi 

of fire, lighted torches, trees, fountains, wells, an 

menhirs were forbidden by numerous Church Councils 
from that at Arlee in A.D. 453 down to that at Toledo 
in 692, and similar practices were forbidden by Charle- 
magne in 789, inoluding that of beating the bounds. 
Bt. Patrick took holy stones into the church after 
sprinkling them with holy water, one such, covered 
with gold plates, being preserved in the Cathedral of 
Clogher until 1498. Traces of sun worship are 
numerous, for efample, in the use of the south aide of 
the churchyard, the north bemg allotted to suicides. 
The wedding ring is a symbol of the sun. Monasti- 
ciam was over from Buddhism, and the nun 
was the vestal, the ‘ bride of the god.’ . 


Tum RODENTS oF Cuvros.—In continuation of his 
guide to the mammals of Ceylon, W. W. A. Phillips 
now describes the rodents (Spolia Zeylandica, vol. 14, 
1928). Greater in numbers than'any other mammalian 
order in the island, with the exception of the bats, 
they also show more differentiation in structure, as 
is indicated by the large variety of families, genera, 
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and species. Of the twenty-seven indigenous forms, 
the majority are squirrels and rata, apart from which 
there occur only a porcupine and a hare. The specific 
descriptions contain many interesting notes on habits. 
It is remarkable to read of the fusus poanian 
of the Ceylon gerbil, which has been o to kill 
and devour a young rat and a small bat, and to have | 
attacked a small monkey. - Seasonal movements, and 
the control of the balance of Nature, are well illus- 
trated in the succesmon of events which follow the 
maturing of the ‘ nillu’ (Strobilanthes), a j e plant 
common on the hill-aidee., As soon as the abundant 
seed oommenoes to ri a local migration takes 
place, and j e fowl, bronze-wi doves, and 
many cats ul i t species make for the area, and 
Pre Seon cy eee Bome of the gourmands eat 
to death, and others reach the same end by becoming 
Bo le io that they fall easy victims to the carni- 
vores which have followed hard upon the heels of the 
first migranta. 

Toa CLASSIFICATION OF dice E ae 
years have passed since the last volume of Simon’s 
‘Histoire Naturelle dea i " was published, and 
in that time the study of spiders has so inoreaaed the 
number of known ies and genera, that 8 revision 18 
weloome. Prof. A. viteh, whose preliminary 
papar on the subject was noticed in these oo 
our , has now produced a striking and in- 
valuable Ser Aranearum ’’—in Trans. 
Oonnect. Acad. Sci., 39, 1-270. This lista the whole 
of the 2144 genera established to date, arranged in 
55 families. Tables for dividing the families into 
sub-families are given wherever they are ired, 
followed by the genera of each sub-famuly, printed 
alphabetically, with their authors, dates, and types. 
Finally, there is an alphabetical list of 623 generic 
synonyma, with their authors, dates, types, and the 
genera to which they should be referred. It is at 
present useleas to expect complete agreement of all 
authorities upon title, and there are & certain 
number of details which do not conform to the present 
British custom ; but these are small blemishes in a 
work the importance of which it would be hard to 
overestimate. After long uncertainty, the order of 
spiders is reaching a weloome oondition of stability. 


SrowrATOrp Fisuss.—The ies of the deep-sea 
Stomiatoid fishes have recently been reviewed by Mr. 
A. E. Parr as a result of a very rich collection of these 
fishes made by the Pawnee under the direction of Mr. 
zy Payne Bingham (Scientific Resulta of the 

ird Oceanographic Expedition of the Pawnee, 1927. 
Bulletin of ds Bingham Oceanographic Oollection, 
vol. 8, art. 2, 1927). More than thirty species wert 
captured, of which twenty-one were new to science, 
from the waters in the region of the Bahamas: Mr. 
Parr has grouped the f. es Astroneethidm, Idiacan- 
thidæ, and Melanostomiatids in a new subogzder, the 
Gymnophotodermi. They are characterised by the 
preeenoo of highly differentiated luminous o 
combined with a primitive (though secondary) Baked. 
neas of the skin. The author has not included in this 
suborder the genus Stomias on the grounds that fishes 
of this genus possess scales that cannot be considered 
a8 having been redeveloped from & naked ancestor. 
At the same time, the genus cannot be regarded as a 
direct répresentative of & scale-bearing ancestor of the 
first G: photoderm owing to the positions of ite 
fins. ing Astronesthes aa the most primitive 
of the recent Gymnophotodermi, the author the 
probable phylogenetic relationships of the genera of 
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844. 
the Melancetomiatidw. Keys are given to the genera 
and species, and the new species are described, with 


illustrations by the author and by Mr. W. 8. Bronson. 


Curomosomes IN Mxros.—T. ia populnea 
Conta T. Cal to the cottons 
ni oungman (Annals of Botany, v. 41, 

785) fin c SC M dad e i con 
Fis samia norbot à ihi Meath OONAN while Mid 
American cottons are known from the work ‘of 
Denham to have twice as many chromosomes. 


thet the 13 bodies of the heterotypio 
become massed together and emerge in metaphase 
as an equatorial belt of 8 bodies. This is interpreted 
to mean that 10 bodies fuse in pairs, leaving 8 unpaired. 
The latter paæ undivided into one daughter nucleus, 
while the 5 pairs separate. A tetrad resulta, in which 
one nucleus has more chromosomes than the other 
three. The explanation suggested is that transverse 
fragmentation of certain chromosomes takes place at 
some stage in the life history. Some of the figures 
suggest imperfect flration, but the problem involved 
is a very interesting one and will no doubt be cleared 
up by further investigation. 


Lomwa-urvmp Prawr Cunra.—D. T. MacDo 
his oollaborators have made some LIU EH obe 
tions ing certain types of t ich seem. 
to o e Sch longevity ae Nat., 60, 398, and 
61, 385). Living medullary cells of the tree cactus 
(Carnagiaa), well over a century old, have faac re- 
corded, and examination of elementa of all A rage 
cates active ent during the second of the 
century. The on cactus (Ferocactus) has also been 
found to contain similar medullary oells of great age, 
tHe active growth in this case, however, ceasing after 
the first decade. In all of these cells, the carbohydrate 
constituents, pentosans and hexoses, progreemively 
decrease with age, while the fatty constituenta and 
nitrogenous materials change much leas. Transforma- 
tion of sugars to wall material with consequent thiok- 
ening is apparent in Oarnegiea and in the medulla of 
Ferocactus. i 


and 


It is in to note, however, that 
the disa of carbohydrates in the cortical 
cells of Ferccactus extends even to the cell walls, 


which are thinner after & hundred yeers than after 
the first ten years of their life, the re- 
moval and liquefaction of pentosans. Still more 
recently MacDo and Smith have recorded living 
in the heartwood of S sempervirens 
changes in the 


r& 
Soles, vol. 66, No. 1715). 

&re accompanied y the disappearance of 
starch and protoplasta from all wood yma 
cells, and the formation of an eai a oured resin 
ee isi ig < or Peeler irs the lumina. Similar 

m the ray parenchyma 
sala red tolewes Dy tho eath and dis- 
integfation of the protoplasta, and a thin layer of 
cytoplasm and a conspicuous nucleus are sometimes 
retaineda Cella of this kind have been recorded by 
the authors from places seventy layers deep in tne 
heartwood, and, as the sapwood was about twen 
three layers i in thickness, e approximate age of 
' cella was reckoned at nearly a century. 


On PaLupina DILUYIANA. — With the view of 
eae meme form is nearest akin to the 
Paludina Kunth, V. Franz (Biblioth. Genetica, 
Bd. 11) discusses the whole of the EuropeaA species 
of Paludina (now better known as Vivi ) Follow- 
ing the earlier continental textboo. the author 

the names of the two cammon species, 


and V. fasotatus, a fact which has to be 
P 
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borne in mind when stud his paper. Careful 
descriptions of the shells "E the several species with 
excellent and elaborate tables of measurementa 
soled tiat ut no anatomical details. The conclusion 
is that P. dilueiana, Kunth; stands nearest to 

, Crist. and Jan, and belongs to the 


T pya 

tidy thermnophi , Bo that ita presence in 
peie north of is thus indicative of warmer 
interglacial periods. 


GEODETIO "TABLES.— New etio tables for 


Sei at a chads eph 
e ety 
Series, 65). Ina -to the tables, Mr. 


A. R. Fania Gels ne Ghat the teleradio] Gor eel 
of Geodesy and Geophysics at Madrid in 1924 decided 
to acoept not Clarke’s, but Hayford’s figure of 1910 
as the standard figure of the earth. The ication 
therefore contains also the transformation to the 


Madrid that is to say, the 1810 figure of 
Hayford. 
Sunvay or NzPAr.—Tbe General «tor 


after 
ee 


1926-27 of the Survey of India records 
three years’ fleld work, the first survey of Ni 
been completed. The task waa undertaken 
Maharaja of Nepal, who asked for the oo- ecran 
alke qo Cabo rs. The result is that it is now 
pose to publiah a skeleton map of Nepal, & country 
[o ae ,000 miles, ding on 
of maps on dur e. The akeleton. eps mier 
the main features of the structure and 18 
attached to tbe Field work was oarried out 
rs TO DB d ane a eaa dede 
map in ts is now being prepared. new 
information. will afterwards be eactustated in revised 
editions of the standard ' degree aheeta, The survey 
presented considerable difficulties by reason of 

relief and diversity of climate. It is believed, 
ever, that any inacouracies will be practically i. 
appreciable on the scales to be used. None of the 
triangulation stations is likely to be so much as 
100 ft. wrong in position ar 30 feet in height, 


Tos EAST AFRICAN ÉARTHQUAXEBM or Jan. 6, 1928. 
—Mr. W. C. Simmons, of the Geological of 
Uganda, has sent us an interesting account of an 
ea e of aera ey Eire Romi Forel soale) which 
occurred on Jan. 6 in ukia Valley, thirty miles 
north of Nakuru, in the Great Rift Valley, Kenya. We 
regret to be unable to find space to print the oom- 
munioation in full, but the following gives some 
of the points of particular value inal init. The 
epicentre of the earthquake be taken as about 
0° 12’ N. lat., 36° 15 E long. C the eastern side of 
the Bubukia Valley, near the foot of the Dp 
cac prnonb & fault-line, indicated on the surface 
e and sefies of cracks, was traced b 
Simmons for about 15 miles, running north- wost 
and south-southeast. Where the slope of the escarp- 
ment hee 40°, the fault appears to have a 
downthrow to the west of as much as 8 feet. The 
a wos nowhere seen a er Do 2 bur always 

vip c a opes an eposita on 
hill-sides, so that the apparent downthrow is 
by the slip. ere the fault crosses 

Teo und, it either becomes a crack with 

e down meentod by a moumd of aoil ro pas gei 

or is mound o ODIUM IM 
Baie direaion, there is apparently very little 
horizontal displacement with Phe fault. It seems 
clear that this was due to the opening up 
of an old fault, and, as the Rift Valley shows very 


numerous linea of fault and is itself due to faulting, it 
is to be expected that earthquakes should occur. 


" 
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A New IxamxERATING Furnace.—aA furnace which 
has recently bean designed to replace the old-fashioned 
muffle-furnaoe for the incineration of samples for 
chemical analysis is described by Dr. Fortnet of 
Berlin in the Ohermsker-Zettung of April 21. In this 
furnace the bulky ara d pane ve been very 
greatly reduoed in extent replaced by tall thin 
cylindrical shells, in which the air can circulate freely 
under its own draught round the specimen. Four of 
such shells are mounted on one base and the simul- 
taneous combustion of four samples can be completed 
in lees than an hour without the addition of oxygen 
or of solid oxidising ta; nor does the sample 
require attention during combustion. The furnace 
is supplied by Mesars. Armin Kühn of Charlottenburg. 


A ParmoroarcaL Microscops.—Reference was 
made in NaTURH, April 14, to several distinctive 
features of the Beck Pathological Microscope which 
has been adopted for use in the laboratories of the 
London School of Hygiene and Tropical Medicine. 
A complete description of the instrument has now 
been included in Messra. R. & J. Beok's catalogue 
(Section F). The microscope is of large size, and 
suitable for advanced students’ use and for research 
investigations in bacteriological, medical, and general 
work. An important feature is the built-in mechani- 
cal stage, which is provided with & special holder to 
take ordinary slides. This can be easily removed, 

. and the top plate will then accommodate a large 
trie dish or culture plate which can still be moved 

y the mechanical motions. The usual oylindrical 
fitti of the substage have been replaced by dove- 
tailed slides by means of which the from one 





forni of illumination to another can be made rapidly, : 


accurately, and with the minimum disturbance of 
the adjustments of the instruments. The milled 
heads for the adjustment of the mechanical stage and 
of the substage have been placed on the left-hand 
side eo as to leave the right-hand side clear for 
drawing. The fine focusmng adjustment is operated 
by two milled drums, one on each side of the limb. 
Rotation of one of these moves the body at twice the 
speed obtained by rotation of the other. An inter- 
mediate as well as a fine adjustment is thus provided. 


. Rorer Sraam AÁOOUMULATOR.—In any industrial 
undertaking, shortage of steam in any one depart- 
ment has & serious effect on the output. In many 
cases the steam consumption of the various depart- 
ments fluctuates widely, and the sudden demands 
have often no relation to one another. Owing to the 
limited thermal storage capacity of a steam boiler, 
it is not suitable to meet wide fluctuations in the 
load. To get over this difficulty, Dr Ruths invented 
some years i hen ee enables 
the steam to be generated at a constant rate although 
the load fluctuates between wide limita. His steam 
accumulators are now in use in several hundred fac? 
* tories, mills, and power stations throughout the world. 
The is described in a booklet by A.J. T. Taylor, 
of ica House, Kingsway, on, W.C.2. By 
.using & steam accumulator, the requisite number of 
boilers can be considerably reduced, and the 

lant is able to carry on easily over the peak load. 
Fhe accumulator is shaped like & very large cylindrical 
boiler, and ial methods are used to ensure ite 
thermal i ion. If the initial preæure of the 
riam m ne P e por aqra oe &nd the final 
preesure 10 Ib., then the amount of steam produced 
would be 4-24 Ib. per cubic foot of water initially in 
the boiler. A preesure variation of 50 lb. per square 
inch would be inadmissible in almost any boiler, but 
the Ruths’ accumulator is specially designed for a 
large pressure drop. In & typical case investigated, 
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the equalising effect of a steam accumulator due to 
ita thermal capacity was found to be eight times that 
of & Lancashire boiler and forty times that of a 
standard water-tube boiler. The thermal loss by 
radiation from the steam accumulator is about 0-2 
GE Beiak thee al unit per aguar 100 eee 
surface per hour per degree Fahrenheit. It is so 
small that the accumulator can be located outside 
the b , even when it is exposed to the rigours 
ofa ish winter. 

APPARATUS FOR USE WITH METALIX X-RAY TUBES. 
—We have received from Messrs. Watson and Son 
(Electro-Medical), Ltd., a catalogue of their ‘Sunio’ 


tus poney vip un for use with the Philips 
; Motalix ' X-ray tube. weight and of X-ray 
apparatus had een gradually inoreasing ad the need 
for adequate protection was appreciated, until the 
introduction of the Metalix tube with ita self-contained 
rotection enabled tus to be made lighter and. 
ess costly, but at the same time providing adequate 
protection. On examining the apparatus described 
in Messra. Watson's catalogue, one immediately 
notices the absence of the large and unwieldy pro- 
tective box which had become such & familiar fea 
of most apparatus. As Messrs. Watson remark, 
though the protection at the tube is all that can be 
desired, 1t cannot protect against the scattered radia- 
tions from the patient: hence the provision of the 
usual lead rubber aprons and screens. All types of 
apparatus for diagnostic work are described and the 
combined couch and ing stand is of interest. 
In this apparatus, one tube ita carriage are used 
foru sight Boreen, over and under couoh work, and in 
addition, the apparatus can be used for tele-radio- 
graphy, up to more than six feet tube to patient dis- 
tance. the tube movements can be made quickly 
without disturbing the patient. All the ap is 
of excellent quality and construction. A wide range of 
Metalix tubes is described, and a tube oan be found 
suitable for any apparatus for diagnoms or therapy. 


"Tum DETEOTION OF PAS IN inde bsp iin 
uae of y-rays so penetrati t they 
ur bea ua dodi ee ee 
um Institute of VERA eae effected, aocording 
to a Daily Sotenoe News in issued by Science 
Service of Washington, D.C., & marked improve- 
ment im the exammation of thick metal castings, 
eto. Examination in this way, when compared 





with the normal’ X-ray in ion, possesses 
several distinct advantages.” It is , ance the 
radium lasts indefinitely: large and e ive photo- 
graphio plates are , Binoe peys which 


pass the metal are detected by & special 
sensitive electroscope, and an automatic record can be 
taken which may be filed for reference. Another very 
distinct adv&ntage is that the time required may $e 
cat down to a couple of minutes for a large casting, 
whereas with X-rays an exposure of the ogder of 
several hours might be required, even when the metal 
is not much more than two or three inches thick. The 


o ee De iie cd with the 
ium preparation is inserted into & e irae s 
ms RE ree all rays except the 
narrow passing al MD e ae ete 
The beam, after i the ing, 


passing 
counters two filaments electrically 
enclosed withm a co 


ionised and a current flows from the filaments to the 
the 


cage, then through the gelvanometer and back to 
battery. . . 
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The Royal Society Conversazione. 


r'[ EE first of the two annual soirées of the Ro 
Society was held at Burlington House on May 
17. Bir Ernest Rutherford, president of the Sooety, 
received the who were, on this occasion, 
supplemented by a number of the delegates attending 
the Harvey teroentenary celebrations. Fortunately 
for their peace of mind, visitors to this old-established 
gathering are under no stress to find the “ principal 
scientific exhibit of the year’’; an unwritten law of 
equality reigns, embracing all the departments of 
science. ; 

A highly interesting illustration of the o in 

form of ammonium nitrate with o 

of temperature came from the Explosives B s 
Research ent, Woolwich. The substance 
may occur in different crystalline forms, according 
to temperature. Successive changes during cooling 
from molten condition were demonstrated by 
illumination with polarised light and screen projec- 
tion. Certain diffloultiee met d the filling and 
storage of shell with ammonium nitrate explosives 
are due to theee changes. 

Sir William B ‘demonstrated the orispations 
formed on liquids 1 on vibr& surfaces, ın. the 
study of which Faraday had originally ied 
himself, and described, in 1831. These ects 
underwent re-examination in 1883 by Lord Ray- 
leigh, who confirmed Faraday’s interpretations. 
The exhibit was a model of careful he pese 
and successful exemplification outside labora 
confines. 

The British Museum (Natural History) provided 
five exhibits ; in mineralogy (Dr. L. J. Spencer), the 
fluorescence of minerals in ultra-violet rays; in 

logy (Mir. W. E. Swinton), a model of an armoured 

dinosaur, but with a conjectural head; in zoology 
(Dr. Baylis), parasitic infection 1n a whale; the giant 
shipworm mollusc, allied to Teredo, with ite y 
tube (Mr. G. C. d and anatomical pre tions 
of Ratite birds (Mr. P. R. Lowe). Dr. Imms, Rotham- 
ated imental Station, suitably illustrated 
biological control in relation to insect pests and 
noxious plants. In conjunction with the Cawthron 
Institute, New Zealand, aided eee from the 
Empire Marketing Board, and Government of 
New Zealand, bip geet are in pro with the 
view of checking the spread of gorse and the notoriops 
ragwort, bẹ the utilisation of insects. The biology 
of oertein species concerned are being studied at 
Rothamsted prior to shipment. Mention should be 
made of an exhibit of marine animals and bottom 
deposita, obtained by the staff of the recent Discovery 
e ition. , ` 
e Natonal Physical Laboratory Bad two ex- 
hita, a high-temperature eleotrio resistance furnace 
(Dr. in and Mr. Prytherch), and an optical 
interference method of observing modes of vibration 


of piezo-electric ee ae 

Boyal O ry, Greenwich, showed & 
. oy of the total solar eclipse, June 25, 1927, 
and also solar photographs an 


illustrating the frequent comoidenoe of large magnetic 
storms and big s ta (v. p. 842). 
Imperial Chemical Industries sent specimens of new 


ketone dyes; the British Silk Research Association 
imens of fibre and yarn-testing instruments ; the 
ridge Scientific Instrument Company an tus 
develo in conjunotion with the British 
Association for the Woollen and Worsted Industries, 
and designed for maintaining constant the humidi 
of the gir in rooms where hygroscopic substances, suc 
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tory 


magnetic traces | 


as textile materials, tobacco, paper, eto., are being 
tested or stored. 1 

Bir Robert Hadfield, among other interesting itema, 
showed a machineable non-magnetic Te rH 
& high yield point, and also samplee reoently 
developed oorroeion-remisting steel, indicating in 
particular greatly improved resistance to dilute sul- 


phurio and horic acids. 

Lord Rayleigh demonstrated and offered interpreta- 
tions of the fading of peacock’s feathers in ultra-violet 
light, described by him in a communication in our 


correspondence columns (p. 827), and Prof. C. V. 
Boys exhibited solid dipleidoeoope prisms, by means 
of which an object seen by external reflection from 
one face may also be seen in the same direction by- 
light which has made two internal reflections. 

The International Standard Electrio Corporation 
sent an i ious machine, tho of and 
oomplicated make-up (of the kind that would have 
delighted Lord Kelvin) designed for the production, 
distribution, and analysis of artificial telephone 
traffic. Where automatic switches are arranged in 
simple groupe, the quantities i to ensure & 

iven grade of service can be determined from curves 
Based on the theory of Prona hut but to test the 
efficiency of more complicated switch ents 
it has been necessary to resort to artificial trafic 
E si apd unpractioable by mathematical means. 

Royal Botanic Gardens, Kew, sent examples 
of grasses used as oereala by African natives; and 
plants yielding an oil coming into repute in the treat- 
ment of leprosy. The species arè trees oocurring 
in the dense forests of India, Burma, and Siam. The 
Marine Biological Association showed Dr. Poole's 
submarine photo-eleotrio photometer apparatus, as 
used on the Association’s trawler. The photo-electric 
current is measured by a potentiometer, using an 
interrupter, condenser, and amplifier, with a telephone 
to indicate the null point. 

Mr. J. Reid Moir exhibited limestone implementa 
found at Coney Island, Roase’s Point, and Ballyoonnell, 
Bligo, Ireland, which have been the subject of much 
discussion. The imens, which are of limestone 
and exhibit early Mousterian forms and technique, 
were found by Mr. J. P. T. Burchell; and they are 
regarded as important evidence in support of the 
view that Lower Palwolithic man inhabited Ireland. 

From the Pharmaceutical Society's School of 
Pharmacy came specimens of the animal materia 
medica of the seventeenth century. At this period 
entire animals, as well as parta and excretions of 
animals, were largely used medicinally. 

.An exhibit from the British Mosquito Control 
Institute, Hayling Island, shown in the principal 
tibrary, occasio: mhuch y Pade Mn the projec- 
tion on & screen of living larvæ upal stages, it 

roved highly instructive. The exhibit was arranged 
$ the director of the Institute, Mr. J. F. Marshall, 
whose work in mosquito control has had important 
practical iagues. . : 

Among the general exhibite was a theodolite made 
in 1574 end need by Pe Cole, the Elizabethan 
oraftaman, deeoribed by A rge H. Gabb as the 
oldest known instrument of the kind; and there was 
shown, by Capt. R. Berkeley, a portrait of Bir Isaac 
Newton, high, although itself of considetable artistic 
merit, was somewhat unconvincing as regards recorded 
lineamenta. 

In the meeting room Dr. Stanley Kemp gave a short 
Jantern lecture on the whaling industry in the 
Antarctic, which proved attractive and informative. 
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Oilwells in Great Britain. 
I? will be recalled that during the late years of | Petroleum’ Technologists on April 3. The wells are 


the. War, a determined effort was made by the 
Government to locate oilfields in Great Britain, un- 
fortunately without any commercial success. Of 
the eleven wells put down at the time, only two. can 
be said to have given technically favourable resulte; 
‘one at Hardstoft, in Derbyshire, the other, the Darcy 
Well, near Edinburgh. Sinoe that tıme, in the abeence 
of any striking developments, interest in British oil 
possibilities has naturally waned, and most people 
are probably unaware t Hardstoft No. 1, first 
brought in on May 27, 1919, is still contributing ite 
mite to the world’s annual uction, : 
Between that date when it was brought in and the 
end of last year, this well yielded 2 tons of oil, 
about 17,500 barrels, equivalent to an average of 
just under 6 barrels per day. This oil is’ of 
quality, in many respects resembles some of the 
best lvanian crude. The gravity is 0°823 and, 
ing to Hackford’s analyms, the oil yields on 
refinement 7:5 per cent motor spirit, 89 per cent 
kerosene, 20 pe cent gas oil, 80:5 cent lubri- 
26 


ing oils, 0-26 per oent sulphur, 8 per cent of 
paraffin vas. In oolour it is dark brown, with green 

uoreecenoe, haa a setting point of 0? F., and viscosi 
at 100° F., Redwood 48 seconds. In common wi 
B lvanian crude, the Hardstoft oil in 
‘ita lubricating fractions a high percentage of ois 
suited to steam cylinder lubrication, which makes the 
analogy between the two orudee a still closer one. 

The well is situated on a subsidiary anticline of 
the Pennine , actually on a local dame developed 
on this fold, erm. north-west-south-east; the 
folding is accompanied by much faulting. The well 
is ed 3070 feet in a sandy limestone near the top 
of the mam oarboniferous li ne, though there 
seems to be some difference of opinion as to the 
precise horizon responsible for production. 

Interest in Hardstoft has been reawakened by 
Dr. A. Wade's recent paper on this and two ent 
oilwella at Hardstoft, read before the Institution of 


on the Duke of Devonshire’s property, and his agent, 
Capt. J. D. Penrose, has been instrumental in pre- 
serving detailed records and history of operations, 
without which many of the facta would have been 


lost to the publio. 
Hardstoft No. 2 was started on May 16, 1924; its 


location was chosen about 600 feet west of No. 1, 
and it was drilled 3125 feet without any other success 
than & oil show at 760 feet (a 10-gallon sample 
after the well had stood for 24 hours), and 20, 
cubio feet of at 970 Ib. pressure from 1620 feet, 
afterwards utili as fuel for the boilers. This well 
went ultimately to water, and with 2800 feet vonstant 
head in the hole, which could not be reduced by 
bailing, it was abandoned on Mar. 24, 1925. , 

Hardstoft No. 3 was selected 600 feet north of 
east of No. 1 well and was started on Aug. 5, 1925. 
In resulta it was as disappointing as No. 2, te te 
it was carried much dee (to 3825 feet), being y 
&bandoned in & bed of leva on Juns 8, 1926. In this 
hole, shows of oil were struck at 1900 and 1978 feet, 
and & show at 1812 feet. 

ile it is evident that the general geological 

structure of the district is comparatively determined, 
the resulta of these three borings, with their contrasted 
logs and behaviour, show clearly that the subsurface 
structures are far from being understood, largely, no 
doubt, due to the extensive faulting prevalent. We 
are not aware of what particular methods were 
employed for subsurface oorrelation of the well. 
samples, whether, in point of fact, anything more 
aoe casual logging by the P was carried out. 

any case, the very remote ility of finding a 
commercial oil-pool m this area, or in any other in 
the British Isles for that matter, warrants further 
drilling neither in Derbyshire nor elsewhere, and 
although these three wells furnish a pretty problem 
for the oil geologist, they and their EAEOI 
serve as & ing of what awaits further search 
for petroleum in Britain. 


The Iron-Chromium-Carbon System. 


N important on “ The Structure of the Iron- 
romian- arbon 8 " was presented by 


Messrs. Westgren, Phragmén, and Negresco at the May 
meeting of the Jron and Steel Institute (May 8). Asa 
result of the X-ray determination of the lattice 


dimensions of various iron—chromium alloys, it is 
shown that there is a progressive change from end to 
end of the system, confirming the general view that. 
these metals form with each other an unbroken series 
of solid solutaong. Three carbides of chromium have 
been detected in the chromium-scarbon series, one, 
oubic, with a probable formula Cr,C, a trigonal one 
Cr,C,, and an orthorhombic carbide Cr,C,. In the 
containing iron, cementite, which may 

contain i to the extent of rather more than 
15 cent, is also t. "ie 

for each of the ohromium carbides substitution of 
iron for chromium may to some extent take place. 
In the cubic form the chromium may be replaced by 
iron up to about 25 per cent: in the trigonal carbide 
the iron content may rise to 56 per oent, but in thé 
orthorhombic carbide only a few per cent of chromium 
can be replaced by iron. No definite double carbide, 
the presence of which would necessitate the presence 
of both iron and chromium atoms, is found. : 

In annealed chromium steels SOMME only one 
or two per cent of chromium, the only carbide found is 
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cementite, the iron of which is partially replaced by 
chromium. The difference of distmbution of the 
carbide in such steela appears to be due not to any 
definite difference of oomposjtion, but to gomething 
of the nature of segregation. The carbide in stainless 
steel is the cubic one saturated with iron. In a steel 
containing about 1 per cent of mokel, ll per cent of 
chromium, and 2 cent of carbon (used for dies), 
the trigonal carbide occurs, rather more than half of 
the chromium,of which is replaced by iron? Sectio 
through the terr solid model show that as t 
chromium content 18 raised the area of the y-iron 
phase is ually reduced and finally disap : 
the eutectic oocurs at a lower carbon content bent in 
iron—carbon alloys, for example, at about 3-7 per oent 
with 15 cent of chromium. 

The solubility of the carbide in austehite is reduced 
as the chromium is increased, and the cementite line 
consists of two distinct portions corresponding to the 
solubility of different types of carbide. With 3 per 
cent chromium, for example, the lower portion of the 
curve represents the solubility of the trigonal carbide, 
and the higher temperature region the solubility of 
oementite. With 15 per cent of chromium the lower 
tem; portion gives the solubility in the y-phase 
of cubic carbide, and at higher temperatures of the 
trigonal one. , 
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University and Educational Intelligence. 


CaxsEIDGH.—fBir Richard Threlfell, Gonville and 
Caius College, has been appointed to re t the 
University on the Grand Counail of the World Power 
Oonference’s Fuel Conference. The Committee of the 
Privy Council for scientific and industrial research has 
appointee Mr. H. T. Tizard as a member of the 

niveraity Committee for Magnetic Research. 


EprnsBuRGH.—At the meeting of the University 
Court on Monday, May 14, Dr. F. A. E. Crew was 
appointed to be professor of animal genetics and 


director of the Universi ent of Research 
in Animal Breeding. zie riget is to be 
known as the Buchanan chair of animal ios, Was 
founded by a donation from Lord Woolavington, 
lemented by a grant from the International 
ucation B , New York. . 


Lompon.—Dr. Géoffrey Hadfield has been ap- 
pointed as from May 1 to the University chair of 
pathology tenable at the London School of Medicine 
or Women. s 


Dr. Percival Hartley has been appointed as from ` 


Aug. 1 to the University chair of bi i tenable 
at the London Schoolof Hy; a P edicine. 
Dr. Hartley was educa at the T College, 
Bradford, and the Yorkshire College, Leeds. From 
1909 until 1918 he was pornolar chemist to the 
Imperial Bacteriological ratory at Muktesar, 
United Provinces, India, and in March 1918 he was 
pointed first assistant to the head of the Bio- 
chamioal De t at the Lister Institute; from 
1919 until 1921 he was head of the Biochemical 
pl pelea of the Welloome Physiological Research 
ratories, and since 1922 he has been on the 
staff of the National Institute for Medical Research, 


Dr. C. B. Fawoett has been appointed as from 
Aug. 1 to the University chair of eoonomio geography 
tenable at University College. From 1906 untal 1911 
Dr. Fawoett was geography master in the Derbyshire 
County ool at Eaton, near 
Notti and from 1911 until 1918 he worked in 
the ool of Geo hy at Oxford, obtaining the 
Diploma in Geography with distinction and the 
B. Lith dopri ae E ASE ea ge tee 
lecturer in geography at University ege, Southamp- 
ton, and worked time in the Ordnanoe Survey 
Office durjng the War, while since 1919 he has been 
lecturer, and later reader, in hy in the 
University of Leeds. Dr. Fawcett was editor of 
the “ General Handbook” for the Leeds meeting of 
the British Association, for which he wrote two 
sections. 


The title of professor of i tal pathology in 
ise University has been conlerred on Dr, Ara d 


Laiton dn reprot di end arid cera beara was 18021. 


as Director of the Research Institute at the Cancer 


Hoepital. 
< title of reader in ological chemistry in the 
University has been conferred on Dr. C. R. Hgrington, 
in respect of the held by him since 1922 as 
lecturer in patholo ical chemi at University 
College Hospital Medical School. . Harington is 
known for his work on the i of thyroxine 
and related subjecta, published chi in Bio- 
chemical Journal. 





APPLICATIONS for ta from the Chemioel Society 
ade n n forms obtainable from 


Research Fund, 1 9 ] 
the Assistant Secretary, mical Society, Burlington 


House, W.1, must be received by, at latest, June 1. 
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Tus Committee of Leplay House E. T. A. has 
organised the following tours for those interested in 
historical, geographi: and social studies: (1) To 
south Sweden, visiting Gothenburg, Stockholm, after- 
wards. going to Lappland; (2) to Aldrans, above 
Innsbruck, m the Austrian Tirol; (3) to St Peter in 
the Black Forest, ‘studenta’ camp.’ Particular of 
these visita.can be obtained froni Miss 
Tatton, Leplay House, 65 Belgrave Road, S.W.1. 


Dr. Dv Bow, a Bwisg biologist of the University of 
Geneva, recently working with Prof. Caullery in Paris, 
has been awarded a Junior Fellowship in Soience 

£250) by the International Federation of University 
omen, to enable her to continue her reeeeroh in 

Berlin. This is the first of a series of fellowahipe for 

graduates wishing to on research in a coun 





in September 1928, include the following : 
Mr. R. H. of Sydney Sussex College, 
Cambridge, to Stanford University, in electrical 


rong ingen Dr. G. A. Cumming, 
to the California Institute of Technol dade ; 
Mr. Cyril D. Forde, of University College, due 
to the University of Oalifornia, in anthropology ; 
Dr. Norman P. Inglis, of the University of Liverpool, 
to the University of Ilinois, in ineering (metal- 
lurgical); Dr. J. M. Robertson, of the University of 
Glasgow and the Royal Institution, London, to the 
University of Michigan, in ohemistry ; Mr. Robert 
Spenoe, of Armstrong College, University of Durham, 
to Princeton University, in physical and engineering 
chemistry ; Mies C. B. Steele, of Sit. Andrews, to the 
University of Illinois, in organic chemistry. g 

THe Association of Teachers in Technical Institu- 
tions is holding its annual oonferenoe this year at 
Bradford Technical College, May 26-29. Among the 
resolutions to be discussed at the conference is one 
relating to the social applications of biological science. 
It expresses i MEER with the spirit and intention 
of certain resolutions of & conference of the British 
Social Hygiene Council and representatives of educa- 
tion aiming at the adoption by health, education, and 
labour oritiea of p ical measure for di i 
the prevalent ignoranoe of elementary biology. ''In 
order to provide n foundation on which an adequate 
sense of racial responsibility may be developed,” 
biology teaching ought, it is urged, to be extended 
to all schools, the type of teaching being in each case 
such as to fit the ages and circumstances of the pupils. 
Attention is directed likewise to the urgent of 
such further education for adolescents between four- 
teen and eighteen of as '' would encourage 
ility in the science and 
art of healthy living.” Another resolution signifies 

proval of the action taken b the President of the 
Board of Education as a result of the recommendations 
of the Emmott Committee. The first -mentioned 
resolation stands in the names of Mr. J. Wickham 
Murray, of the Association, and Mr. A. E. 
Evans, of the Battersea Polytechnic, honorary secre- 
tary, on behalf of the Association’s executive com- 
thittee. The address of the new president, Mr. W. W. 
Sirman, of the Technical College, Handsworth, will 
be delivered on May 28, and there is to be an address 
on the following day by Mr. Arthur Greenwood, M.P., 
followed by & visit to the research station of the 
British Research Association for the Woollen and 
Worsted Industries. 
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Calendar of Customs and Festivals. 


May 27. . 

WurrmumrIDH.— Whiteuntide observances bear a 
close resemblance to those of Mayday. This is iecit 
seen in the custom of decorating an individual wi 
green boughs, who, it may be inferred, zope Do 
spirit of vegetation, and occasionally o subjecting 
him or her to some form of indignity or horseplay 
which it is not far-fetched to regard as a survival of 
a sacrifice. The leaf-clad man may be drenched with 
water, or thrown in a brook, when he scatters water 
on the b ders, thus distributing his own ‘ virtue’ ; 
his h ere cut off, or he may be stabbed. 
Frazer, in “ Golden Bough ” (vol. 2, pp. 89 sgg., 
9to.), quotes a number of instances of this obeervance at 
Whiteuntide, among them a Russian Je in which 
a young birch tree 18 dreesed up in female clothes and 
brought to the village, where ‘ she ' remains as a guest 
for days in one of the houses and is then thrown 
into the water. i 

In d various Whitsuntide observances have 
been recorded. None is perhaps in iteelf so clearly 

- indicative of the nature of the Whitauntide ceramonial 
as the central European customs quoted by Frazer, 
but taken as a whole they posnt- bo its origin in & 
seasonal festival. ` 

One trace at least of ite character as the opening 
of the year survives in the custom of hiring farm 
servants at this season, the engagement being for the 
whole of the su i . A similar practice 
obtaing in November, which survives from the Celtic 
custom of beginning the year at this date. At Whit- 
suntide it was customary for the hired servants to 
return to their homes for a week’s holiday. It is 
probably to this interval that we owe the survival of 
& considerable number of Whiteuntide customs; 
especially the itinerant orm&noe of Morris dances 
and the practice of hol sports and contests of the 
familiar winter versus summer type. Races were one 
of the features recorded in connexion with Maypole 
and other Mayday observances. 


Wurireun Arz.—In many parishes throughout the 
country it was for & collection to be made 
just before or at Whitauntide. This was expended 
on the vision of cakes and ale for a feast which 
was held at the church house. Wardens were elected 
for the purpose of making the arrangementa, and any 
surplus funds were afterwards reserved for extra- 
o pariah expenditure. The well-known- Eton 
Montem, which was sometimes attended by the reign- 
ing matiareb and his consort, was of an analogous oher- 
acter. A procesion of Eton scholars in military or 
fancy dress marched in procession to a mound on the 


Bath Road, where they took up their ition, and 
then exacted a toll of money ‘for ' from al 
present and from all travellers i Sometimes 


as much as £1000 or more was oo 

After the Whiteun Ale feast, the afternoon was 
Ge eee That this feast was origin- 
ally of a sacrificial character is indicated by the 
record of a curious custom at Kidli Oxford, on 
the Monday after Whiteun, when the maids in the 
town, with their thumbe tied behind them, ran after a 
lamb, which they tried to catch with their teeth. 
When it was caught, the successful maid became the 
‘lady of the lamb,’ the animal was dressed and carried 
in procession on a long pole before the lady and her 
compenions, accompanied by Morris dancers. On 
the following day the lamb was eaten at- the 
aoe when the lady sat at the head of the 

e. 
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In several localities, for example, Heybridge, Essex, 
Monk Sherborne, Hanta, and Herefordshire, rushes 
were strewn in the church or sprigs of birch were 
attached to the pews as decorations. Sometimes, a8 
in Northampton, there was a maypole at the Whiteun 
Ale, as as a Lord and y. At a fair held 
on Whitsun Monday at Hinkley, Leicestershire, an 
elaborate proceasion of the trades took place, which 
included several gro e characters, such as Baron 
Hugo and his lady, the ees Adeliza. In Shrop- 
shio a ‘boy beilif' was elected for Whiteun 
He was scoompanied by & retinue of men and boys 
mounted on horseback, who carried wooden swords at 
their right sides. They first rode round the whole 
franchise and then were met at the Guildhall by the 
civic authorities. An elaborate Court of Array was 
held at Litchfield, in which Morris dancers, the bailiffs 
and city officers, and the members of the trades and 
guilds with Sranda or aim Toon par The poaiee 
afterwards become im ents of trade dui 
puppete or garlands rne upon halberds, 
neverthelees were received as they visited each ward 
with a volley from the men-at-arms. These last also 
fired over each house at which they reoeived money 
and liquor from the inhabitente. 

Immediately after the annual hirings were com- 
leted, it was for the men and women to 
old & dance, in which the men chose their partners 
in & more or less i Danda ee : 
forgotten ritual of pairing. In some o es i 
was indeed thie costars dur boys a girls to retire, 
each sex apart, to a wood, when individuals in each 
party elected or declared the choice of & partner from 
the opposite sex. On their return to the dancing 
place, each had to take his declared partner, under & 
penalty in case of default. 


Tua Morar Danows.—A regular feature of the 
Whitauntide obéervances was the Morris dance. The 
name Morris was erally derived from the word 
Morisco =Moor, and it was said that the danod came 
from Spain. More probably, however, the name itself 
is derived from the fact that the dancers once used 
to black their feces, and although dances of a similar 
character are even now regularly performed in elabo- 
rate form, including & bear dance, in the Pyrenean 
age eye due Eo MET 
warrant a Spanish or Hispano-Moorish origin. e 
dance, it is scarcely open to question, is a survival of 
a ritual dance, representing the primitive vegetation 
pa en cer . This wag the view suggested by 

e late Mr. Cecil Sharp. It is'& survival of the 
sacrifice of the vegetation spirit and the subsequent 
meal in which the worshippers took . In the 
related sword dance the knotting of the swords clearly 
represents the ae Mic of the dancers, and 
although the*Morris carry handkerchiefs angi 
not staves, Mr. "8 ion that the handker- 
chief is a survival of the sword is probably ogrrect. 
It is to be noted that in more than one of the it- 
suntide ceremonies, not the dances, it is recorded that 
those who took part wore wooden swords. “In some 
of the Morris dances a cake is carried on & sword 
decorated with ribbons and flowers before the six 
dancers. This may be all that survives to indicate 
the sacrificial m or victim. At Kidlington, how- 
ever, the lamb, as mentioned above, was actually carried 
on a pole at the head of the procession before it was 
eaten. Finally, the religious character of the Morris 
is indicated by the fact that in some the dance 
took place in the church tower, whither 1t must have 
been relegated from the chancel, where in the early 
Christian church the dances absorbed from paganiam 
used to take place until they were forbidden. e 
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Societies and Academies. 


Lowpon. 


Linnean Society, May 3.—G. S. Carter: The swampa 
of the Paraguayan Chaco. The Paraguayan Chaco is 
9 De eee estwards from the Rio P y 
towards the Andes. A belt within 100 miles of the 
river consists y of grassland, in the more open 

of which are large areas of shallow swamps. 

ing the summer months the climate is tropical, 
and the nature of the water most largely mfluenced 
by the amount of the rainfall. The most striking 
result of the analyses was the evidence that they gave 
of the small amount of oxygen present in the water 
at all tines. The co-operation of several conditions, 
such as the absence of disturbance and agen d 
amount of decay in the water, produces this t. 
The oxygen-content plays a determining part in the 


control of the fauna, which includes many forms 
adapted to life in a medium poor in o is was 
especially clear of the fishes and the o tes. 


Royal Meteorological Society, May 10.— Sir Gilbert 
T. Walker: On periodicity and ita exstence in 
European weather (Memow, vol. 1, No. 9). When 
examming the amplitudes of a number p of the 
periods that can be derived by analysing & series of 
numbers, it ia important to know how many of these 
are md ent. Further, we must compare the 
biggest amplitude found with the probable biggest 
that would be produced by purely random figures, 
and in order to estimate this we want to know how 
many of our p amplitudes are independent. This 18 
determmed as the number of Fourier frequencies, oor- 
responding to submultiple periods, each of which bas 
one or more of the calculated frequencies nearer to 
it than to any other Fourier frequenoy. Applying 
this to European weather, it is concluded t the 
pron in temperature of 124 and 13 months, apart 

m the annual period, may be ed as real. 
Under ordinary conditions it is sufficient if, mstead 
of the accurate to be analysed, we use group 


figures of which ee eee 
the standard deviation.—D. Brunt: onic ana- 


lysis and the interpretation of the resulta of periodo- 
gram investigations (Memoir, vol. 11, No. 15). The 
paper collects together for convenience of reference 
the formule used in harmonio analysis. In & general 
discussion of periodo resulta, it is shown that 
Walker's method of dewiving the ‘probable greatest 
amplitude’ is faulty. Discussing the periodogram of 
London temperatures, 1b is shown that only s vary 


small part of the variations of tem tore from 
month to month can be accoun for by the 
periods the amplitudes of which are to, or 


ter theh, 0.89? F.— C. E. P. Broks: Periodi- 
cities in the Nile floods (Memoir, vol. 11, No. 12). 
The paper analyses a series of records of Nile floods 
extendimg from A.D. 641 to 1461, by means of the 
‘ differenoe-periodogram.' Nineteen periodicities are 


determined, ranging from 1-01 to 76.8 years in | i 
with mean amphtudes up to 16 9 cm. m e 
deviation of the Nile flood is 56 am.). The majority 
are submultiples or multiples of 22-12 years. The 
lengths undergo a feurly regular variation with a cycle 
of about 500 years, the cause of which is not known. 


CaMBRIDGS. 


Philosophical Society, May 7.—]. Taylor: On the 
action of the Geiger a-partacle counter. Thb action 
of the counter, its partial reversibility, and ite self- 
restoring properties are considered as a general problem 
of intgrmittency in di tubes and explained on 
three bases : Te threshold current hypothesis, the 
shape and significance of the volt-ampere character- 
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istics, and the photo-electric theory of sparking 
tentials.— J. Taylor and W. Taylor: The high- 
cy electric discharge at low . Some 
new forms of the well-known Bigt-fequanoy. electric 
discharge at 4x10? cycles per sec. are studied at very 
low preasures (10? mm. and less) and the presence of 
more than one of discharge is demonstrated.— 
E. J. Williams: me applications and implications 
of Duane’s quantum theory of diffraction. e quan- 
tum theory of diffraction is applied to the reflection 
of electrons by orystals and to the spatial distribution 
of photo-electronsa and fluorescent radiation from & 
orystal. The extent of coherent scattering of X- 
radiation by a crystal is also considered. 


PARIB. 


Academy of Sciences, April 18.—H. Deslandres: 
A new comet discovered at the Paris Observatory. 
This comet was observed by M. Giacobini on Mar. 17, 
and was again seen on Mar, 28. Positions are given for 
Mar. 17 and 28, the latter from photographs by M. 
Mineur.— Charles Moureu, Charles Dufraisse, and 
Louis Girard: Researches on rubrene. New experi- 
mente with rubrene peroxide. ised from vari- 
ous solvente, the crystals always contain solvent of 
crystallisation. The dissociation of the peroxide by 
heating gives aa the only gaseous products carbon 
dioxide and oxygen; the latter corresponding to from 
ey eee present in the 
oompound.—H. Douvillé : Concerning ophite,—André 


Blondel: The tation of bifilar oscillographs to the 
ped of triode valves. The bifilar oscillograph 1n ita 
usual form is not sufficiently sensitive for recording the 


variable currente in triode ellen Various Foe 
tions are suggested, that involving the use of & 
specially designed transformer proving to be the beet. 
Alexandre Pantazi: The extension of a theorem of 
Gech on projective apphoability.—Mandelbrojt: The 
i i of Dirichlet's series.—Michel Brosrko: 
The yielding of prismatic bars resed axially.— 
Charles Volet: A new method for the abeolute 
determination of gravity by the pendulum. In the 
method proposed, all the measurements are made 
with the same knife - submitted to a constant 
load : the time of oscillation is varied by displacing a 
mass on the rod. Some advantages over the usual 
method are clatmed.—R. de Mallemann: Caloulation 
of the rotatory er of .— Mlle. M. Hanot and 
H. Guillemet: The laws of photo hio blaokening : 
the case where the souroe of light 18 & series of electrio 
sparks. From the resulta of the experimente described, 
it 18 ooneluded that in researches m photographic 
photometry with sparks, such as the ees a spark 
the factor of contrast of the plate may be 

termined either with a continuous or intermittent 
source.—Victor Henri and Svend Aage Schou: The 
e@beorption To of formaldehyde and carbon 
monoxide. ose relationship between the two 
molecules. Analyses of the absorption spectra show 
close analogy between carbon monoxide and formalde- 
hyde. The latter is a bivalent molecule having & 
system of tripleta with the same separations as carbon 
monoxide. Moreover, in the absorption spectrum of 
carbon monoxide, the intercombination bands 19 -3P 
are found as in the case of bivalent atoms.—G. 
Denigés: The rapid estimation of the phosphate ion 
in soils and manures by means of molybdenum blue.— 
Bodard: The volcanic activity of Rakata.—Ch. 
Jacquet and H. Bellocq: Magnetic measurements in 
Corsica and Charente. Resulta of work done in 1926 
at 56 stations, 24 of which are new.—P. Idrac: The 
istration of submarine currente of the Straita of 
Gibraltar. A chi in the direction of the current was 


roved at a depth of 200 mebres.—Antonin NÉmec: 
Boton of the requirements of the soil in 
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phosphoric acid according to the soluble silica.—H. 
Blerry and Max Kollmann: The mode of action of 
vitamin B. From the experimental resulta described, 
it is concluded that the stimulating action of the water- 
soluble vitamin B acta both on the glands with internal 
secretion and those with external secretion.—Auguste 
Lumière and Mme. R. H. Grange: The comparative 
toxicity of the serum of arterial blood and that of 
venous blood. Venous blood serum is always much 
Bes yee eee pea en ee e 
is in agreement with the authors’ hypotheses on the 
mechaniam of the toxicity of the sera fram mammals 





for animals of another species—A. Policard: The | 


study, by micro-incineration, of the amounts of 
mineral matter fixed by various perte of the oell. 
The methods described in an earlier communication 
-have now been applied to animal cells.— E. Nicolas 
and K. Katrandjleff: The antigen character of al- 
bumens modified by heating and their specific 
differentiation by precipitating sera. The authors 
regard their work as solving the problem of the 
iflo differentiation of ed meeta.— Costantino 
rini: Climbing culture and microbial dissociation.— 
S. Nicolau and Mile. E. Matelesco : Beptineuritis of the 
rabio virus. Proof of the centri eourse of the 
virus in the peripheral nerves of rabbite.- 


April 28.—Pierre Termier and Eugène Maury: 
New geological obeervations in eastern Corsica. The 
radiolarites. The radiolarite abounds in eastern 
Corsica. It , with the same phical 
characteristics, in two kinds of layers, those of the 
Apennine type, with non-metamorphosed limestones 
and clays, and im deposita of P reae US 
with limestone schiste much metamorphosed. 
the layers of both types it is connected with the 
ee ne oTo E Bo ee dE eed 

the two ophiolithio series.—Louis Roy: The 
equations of elastic surfaces with three eters.— 
E. Mathias: Magnetic measurements in the Allier and 
the Puy-de-Déme. These measurements form part 
of the new etic network of France and were 
carried out in 1925, with the assistance of granta from 
the Loutreuil Foundation. Elements are given for 
87 stations, 28 of which are new.—L. Féraud: Sur- 
faces admitting a finite group of projective deforma- 
tions.—V. Hlavatý: The second fundamental form 
relative to the geodesic: curves of a V*,in V*,.— 
Serge Bernstein: The polynomials of Jacobi. de 
Possel : The prolongation of the surfaces of Riemann. 
—J. Delsarte: Certain of non-Euclidian func- 
tional rotetions.—André Roussel: A generalisation of 
the notion of primitive.—Al. Proca: Further reflec- 
tions on dynamics. Interferences.—F. Margond : The 
general equations of a machine, not 
saturated, outside the normal regime.—C. Chéneveau : 
The magnetic susceptibili ot amaai. Measures 
ments were made on a specimen of aluminium purified 
by Hoppes’ method (iron 0-06 per cent) and on the 
commercial metal (iron 0-5 per cent). There a 
to be no simple relation between the proportion of. 
iron present in the metal and the magnefio suscepti- 
bility of aluminium.——Mme. Ch. Lapp: The meesure- 
ment of the true specific heata of nickel by a direct 
electrical method. The changes in the specific heat 
of nickel with the temperature were measured owpr 
the temperature range — 175° C. to+ 490? C. The pomt 
of discontinuity found at 857-6? C. agrees with the 
point of magnetic discontinuity ‘(Curie point).—Y. 
ocard: New diffused radiations. A theoretical ex- 
planation of the experimental resulta of C. V. Raman. 
—J. Gilles: The structure of the second order - 
trum of sulphur (S Il1)-—— Maurice Lambrey: "Fhe 
secre spectrum of nitric dxide—J. Cabannes: 
The theoretical calculation of the diffusion of light in 
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-a fluid.—]. F. Saffy: Profound alteration of sopa 


nickel alloy by the action of steam superhee 

e The alloy containing nickel (08.6 per 
oent), opp (28.9 per cent), manganese (1-6 per 
cant); it owed 


with several megohms resistance in series. e For our- 


ion in hydrogen of metals and alloys con 
& tittle oxide.—F. Bourion and Ch. Tuttle: 


R. Cornubert and H. Le Bihan: sears dad r the 
benrylation and phenylation of a-methy ohexs- 
none.—P. Brenans and Ch. Girod: Bromoiodo-phenols 
obtained with the 5-bromo- and 3, 5-dibromosalicylio 
acids.—Ch. Mauguin and L. Graber: The study of 
micas containing fluorine by means of the X-rays. A 
lepidolite oontaming 6-82 per oent of fluorme has 

the same eters as a lepidolite oontainmie 
only 1 per oent of fluorine. The number of atoms o 
fluorine and of oxygen is variable in different minerals, 
but their sum is constant, quu. darme cider 
more atoms of oxygen oan be rep by the same 
number of atoms of fluorine in the dline net- 
work.—Duboin : The reproduction of tenorite, oligist 
iron, and oobalt oxide as The are 
formed by the longed action of fused Haare 
fluoride (two or firs days at a red heat).—H. Parent : 
A renee | ity on the edge of the Maurettes. 
= Viennot: The extrusions which mark the 


edge of the French Pyrenees.—J. Repelin : The teo- 
tonic of the hills forming the southern of the 
Marseilles basin (Carpiagne).—J. Thoulet : e Hum- 


boldt current and the sea of Easter Island.—Lucien 
Daniel: The variations in calcium oxalate in certain 
grafted plante.—Michel-Dusand: The paysiological 
rôle of 


e tennins.—]ules Amar: The water uni 
with colloids.— Philippe Fabre : The comparison of the 
parameters of muscular excitability by the micro- 
scopic examination of the reactions.—J. Risler, A 
Philibert, and J. Courtler ee ae action 
of radiations» The light emi by the water aoe 
volatilisation of an inium wire by & continuo 
current has high penetrative and ite baotericidal 

is greater than that o any other source Bf light 
itherto studied.—W. Arciszewski and W. Kopac- 
xewski: Microbial antagonism and the problem of 
cancer.” The antagonism between pp icem 
Streptococous erysipelaius appears & bi 
fact capable of physioo-ohemica] explanation. A real 
and strong pM n an appears to 
exist between B. prodigiosus and the bacterial agent 
of erysipelas. Biologically, the introduction of this 
organism in the treatment of tumours of plants by the 
Streptopoocus is without effeot.—Et. Hubault: A 
bacillus parasite of the oa illars of Dasyohira pudt- 
bunda. A detailed morphological and biological de- 
scription of this parasite is grven : its virulence and 
toxigenic power are under examinstion.—E. Bgumpt : 
A new- osome pathogenic to cold-blooded verte- 
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at Neville Hall, Newoastle-upon-Tyne), as 8.—H. White: The Use of 
Monoxide Masks in Mmes, 


TUESDAY, Mar ™. 
BoraL PHOTOQXAFHIO Boonrr or GxmaT Bzrram, ab 7.—Demonstra- 
tions of Now Apparatus, 
WEDNESDAY, Mar 80. 


PED OPE ASSOCIATION (at Sion College, Victoria Embank- 
men 

THURSDAY, Way $1. 
RovAL Soousty or Manicure (Laryngology and Oto 


tanued on June 1 and logical Pa 
iar Thomas A. J. Weg 


Wilhams, L, Yates, Bir 
W. Moilwon. 


Seco ( 
nght, Mr. rain. 


Leerrrotion oy MUNICIPAL AWD 
Moeting) (as The Hydro, Peebles) (continued on June 1 and 3). 


e FRIDAY, Jom 1. 
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tomy seat at 5.80.—Prof, G. Hlliot 


X.O.2) at 6.—A. R Hinks: 
Gresbam Leeturea on May 90, 
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THURSDAY, Mar 8L 

Br. MAnr's HosPTrAL, at 6.— 


ed Reflexes. 
d enden Aur] Walfer Bonoty 


Kios OOLLEOR at 5.90. 

E Minn D to Antmals by Rabb B. Rev. 

ao. Meere Bar. ser O. C. Martindale, Lt.Oommumoner I. 

questum Tug NS eee COE: qut 
! T. G. Hobday. 


Uxivmxxirr OoLLEomR, at 5.80. — Prof. Max Bodenstem: Chemical 
Kinetics, (Baneeeding Lectures on June 1 and 4.) 


FRIDAY, Juma 1. 


Krxo's Cotímom, at 4.—l'Abbé H. Bremi : Les Industries préhist 
Krzvzanowsin : 


ihe Ja Géologie.—At 5.80.—Dr. J. : 
Bes the Middle Ages: Becolar Literature and Bcienos. 


Uxrvuxarrr OoLLBON, ab 5.90: —Prot. O. Bpearman: Tho Psychologist, 
in the Sehool 
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Arctic Aviation . ‘ > 
A Fraror Anthology . 
The Polychæta. By W. C.M. E 
Modern Organic Chemistry. pis 
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Arctic Aviation. 


j ues development of aviation, which may 

already be regarded as a safe means of 
transport for even comparatively long distances, 
promises before long to bring the realisation of the 
mixteenth-oentury dreams of the north-west and 
north-east passages and the transpolar routes be- 
tween Europe and Pacific lands. For three oen- 
turies the polar ice has baffled man, but at length 
the aeroplane and airship have ahown him how to 
avoid it. In 1919, Dr. W. Bruns suggested a series 
of transpolar commercial routes for airshipa, and a 
few years later Mr. V. Stefansson pointed out the 
advantages that the Arotio offered for flying. 
Plans for Arctic exploration by air were further 
discussed at a representative meeting in Berlin in 
November 1926, which led to the formation of the 
Internationale Studiengesellechaft sur Erforschung 
der Arktis mit dem Luftechiff, under the presidency 
of Dr. F. Nansen. The second general meeting of 
the society is to be held at Leningrad on June 18-23, 
when a long programme of papers on Arctic prob- 
lems will be discussed. 

Polar exploration by ship and sledge has made 
slow advances in recent years. A new method of 


-attack an the inacoeasible inner regions of the Arotio 


Sea is desirable if the remaining problems of the 
Arctio are to be solved. . It was Dr. Nansen who, in 
defiance of all the accepted canons of polar explora- 
tion of the day, introduced the novel idea of & 
drifting ship in his journey in the Fram in 1892-05. 
At Berlin he dwelt on the value of the airship as 
an improvement on other means of transport. The 
new. international organisation, of which several 
well-known British meteorologists are members, 
aims at raising funds for aystematio polar explora- 
tion by air, and incidental to ‘that work, the institu- 
tion of meteorological and magnetic observations m 
high latitudes. In furtherance of tho Association’s 
aims, a quarterly journal entitled Aris (Gotha: 
Justus Pertifes) is being published. The firs 
number, containing several valuable articles on 
polar work in German, French, and English, haf just 
appeared. It contains also the constitution and 
memberfhip of the Association, which, for con- 
venience sake, is known as Aeroarctic. 
International co-operation in polar exploration 
is not a new idea. So long ago as 1882-83 eleven 
States co-operated in a scheme for thirteen Arctic 
and two Antarctic observatories. The results of 
that oné year’s work was the basis of muoh of our 


knowledge of Arctio meteorology. To-day there - e- 


are permanent observatories in west and. east 
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Greenland, Jan Mayen, Spitsbergen, Novaya Zem- 
lya, Siberia, Alaska, and Arctic Canada, but more 
are needed, and the task of founding and maintain- 
ing stations should not prove so arduous as it was 
forty-six years ago. Northern Greenland, Elles- 
mere Island, Wrangel Island, the New Siberian 
Islands, and Nicholas (Northern) Land are among 
the obvious sites. They could also gerve as bio- 
logical stations, since many of the biological prob- 
lems of polar regions can be studied only on the 
spot. At present the Danish station at Diako in 
Greenland is the only Arctic biological laboratory. 
Some of the stations might serve as air bases for 
exploration of the surrounding area. It is import- 
ant that such stations should be permanent. The 
intermittency of observations lessens their value. 
Bince the whole of the Arctio regions is now 
within the nominal political jurisdiction of Den- 
mark, Norway, Russia, the United States, and 
Canada, it is to be hoped that these States will 
regard exploration as one of the obligations of 
sovereignty. To a great extent this has been done 
already. Arotic sovereignty is no idle olaim in 
Alaska, Arctic Canada, Greenland, Spitsbergen, and 
Novaya Zemlya. 
At the meeting in 1926, when Aeroarctio was 
founded, discussion favoured the airship rather than 
the aeroplane in polar exploration. Capt. Amund- 
sen had already used both, and been successful with 
the airship. The advantages of the airship lie in 
its great cruising radius and carrying capacity. 
General Nobile believes that an airship could be 
constructed to make a non-stop flight of ten days 
at a speed of 50 to 60 miles an hour; that is to 
aay, it oould explore a zone 15,000 miles in length. 
When he flew with Capt. Amundsen across the Pole, 
the distance was only 2300 miles, which were 
covered fh 72 hours. "Such an airship would obvi- 
ously be valuable in carrying the materials for 
establishing & scientific station in regions otherwise 
poorly accessible. Furthermore, the &irship has 
fhe advaritage over the aeroplane imita powers of 
going at a low speed or even standing in the air 
provéded the atmosphere is calm. It is said to be 
possible to land and piok up personnel from an 
airahip’ This greatly increases ita value insexplora- 
tion. On the other hand, there is the danger of ice 
inorustation during fog. However, Capt. Amund- 
sen and Gen. Nobile found this to be lees serious 
than they had anticipated, except when falling pieces 
ef ice were hurled by the propeller against the 
envelope. The flight of the airship Norgé m 1926 
and Italia this year have shown that strong winds 
can safely be weathered, but it is doubtful if similar 
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craft could face the sudden and inoredibly fierce 
blasta of the Ántarotio blizzards. 

The aeroplane has been used successfully in the 
Arotio by Capt. G. H. Wilkins and Com. R. E. Byrd, 
following on some experimental flights by Mr. G. 
Binney and others in Spitsbergen and a daring but 
unsuccessful attempt by Capt. R. Amundsen to 
reach the Pole in 1925. Compared with the airship, 
it has the advantage of speed and is less influenced 
by weather conditions, but its cruising radius 
is limited by ite comparatively small carrying 
capacity. It has value, however, in reconnaissance 
work, and might be used for survey of rugged in- 
accessible country near a convenient base, as in 
eastern Greenland. 

Opinion differs among Aretio airmen as to the 
use of paok-ioe for landing. Capt. Wilkins, from 
his wide experience, believes that ninety per oent 
of pack-ice is too rough, but that the remainder is 
smooth enough to afford frequent landing-places. 
North of Bering Strait, in-1927, he landed safely on 
the pack and rose again, and in his long flight &oroes 
the Arctic Sea this year he saw numerous landing- 
places, although he had no occasion to use them. 
Com. Byrd suggests water surfaces as being more 
useful than ice, but Capt. Amundsen in 1926 
nearly lost his hydroplanes in a lead in the pack, 
and, after extricating one with great diffioulty, had 
to abandon the other. Antarctio pack certainly 
offers little likelihood of landing-places, while the low 
air temperatures in the south, even in the height 
of summer, would increase the danger of alighting 
on water by ice forming and adding to the weight 
of the machine. A better knowledge of Arotio 
meteorology may inorease the flying season, but 
owing to the prevalence of fog in summer, April and 
May are now regarded as the best months. The 
disadvantage of that season is that the winter snow 
still lies and obscures underlying surface features. 

All countries will benefit from the work pro- 
posed. A. fuller knowledge of Arotio meteorology 
and magnetism wjll have universal value. There 
can be no national boundaries in scientific research. 
The Arctic flighta that have so far been made have 
contributed little to our knowledge of the Arotio, 
althoughethey have shown the skill and daring of 
the navigators and pilote. They discovered no new 
land where none was expected. Capt. Wilkins had 
fog in the one area where land might have been 

ound. That is no reason, however, why other 
flights should not have important resulta. For 
example, a course from Spitsbergen eastward to 
Nicholas Land and the New Siberian Islands, which 
Gen. Nobile has followed, will have interesting 
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resulta even if they are negative in the discovery 
of land. In & few hours of flying instead of weeks 
or-even months of laborious sledge travelling, the 
limits of Northern Land will be defined and the 
mystery of Sannikov Land solved. Apart from 
weather, success depends on mechanical efficiency, 
but the risk is no greater than that of failure of 
human endurance in the old methods of travel- 
ling. The full value of polar flying, however, will 
not be reached until the problem of voluntary 
desoent and ascent is solved. Ground obeerva- 
tions are eesential Without them the work is 
incomplete ; but this difficulty will no doubt be 
overcome. The Internationale Studiengeeellschaft 
zur Erforschung der Arktis deserves encourage- 
ment in its endeavour to make use of new scientific 
applications in the solution of old problems. 





A Frazer Anthology. 

Man, God, and Immortality: Thoughts on Human 
Progress. Passages chosen from the Writings of 
Sir James George Frazer. Revised and edited by 
the Author. Pp. xvi+487. (London: Mac- 
millan and Co., Ltd., 1927.) 16s. net. 

Ar that I have attempted in the present volume 

is to orystallise, as it were, the resulta of my 
studies into an optic glass which may afford the 
reader some momentary glimpses of the long march 
of humanity on the upward road from savagery to 
civilisation.” So with characteristic modesty, but 
not unfairly, Sir James Frazer defines the scope and 
object of this last published of his books. It is 
an anthology which is virtually a statement of his 
position as a philosopher and a student of certain 
phases of human evolution. It brings together 
within the compass of one volume the more general 
conclusions of his published works. Exoept for the 
slightest of revision, the change of a word here and 
there to fit the new setting, the original wording of the 
: chosen remains unchanged. For their selec- 
tion and the order in which they appear, M. Pierre 

Sayn has been responsible ; bit the compilatione 

has been made under the direction of the author. 
The contents have been classified into sections. 

The first deals with ‘‘ The Study of Man,’ in which 

are embodied the author’s pronouncements upon 

oertain of the more general methodological problema 
of anthropological science. Part II. deals with 

“ Man in Society’; Part II. with “ Man and the 

Supernatural ” ; and the final section with '' Man 

and Immortality.” Few of the passages exoeed 

three pages in length and each is complete in itself, 
except that in so far as it is the conclusion of an 
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argument, or an inference from previously recited 
data, the evidence upon which it is based has been 
omitted. Ina book of this character that is not to 
be imputed as a fault, but is merely an esential 
part of the general soheme. The reference to the 
source from which each extract is taken guards 
against any misunderstanding on the head of dogma- 
tism or the nature of the premisses upon which the 
argument depends. 

In publishing abridged editions of “The Golden 
Bough ” and “ The Folklore of the Old Testament,” 
Sir James Frazer conferred a great boon ppon his 
publio. For while the complete works will always 
be indispensable to studente and for use in refer- 
enoe, the abridged form, contrary to the general 
rule, conveys the greater pleasure to his readers. 
It contains proportionately more of Sir James 
Frazer. But this can be said even more emphatic- 
ally of the present book. Here we have the author 
entirely to himself in extracts from the whole of his 
works and not from two only, and unadulterated 
with quotation from the work of others. For we 
venture to differ from the author when he expressed 
the opinion that if his work survives to posterity, it 
will be on &ooount of his record of quaint and savage 
customs which will then have long passed away. 
If for no other reason, it will endure as a monument 
of pure, lucid, and flexible English of never-failing 
oharm. 

There is, however, little danger that Sir James 
Frazer's work will survive only as a storehouse of 
anthropological facte, or as a model of scholarly 
and graceful writing. In the course of his extensive 
studies there is scarcely a problem in social anthro- 
pology, in the comparative study of religion, in 
fact, in the whole range of the evolution of the mind 
of man, upon which he has not touched, and, it 
must be admitted, whether we agree with fis conolu- 
sions or not, which he has not illuminated. In fact, 
80 comprehensive in its scope is the present volume, 
and so versatile is the mind of which it is the off- 
spring, that i$ might well serve asa guida, if not asa 
text-book, for the student in the mazes of what is ad- 
mittedly one of the most difficult subjects of study. 

Tt is not unfair to say that Sir James Frazer has 
sometimes been represented by those whé do not 
&ooept his position, as if he wrote in the gpirit of & 
partisan incapable of appreciating the force of an 
argument contrary to his own views. Nothmg 
could be further from the truth, yet this imputation 
may have been made perhaps for the very reason 
of his essential fairness, and his aversion from any- 
thing that is controversial in tone. Yet if readers 
will turn to those passages in this volume which 
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deal with evolution and diffusion in oulture, we 
venture to think they will find no clearer grasp of 
the problem, no more concise and well-balanced 
disoussion of it, and no mare logical conclusion free 
from prejudice in the whole of anthropological 
literature. It would be possible to cite instance 
after instance in the passages included here in which 
highly controversial problems are discussed. in the 








same philosophical spirit, even if the conclusions 


are not always equally convincing. 

It may be inferred from what has been said that 
this is a book that is of interest only to the anthro- 
pologist and the student. On the contrary, and 
perhaps even more than the works from which ite 
material is drawn, it is essentially a book for the 
intelligent publio, especially at the present moment. 
Questions relating to totemiam, marriage, and the 
organisation of early forma of society may be passed 
over a8 more highly technical in interest. When 
Sir James Frazer deals with the form and history 
af religious beliefs, and the survival of primitive 
modes of thought in civilised communities, he is 
handling topics of vital interest to modern society. 
A study of his penetrating and logical examination 
of the development of man’s attitude of mind in 
the past is a valuable preparation for clarity of 
thought in dealing with the problems of to-day. 

This is not the oocaaion to enter upon a detailed 
and critical study of Frazer's work, although the 
issue of this compendious volume might seem a 
challenge. From the present writer, after reading 
and re-reading, it calls for nothing but respectful 
homage to a great work and a great thinker. 





. The Polycheta. 

(1) British Museum (Natural History). British 
Antarctec (Terra Nove) Expedition, 1910. Natural 
History Report. Zoology, Vol. 7, No. 2: 

, Polychata. By Prof. William B. Benham. 
Pp. 47-182 +6 plates. (London: British Museum 
(Naturab History), 1927.) 12s. 6d. 

(2) Fawne de France. 16: Polychétes. aédeniasres ; 
addgnda aux erranies, Archianndides, Myzosto- 
masres. Par Prof. Pierre Fauvel. (Fédération 
française des Sociétés de Sciences natprelles : 
Office central de Faunistique.) Pp. 404. (Paris: 
Paul Leóhevalier, 1927.) 75 france. 


(1) OF. BENHAM'S memoir of the Polychate 

of the Antarctic (T'erra Nova) Expedition, 
and on those of New Zealand, is important not 
only for the number of species (88), but alto from 
the novelty of many and the able treatment by 
the experienced author. As shown in a former 
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paper, the moet numerous species are Terebellids, 
closely followed by the Syllids, then the Phyllo- 
docids, Aphroditids, Sabellids, and Ampbaretids. 
Of the total number of species, 33 were obtained 
off thé northern coast of the North Island of New 
Zealand during the work of the Terra Nova there. 
Amongst the. Antarctic Syllids, the author was 

fortunate in procuring the epigamous condition of 
the large band-like Trypanosyllis gigantea, and he 
combata Fauvel's view that this species is either 
T. tantosformis, Haswell, or the T. richards of 
Gravier. He adds the genus Eurysyllis to the 
fauna, with the ‘ polybostrichous’ oondition of 
Ardolyius maclearanus. Of the Aphroditids, Læt- 
monice producta, Grube, & widely distributed species, 
is the only one met with; whilst amongst the 
Polynoids a new form, Lepidasihenia antipathicola, 
merita special mention, since it inhabits a lattioed 
tunnel formed by the serrated branches of an 
antipatharian (Parantipathes tenuispina), the living 
tissues of which accommodate themselves to the 
‘tubular home of the annelid. The Polynoids and 
Phyllodocids are well represented; whilst the 
Lopadorhynchids embrace Pelagobia viguiers ot 
Gravier, and Maupasia caca, Viguier. The Nereids 
include the curious Chetlonereis peristomiaks of the 
author, with the hood or collar. The Onuphids 
have a new sub-family, Aotearins, a group with 
the general facies of Iumbriconeress ; but whilst the 
upper jaw-plates are of unequal number as in 
Eunice, the anterior series are in line as in Lumbri- 
conereis. The Terebellida include the fine Pista 
mirabilis of the Challenger Expedition, which 
stretches from Valparaiso to Graham and Adelie 
Lands, Gravier’s Lantoides vayssierei, Lanice flabel- 
lum, Amphitrite kerguelensis and various other 
members of the group. The author discusses at 
length his reasons for uniting the Leena wandelensis 
of Gravier and the L. arenilega of Ehlers described 
two years later. The striking Hauchiella iribullata 
has & distribution ranging from European waters 
to New Zealand. 
* The author founds a new genus, Melinnoides, for 
a speciee—HM. nelsont—from MoMurdo Bound. It 
has only two pairs of gilla in & transverse row, and 
there areeneither dorsal creat nor post-branchial 
hooks. He differs from Augener as regards the 
relationships of Travisia olews, Ehlers, and T. 

kerguelensis, Molntosh, which the first-mentioned 
author united. Prof. Benham finds, after a careful 
survey of many examples, that these forms essen- 

tially differ. 

The addition of a species of Euchone (HE. pallida, 

Ehlers) to Antarctic waters is noteworthy, since 
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the genus is oharaoteristically Arctic and northern. 
The finding of the tubes of the ubiquitous Sepula 
vermicularis L., broken into lengths of 1 in. to 2 in. 
80 ft. above sea-level on the Drygalski glacier at 
Evans Cove, Victoria Land, is an interesting 
observation. Two new species of Vermilia, a new 
Zopyrus, and a new genus, Chitmopomoides, are 
deecribed, the species C. wtlsons having an oper- 
culum approaching that of Mercierella and allied 
forms, and probably presenting similar blood- 
spaces on section. The author rightly groupe the 
various varieties pf Filograna under the single 
species, F. implexa of Berkeley—from Protula 
Dysteri, Huxley, to the Salmacinas of subsequent 
&uthofs; and it may interest some to know that 
Prof. Huxley in July 1865 spontaneously admitted 
to the writer that his species was only F. implexa, 
& form which stretches over & wide area. The 
author met with an interesting case of a tube of 
this species budding at the tip into two tubes which 
he figures. Species of Protula and Apomatus from 
New Zealand complete the series. 

Besides the intrinsic value of the memoir as an 
able contribution to the polychmtse—to which it 
adds three new genera and sixteen new species— 
it affords another example of the extensive distribu- 
tion of many of the group almost from pole to pole 
and from the Atlantic to the Pacific Ocean. ‘It is 
illustrated by six quarto plates of carefully drawn 
figures by the author, which bring out striking 
features like the structure of the bristles and hooks, 
as well as such unique formations as the spiral 
ridges of sand-grains bristling with sponge-spicules 
on the tubes of Leana wandelensis. 

(2) Prof. Pierre Fauvel, whose wide experience 
of the group ranges over both European and dis- 
tant waters, continues his task in this volume with 
the “ Polyahétes Sédentaires” of the shores of 
France, though under this head are included those 
of the Mediterranean, North Africa, and one or two 
other regions. Unlike Prof. Benham, who follows 
his own olaemifioation, he for the most part stands 
by that of Malmgren. 

Each species is defined and its important parts 
figured with great care by the author or others, 
80 that his successors will reap the befiefit of his 
unwearied Iabours. The method of illustration 
adopted (apparently lithographic ink) is prone to 
make the long bristles somewhat uneven, but ọn 
the whole they are helpful outlines. Occasionally 
inferior figures, as in Magelona, have been selected 
instead of more accurate representations, but gener- 
ally the author has given his own figures or those 





of competent workers. He has a table of the” 
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families and of the genera and species in each case, 
and as there are, for example, in Polydora no less 
than a dozen species, the author’s task has been 
no light one. 

Under the family of the Cirratulide are the curious 
Ctenodrilus serratus of O. Bohmidt, 80 common in 
aquaria, Zeppelinia, which reproduces by scissi- 
parity, and Raphidrilus. Prof. Ashworth’s As- 
cleirochilus is mentioned under the Soalibregmidre, 
and Ardwisson’s work under the Maldanidse. Under 
the Arenicolide he gives Arenicola Olaparedii, an 
Atlantio and Pacific form, notwithstanding Prof. 
Aghworth’s proof in the British Museum Catalogue 
that it is A. pusila, De Quatref. Again, he 
adheres to Clapardde’s species A. Grubet, which, 
after careful study, Prof. Ashworth and the writer 
consider to be A. branchialis, Aud. and Ed. The 
Sabellariide are followed by the Sternaspididy, a 
group formerly placed under the Gephyres, and 
still open to controversy as to ita place amongst the 
polychete. Under the great family of the Terebel- 
lide, Prof. Fauvel follows the reviewer in consider- 
ing that the proposal of Hessle to classify them 
ohiefly on their nephridiais more or leas impractic- 
&ble, and he prefers the arrangement of Malmgren 
—giving six sub-families. Notwithstanding hia 
objections, Amphitrite gigantea, Mont., stands, aa 
also does the union of the two forms Nicolea 
venustula and N. zostericola, aa well as the distino- 
tions between Chone Faweeh, C. Duneri, and C, 
Rays in the Ray Society’s monograph. 

The author gives a useful classification of the 
Serpulide, under which Serpula concharum Langer- 
hans, and various species of Hydroides seem to be 
in want of further investigation. Moreover, he 
adheres to the old view in regard to Filograna and 
Salmacins, even citing Prof. Huxley's S. Dysters 
as a species. An appendix Contains a few additions 
to the errant group, besides the Archiannelids and 
the Myzostomes. 

‘This volume formé an important contribution, by 
an able investigator of the polychaxta, fo the fauga 
of the shores of Franoe, and will be welcomed else- 
where by all students of the subject. W. 6. M. 








Modern Organic Chemistry. 

Lehrbuch der organischen Chemie. Von Prof. Dr. 
Paul Karrer. Pp. xxi--884. (Leipzig: Georg 

Thieme,.1928.) 84 gold marks. 
HIS is & comprehensive text-book planned on 
g somewhat rigid classificatory basis. The 
historical introduction is limited to three pages, 
and exodpt for an equally brief note on the evolution 

Yl 


858 





NATURE 


(Jonn 2, 1928 





of organio chemical formulm, most of the remaining 
historical allusions are confined to a bare mention, 
usually undated, of names of leading investigators 
in the various fields which come succeesively under 
review. The treatment of aliphatic compounds 
(including methods of molecular diagnosis) ocoupies 
the first 361 pages; of carbocyclic compounds 
(inoludimg pyrones, indigotin derivatives, and 
certain other heterocyclic types), 342 pages; 
and of heterocyclic compounds, 137 pages. In & 
series of tables, filling the final 17 pages, a good 
deal of «information of statistical and scientific 
interest is summarised. Useful bibliographies are 
appended aa footnotes to leading sections of the 
book. 

The general plan has necessarily entailed a 
dispersion of matter which in British text-books 
is usually assembled under special headings. Thus, 
the student of stereochemistry, tautomeric change, 
or- valency, will need to collect his information 
from divers sections of the book, which may often 
suggest themselves only to the sophisticated reader. 
His task will be rendered still more difficult by the 
nature of the index, which is essentially an alpha- 
betical list of names of compounds; the absenoe 
of an index of authors i is an additional handicap. 

These are inoonveniencies ; but the work may 
be commended to teachers and-advanced studente 
of organic chemistry as affording an excellent and 
- up-to-date German text, dealing with the subject 
from the viewpoint of molecular oonstitution. 
Questions of structure, synthesis, and interrelation- 
ships of structural types are handled im a clear and 
workmanlike manner, and due regard has been 
paid to the current biochemical trend of organic 
chemistry. On the whole, recent developments 
have been well covered, but in & book of this size 
one is surprised not to ‘ind adequate references to 
modern ideas and investigations on such important 
subjects as the genesis and transmission of orienting 
effecta in the benzene ring, applications of electronics 
ta organic chemistry, tautomerism, gluf&conio acids, 
the constitution of urea, the menthone chemistry, 
carang, hydroxymethylenecamphor, squalene, in- 
sulin, the production of &cetio acid from cellulose 
by anaerobic fermentation, lead tetrastAyl, di- 
chlorodiethyl sulphide and phenarsazine. However, 
a text-book of organic chemistry offers a broad 
target to the arrows of detailed criticism, and it is 
unnecessary to empty the quiver, Suffice it to 
say, in conclusion, that both author and publisher 
are to be congratulated on a useful and well- 
printed addition to the literature of this flourish- 
ing brgnoh of science. *J. R. 
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Our Bookshelf. 


The Flora of Oxfordshire : a Topographical and 
Historical Account of the Flowering Planis and 
Ferns found in the County; with si Na ete 
Notices of the Botanists who have contributed to 
Oxfordshire Botany during the last Four Centuries. 


By Claridge Druce. Second edition 
(rewritten). Pp. oxrxi +538. (Oxford: Clar- 
endon Press; London: Oxford University 


Presa, 1927.) 30s. net. 


We congratulate Dr. Druce on this, the latest 
addition to the series of county floras to the 
preparation of which he has devoted so much 
time, study, and investigation in the intervals of a 
b do: more than f years. 
poe with the original edition of 1886, the 
book has much increased in size. Both the form 
and number of pages are .. The ‘ botano- 
logia, or biogr& ographioal notioes of botanists who 
have contributed to our knowledge of the flora, 
has more than doubled in extent, while the flora 
roper, now limited to the seed plante, ferns, and 
, occupies 533 pages a8 compared with 
366 in the 1886 edition. © appendix on mosses 
and Hepatios, supplied by Henry Boswell in 1886, 
and the lista of fungi and lichens, have been 
omitted. ` 
The extensive introduction deals briefly with the 
topography, soila, elevation, and geology of the 
county, followed by a more detailed account of the 
characteristics of the botanical districte, of which 
seven are recognised based on river (by. 
some oversight, a map included in the former edition 
has been omitted), and a short section on meteoro- 
logy y F. A. Bellamy); the second half of the 
uction is taken up mainly by the botano- 
logia. The plan of the systematic portion is 
similar to that of other oounty floras by the same 
&uthor,—references are en to the ''Flora of 
Berkshire" for additio synonymy and biblio- 
hy. 
i m the summary we learn that the flora com- 


prises 1081 ies, including denizens and colonists, 
as com with 1091 m Berkshire and 1027 in 
Bucki Adventives (450), hybrids (79), 


and varieties and forms (781) bring the total up 
to 2371, and there are also eight species now re- 
garded as extinct. Two species, Orchis Simia 
now to be confined 


to the county. More ies are 
“mentioned sa remarkable absences for which 
special search should be made. A. B. R. 


The Bread of our Forefathers : 
Economic History. By Sir Willis 
Pp. xii+206+4 plates. 
Pres; London: 
*1998.) 125. 64. net. 


ALTHOUGH at first sight of purely antiquarian 
interest, the question of the finds of grain our 
forefathers used for b i ves on er- 

amination, to be “intimately bound up with some 
"of the most fundamental problems of our economic 


qu e 


(Oxford : aaa 
Oxford University Prees, 


June 2, 1928] 


and social history." By the end of the eighteenth 
oen , wheat was firmly established as the uni- 
versal bread grai in England, at a time when the 
commoners of other northern races still ate rye. 

The main transition to wheat took uring 
the eighteenth oentury, and tho in earlier 
times, wheat, rye, barley, amd oats were all used as 
bread corn to some extent, the chief competition 
always lay between the two former. It is clear 
from the old records, both civil and ecclesiastical, 
. that wheat and rye bread early became the sym- 
bols of social position, rye being the staple food of 
the commoners, wheat that of the aristocracy or 
overlords. In some cases bread of different grades 
was used as ourrenoy in payment for services 
rendered, wheaten bread being given only in very 

In England the eua bid balanoe from rye 
to wheat was much influenced by the interest in 
the land taken by the lords of the manors. This 
led to such improvements in agricultural practices 
as marling and ies which needed capital 
expenditure, and y improved the land and 
rendered it more fit for wheat growing. It took 
centuries, however, for wheat to become the 
o food of the whole nation. In northern con- 
tinental countries where the land remained largely 
in the hands of peasant proprietors, zs wing 
held its own, and even at the present day forms & 
staple part of the food of the community. 

e rivalry between wheat and rye has always 
been entirely a question of supply rather than one 
of cost, because m the early days the price of bread 
did not affect the bulk of the nation to the degree 
it now does, as most bread was baked at home. 
With short supplies, wheat early became a mark 
of social distinction, and with increasing ambition 
amgng the populace, and increasing mappia, it 
gradually attained the position it now holds as the 
staple bread corn of Great Britain. 


The Soils of Cuba. By H. H. Bennett and 
i D.C.: 


R. V. Allison. . 409. (Washington, 
Tropical Plant h Foundation, 1928.) 
6.25 dollars. E 


A OOMPRHHHNSIVH survey of the soils of Cuba has 
been undertaken by H. H. Bennett and R. V. 
Allison, and the results published in book form. 
Cuba is still the greatest sugar-producing country 
of the world, and every effort is n to main- 
tain this supremacy. The point of the survey 
was to investigate the possibility of rao! the 
oost of production of the raw material in the tlelds 
by the use of more modern agricultural methods 
and the better adaptation of the varisties to the 
soils on whioh they are grown. 

A general desoription is given of the various 
soil series found throughout the island, with oom- 
plete chemical analyses and physical measurements 
of some of the more representative types, followed 
by a detailed survey of middle, eastern, and western 

ba and the of Pines. Some areas are 
handicapped by the presence of amounts „of 
soluble salt in the soll, which is so detrimental to 
sugar cane that the mortality and retarded growth 
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is dn some cases severe enough to cause the fields 
to be completely abando Furthermore, the 
cane juices obtained from salty areas are of in- 
ferior quality for millmg purposes. The opinion 
is expreased that better resulta would accrue from 
more intensive cultivation of cane on smaller 
areas, the poorer and less suitable soils being put 


down Ls as or timber. 

The influence of soil is of paramount importance 
in the Cuba cane fields, and emphasis is laid on 
e spore noe o Rune ing their 
soils an ing how to treat them to get the beat 
results, Mi tne baba ioa of the sgoil and subsoil 
has definite peculiarities in many oases. e A large- 
scale annotated soil map is appended, with brief 
descriptions of the hene the soil, the beet 
methods of cultivation and treatment, together 
with the most suitable crops. W. E. B. 


Dis 1 Schlangen :  Kupferdrucktafeln 
nach P. ien der lebenden Tiere. Von Dr. 
Fritz Stei Biebentes Heft. Hera: ben 
von Prof. Lorenz Miller. Tafel 31: Vipera 
berus berus (L.); Tafel 82: Vipera berus berus 
garroa. Yi berus berus (L.) ; Tafel 34 : 

ipera ursinii ursinii (Bonap.); Tafel 35: Vi: 
ursinii macrops (Mehely). Pp. 17 +5 Tafeln. 
(Jena: Gustav Fischer, 1927.) 6 gold marks. 
AFTAR an interval of more than twelve years, a 
further part of Dr. Steinheil’s beautiful photographs 
of European snakes, with the appropriate ‘etter: 
press, has been published. The issue of the work 
was interrupted, after the ap of the sixth 
part, by the outbreak of the War, and favourable 

conditions for the continuance of publication did 

not present themselves until 1926. In the spring 

of that year, Dr. Steinheil resumed his work, but 

a return of an old malady necessitated an immediate 

operation, from which he died in April 1926. His 

friend, Prof. Lorenz Müller, has undertaken the 
een aa the work as an act of duty and 
esteem, and, in a foreword to the present ` 

an el t tribute to the memory of Dr Sienai 

and to ae of his work. . Bteinheil left 

behind e photographs necessary fdr the com- 
letion of his book, and Prof. Müller will write the 
iptive text. The seventh part, which is now 
publish deals with Vipera berus berus, Vipera 
ursinii ursinii, and Vipera ursinii macrops, and is 
accompanied by five beautiful copperplate re 


ductions of excellent Ppt tie eet of these forms. 
This maintains dogs poser t, artis 
E ar predecessors and, now that pub 

been resumed, we shall look for g speed. 
E at of this yaluable work, which Prol. 
M has undertaken as a memorial to his friend. 


Introduction to the Oaloulus. By Prof. William F. 

pa Pp. xi +449. (New York: The Mac- 

i Co., 1926.) 12s. net. 

Ix this revision of the author's ** First Course," the 
Beta of examples have been improved by the 
addition of more difficult examples. Even these 
should þe well within the of most serious 
studente. The tendency in England in the past 


“in an inferesting work. 
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has been to include too many examples of- the 
problem type in the introduotory course. Nows- 

ys it is that this isa mistake. Never- 
theless, it may be doubted whether this course 
contains enough to extend the abler readers of it. 
One reason why many teachers are slow to introduce 
modern text-books is that the older books, however 
unsatisfactory they may be in some respecta, 
usually have the merit of containing excellent 
collections of problems for the better studenta. 
This ia the more necessary in small schools, where 
it is not ible to grade the real mathematicians 
into seta by themselves. 

In this Saas the emphasis is on the applica- 
tions of the subject, and there is much material 
which does not usually oocur in an English text- 
book on the calculus. Whether this. material is 
ayy required depends on what other text-books 

used concurrently, but the book would 
certainly be suitable for certain classes of British 


students, for example, thoee whose main subject: 


is not mathematica, but who wish to aoquire some 
knowledge of the ideas and SPDHINMOnN of the 
subject. å. R. 


Manuel du tapissier décorateur. Par Prof. Lucien 
Coussirat. (Bibliotheque professionnelle.) 
440. (Paris: J.-B. Baillióre et fils, 1927.) 
francs. 
" is alwa ee & satisfaction to encounter & work 
ence, not alone of the pleasure experi- 
a i ite preparation, but also of a thoroughnegs 
of knowledge and a completeness in execution, 
such as are too often absent. In writing about 
* completencas ’ it is, of course, not suggested that 
the whole art and science of decorative u pariet 
can be embodied between the covers of a boo 
(16mo) of 440 pages with the encroachment caused 
by 239 illustrations and diagrams. It is rather the 
completeness that takes a survey of all the varia 
that may be comprehended by the subject matter. 
M. Coussirat might have done better to enter 
more into the olass of upholstery that would suit 
the average purse of to-day ; whereas, in faot, his 
attention 48 ses En devoted to ‘ period’ furniture 
and furnishing ; is peculiarly noticeable in 
Chapter ix. ers curious chronological mélange 
occurs early in the book (p. 19) concerning Catherine 
de Medici, upon which there is no need to 
The chaptér on colour is worthy of gttention 
te student, though there is some confusion. created 
between spectrum colours and p ents. The 
chaptérs dealing oally with BA Istering and 
the cutting-out of fabrics are the most valuable 
P.L.M 


the Roads. By Cyril Hughes Hart- 
ith an Theodat by Lieut.-Col. 
. xXx +19% +12 plates. (Lon- 

and Sons, Ltd., 1927.) 


The Story o 
mann. 
Alfred 
don: George 
7a. 0d. adr . 

A there appeared in these col an 

n road formation, the raison d'être being 

two reu , dealing in one case with the scientific 
of roada, and in the other with theemanage- 

ment ‘and methods of concrete highway construc- 
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tion. A passing reference to Mr. Hartmann’s 
“ Story of the Roads ” will form a fitting coro 
The lively style of diction, in which he displays 
the history of the ialand roads of Great Britain 
from Roman days onwards to the days of gyratory 
traffic, together with the quaint illustrations, pro- 
vide & couple of hundred pages of very attractive 
material. highway bridges, one $5 en 
deplore the loes of the DA Blackfriars b 
in stone, when viewing open iron eee 
Serato author from Mr. Macadam, 
uding the Scotch roads of the eighteenth 
x streases the fact that “ the roads must be 
to suit the traffic, and not the traffic to suit 
the roads.” It is, of course, pics Seca EE 
swinging respecting the former mony of the 
Palle Verne euis s eod d edes by 
the railways. Haa the fmal wein taken ad 
P.L 


Bonai of the AN B Proctor. Pp. 
xii + 266 +13 plates. ew York and London : 
Harper and Broe., 1927.) 7s. 6d. net. 


to the detriment of those in England. He 


"Tum oontente of Miss Proctor’s book are not quite 


so comprehensive as the title would . The 
first few chapters include an account of the transit 
of Venus expeditions and. Gill’s observations of 
Mars made for the purpose. of measuring the sun’s 
distance. Chapters v.-viii. touch upon the sun 
itaelf, but NEA exclusively on those phenomena— 
prominences and corona—which are seen at total 
eclipses of the sun. Chapter ix. gives the author’s 
personal experiences at the eclipses of 1896, 1900, 
and 1905, whilst the final chapter describes the 
recent eclipse of June 29, 1927. 

Miss Proctor quotes largely from her authorities ; 
indeed, one-quarter of the text is made up of 
excerpts. ether so excessive a use of quoted 
passages is wise in a book of this description is 
very questionable. But however that may be, an 
entertaining account is provided of astronomers 
and their friends in quest of observations which are 
only possible at rare intervals. 


A Manual of Field Astronomy. By Prof. Andrew 
H. Holt. Second edition. Pp. xiv +126. ' (New 
York: John Wiley and Sons, Ino. ; London: 
Chapman and Hall, Ltd., 1927.) 10s. net. 

Pror. Horr's little book is intended for the instruc- 

,tion of those doing deld work with theodolites. It 

“contains a theoretical explanation of the heavenly 

motions sufficiently full to enable the student to 

follow the formule with in ce. The practical 
directions gre clear and t. There is a useful 
table of formule for solving sobrie triangles, and 
some explanation of the solar attachments, which 
when used in conjunction with a theodolite enable 
the meridian to be found mechanically. There are 
tables at the end for the conversion of sidereal to 
mean time, refraction, azimuth of Polaris at 
elongation, etc. These tables indicate that the 
order of accuracy aimed at is the nearest second of 
aro. An erro? has been noticed on p. 82. In the 
equation just above (10) for ooe'z read ws £. à 
A. C, D. 
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Letters to the Editor. 


[The Editor does not hold himself 
expressed his correspondents. Nei. 
ola ese rr d 


ian aoi ANI Jor d 
or any other part of NaTURBH. No notice 15 taken 
of anonymous oommuncoations.] 


Geological Features of the Sites of the Sligo 
Implements. 


Ar intervals from August 1927 to March 1928 there 
appeared in NaTuRE a series of letters relating to the 
disco of ahip fragments of limestone by Mr. 
J. P. Bure in the neighbourhood of Bligo. 
These were olaimed by him to evidenoe of Palmo- 
lithio man in 
Ireland. Apart 
from the argu- 
&ble question of 
the human ohar- 
aoter of the 
flaking of the 
limestone, Mr. 
Burchell's state- 
ments regarding 
the geology were 
DE D b 


Macalister, D 
J. K. Charles- 
worth, Dr. Lloyd 


care and Mr. 
A. W. Btelfox. 

We were there- 
fore requested to 
assess the geo- 
logical evidence 
furnished by the 
sites, and for this 
purpose visited 
the Bligo district 
at the end of 
Maroh. We were 
much assisted in 
finding the exact sites by the photo hs in Moeere. 
Burchell and Moir’s book, ‘The Bay Mousterian 
Implements of Sligo, Ireland.” We have to report 
as follows : 

At Ballyoonnell, about ten miles north-west of Sli 
is a small bay with two horns, at each of which boulder 
clay rests upon limestone. There is & place on sath 
of these horns where the boulder clay reaches about 
the height recorded by Mr. Burchell and where it 
can be seen lying upon limestone. The ‘ implements ' 
were obtained m an ‘implementaferous layer’ a 
few inches above the base èf the section. Thp 
boulder olay of the two promontories contains an 
astonishing number of angular limestone fragments 
of all shapes and sizes, and near the base the lme- 
stone beds can be traced breaking down into 
pieces, similar to those incorporated in *the boulder 
olay (Fig. 1). The edges of the limestone visible just 
beneath à boulder olay have been flaked and 
shattered. We understan pias ran Burchell devoted 
some weeks to implements’ in this 
section, and we epi Ma aao- t he found 
or more ‘implements,’ of which the human work- 
manship is not so enthusiastically and generally 
accepted as in the case of the Rosses Poit finds. 
Among such myriads of angular limestone fragmenta, 
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it would be surprimng if 1n the course of some weeks, 
two or even more pieces sim ing human workman- 
ship could not be found. If the 'implemente' are 

ion of human origin, there is certainly & 
case for the existance of man before the boulder olay 
of the region was formed. If, however, there is any 
doubt about the workmanship, the ‘implements’ 
from Ballyconnell are of no value as evidence of 
Palsolithic man in Ireland. 

At Roeses Point, Mr. Burchell claims to have dis- 
covered a rock-shelter of high antiquity, the roof of 
which was formerly in place but was ken down, 
as he suggests, under load of the advancing ice 
which d ited the boulder clay. At the most, the 
rock-shelf (the ‘shelter’) was not higher than & 
teble, and at present there is v little owrhang of 
the ‘roof’ (Big. 2) One Would Cepat that if a 
rock-shelter col- 
lapsed under 
these conditions, 
the collapsed 
fragmenta would 
consist of roof- 
blocks, wheress 
in point offactwe 
counted 26 (outof 
atotal of 36) large 
slabs, having an 

te ares of 
about 180 
feet lyi 
H.W. 


ve 
of or- 
summer 
tades, which were 
unmistakably 
derived from the 
‘floor,’ being of 
limestone of dif- 
ferent character 
from that of the 
‘roof,’ and easly 
distinguished 
from it. These 
26 blocks have 
been lifted to a 
height of at least 
5 ft. above the level of the floor by the waves 
during storms. Whatever, therefore, may be the 
ition as the human origin of the flakes 
ound beneath the loose blocks, it is improbable that 
a ‘shelter’ could have exigted there ingPalmolithic 
times. It might even not have been there a hundred 
years ago. 

The sup raised beach is neither more nor 
eel than sand and shells which have been blown up 

ele against the face of the boulder ole 

hinds That boulder clay also is &rammed 

of £ angular enta of limestone, which seems®to 
be a feature of the boulder clay of the district, Mr. 
Burchell refers ın one of his letters to the faotethat he 
hurled blocks of rock about on the site “in the way 

in which some people imagine the sea to have done. 
It is dhaier to oon than to compare the hurling 
e blocks by & human being &nd the action of the sea 
winter storms on the Atlantic coasts. The 

t limestone blocks from the floor of the su 

shelter are now found in abundance above 

evel of that floor, and that one of them waa, in fact, 
imbedded in the soil and grass well above H.W.M., 
proves conclusively that the storms on the very 
exposéd coast near Sligo are le of lifting and 
hurling at each other very large blocks of limestone. 


[E J Wee 
Fie. 1.—Boulder clay at Ballyoonnell, showing angular fragments of limestone. 
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Bame of the slabs we measured were 
4 ft. inl by 8 ft. in width. This piling-up of 
blocks is a feature of the whole ocast-line where low- 
dipping limestonea run out to sea. It is particu- 
larly well seen on the western side . 
of Coney Island, where there are 
rows of blocks, fringing the low 
coast-line, the source of which can 
be traced to two or three ledges 
below H.W.M. which have been 

i SOUS a pred 
up EWM 


At the western end of the northern 
side of Coney Island, Mr. Burchell 
has described’ another rock-shelter 
or cave, qub of which he supposes 
‘implements’ to have been washed. 
This part of the coast again bears 
obvious traces of rapid erosion, due 
in that case to the exposed 
y to the existence of 





position, 

well-bedded rocks with shaly lime- 
stone underlying more massive beds, 
and partly to exceedingly well- 


marked jomts, which run roughly 
el that part of the ooast. 
cave which Mr. Burchell de- 
scribes is interesting, because not 
OnE ARO! ee 
near the edge of the cliff 

ig. 9). The concrete basa of the 
n’ has now been undermined 

by the collapse of the cliff over the 
cave, and the whole bed which 
formerly supported it has come á 
away in one piece to a width of. about 7 ft. and 
length of at least 80 ft. Since the beacon would 
certainly not be built on an unsupported overhanging 
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Finally, we may perhaps be permitted to say that 
we went to Sligo unprejudiced and prepared to find 
that there was & case to be considered. We are 





convinced that there is absolutely no case whatever 





posing that the sites concerned are of any 
aia ee E with the exception of Ballyoonnell, the 
‘implements’ from which, as we have said, aro not 
enthusiastically accepted. Not 
having seen any of the 'imple- 








concrete base, we may say that since it was erected 
the coast has receded not leas than 7 ft. by erosion. 
Such low sea-caves, about 8 to 4 ft. in height and 
due to the undercutting action of the sea, in no way 
e resemble inland shelters and caves in limestone 
districts, which are usually solution-phenomerea. 
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ments’ which were exhibited in 
London, we offer no opinion on 
them. 


O. T. Jowns. 





Nova Pictoris 


Tux» article entitled ‘Nova 
Pictons as a Double Star,” in 
NATURA of 7, attributes to 
me views which I do not hold. 
This is doubtleas due to an ip- 
completely cabled report of an 
interview which I gave to a reporter 
of the Cope Twnes, after the an- 
nouncement from Johannesburg of 
the duplicity of the star, which was | 
announced in the local preas as a 
splitting of the star. In this inter- 
. view I mentioned various theories 
which have been advanced. as 
possible explanations of the outburst 
of & nova, in ing the theory of 

. a grazing of two stara. I 
referred to the inherent impro ty of the latter 
oocurring, but added that as Nova Pictoris had 
behaved in such an exceptional manner from the time 
of ita first discovery, it should not be left out of 
consideration in seeking an explanation of the star’s 
behaviour, and that subeequent obeervation of the 





. Phase] D UR. J. Weak 
8. * shelter,’ colle: Hmestone 
Fra. a (Co prm rome and, above the 


JUNE 2, 1928] 


NATURE 


863 





star would doubtleas throw further light on the 
matter. I do not, however, adopt the view that 
the outburst was definitely due to such a collision. 
There pe been. ee in 
rogard to separation o stars. Are 
one-fifth of a second was merely a hypotheti 
which I adopted for the sake of argument to 
that if the companion was in reality S Dadkpround 
star, previously iden by the nova bet atc vrarda 
unoovered, the proper motion required to render it 
visible in & large telesco was not excessive. I 
adopted the figure of one- of & second as the mini- 
mum. tion at.which the duplicity would be oer- 
“detected with the 26j-in. refractor at Johannes- 
burg, as at that time I was not aware of the on 
observed at Johannesburg. It is unfortunate that 


it has been interpreted as-a-measure of the ion 
made at this o . With the 18-in. visual 
ducant: here; tho d has not been conclusively 
.geen, though ibn most prominent feature 


of the star is the very strong nebulous envel 
The Johannesb observers are satisfied that there 


are three components, and suspect a fourth, thus still 
further adding to the mystery of this extraordinary 
star, The ster is surrounded by which are 
probably due to matter ejected with velocity 
at the outburst. The diameter of these rings suggests 
that the star is relatively near, much nearer than 
indicated by the spectroscopic derived by 





Mechanical Production of Short Flashes of Light. 


In the study of phenomena which occur in a very 
short interval of time, it is usually-necessary to have 


some kind of ‘light ahutter’ that o tea with 
extreme An electro-optical shutter which 
lets short flashes of light has been 
ioualy (Beams, J.O.S.4. and RSI., 
, 597 ; T i36, Lawrence and Beams, Proc. N.A.S., 
13° 207 ; 1927), but in some ents it is highly 


desirable that,the shutter opera ag many times per 
second as possible in order that enough intensity oan 
be obtained to observe the phenomena accurately. 

lf one sends monochramatio em into an in 
potent gay of the Michelson type ed aine, approxi: 

maiely right fringes upon alto at 
to the fringes, and daha ths cas path 

im ono aera otha interferon wih to the 
o e move to 
The d nén Decora © Rouroe of E E tt 
'duration of which depends the time for 
a bright fringe to oroes the slit. If, then, the optical 
path in one arm of the interferometer, is changed 
rapidly en respect to the other; Priorat: 
flashes of li iun Do rebut Thus, if light of 
Ne i ee irren : hangod w the 
rate of 1 am. /seo., then 2 x 104 are produced per 
second, each flash lasting not | than 5 x 1075 sgo. 

There are, of course, ways of ohare 
the optical path with considerable idity, but 
following device has been adopted of in 
simplici and the tremendous rate of change of 
oe which it effects: two, right angle prisms 

iden material and dimensions are placed in one 
arch of she iitertanimater ao that’ ther hy potaniecs 
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are parallel, and so oriented that if the hypotenuses 
were in contact, the two prisms will form a rectangular 


ioular to one of the sides is 


horizontally and to the side upon 

light is incident, the optical path is o 

frmges in -the interferometer move. rate of 
ley SR Day th depends upon the index of 


kara den o: the angles of the and 

io ereed will which the TAE N eee 

difference in peth at any time is limited only 

the ooherence of the monochromatio Tobe coed. 
In my ents & e glass prism 

Pe quini cei Ramage on & belanoed : 


teel arm, which was fastened to the shaft of an 
“electric motor so that the prism moved approximately 
parallel to an identioal fixed prism in the optical p us 
the same shaft an opaque diso with a amall 
revolved in Rant ota ineriürs Ero BOLOS, MO 
that t passed through the interferometer only 
while Pape peus woe Doing ingel A filter 
which permitted onl e Teu een UP d) ee 
was used in front o &ro. e duration of each 
nA pas digas lie an et These light; 
flashes when sent back through the interferometer 
form two sets of fringe These frmges are 
viewed by means of & mirror placed in front of the 
mercury arc in such a way as to avoid undesirable 
reflected light. One af theee fringe systems is approxi- 
mately stationary and sibl to indicate when the 
Mui is working E AE Ah not used 
E a tected ae bs eae 


letting the light flashes over a measured disten 
before Feit thes pono Hi the intarlerometer 
and observing the relative of this stationary 
tup: In faot, it is even ible to make this 
pa aac denda aqu es 

One of the applications o apparatus t be 
mentioned. If r t flashes of the cian dis 
are focused on a bulb con io vapour, and 


the resonance light from the bulb sent back through, 
the interferometer, the resulting fringes will appear 
Pra , due to & sort of stro pio effeot when 
'of light flashes are constant, but will move 
or shang their character when the flashes are short- 
epending upon the average time between 
parr Aip and emission re RUE 

resent arrangemen ig no very gatiaf 
eatin the Mo cde huy ud hee o 
very narrow slit in the opaque must be used, 
thereby sacrificing light intensity. However, a new 
cd ar heap debe Ora e T p oar are 
uld‘ eliminate these difficulties as well as ave 

shorter flashes. It should be eas$ to p 
flashes of 10-* sec. and possibly 105 a00. datation, 
The writer desires to his appreciation of the 
valuable suggestions e by Mr. onald Gooksey 
hodie diss par A E 


& J. W. HANE, 
Feld University 
April 19. 
The Band Spectrum of Mercury excited by a 
High Frequency Discharge. 


A METHOD of exciting V peace 
i has been E ped py Wood n and ^ 
,120, 510; 1927), Clarke (Nauru, 120, 727; 
1927), and others. The method consists of sending a 
high frequency current through a wire coiled around 
the tube in which the discharge is excited. | While 
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experimenting with a low voltage Tesla coil in which 
the -primary circuit power was supplied from a 110- 
volt buzzer, it was observed that when contact was 
made between one side of the secondary and a metal 
rt on & diffusion pump, a brilliant green dis- 
was produced m mercury circulating 
through the pump at a preesure of about 5 om. The 
spectrum of this discharge showed a very intense 
emission of the fluorescence band of mercury. 
This observation an experiment to study 
the conditions of excitation of the mercury bands. 
Accordingly, a quartz tube, 0-7 am. in diameter and 
15 om. long, having & small bulb near each end, was 
evacusted and off containing about 1 0.0. of 
mercury. A piece of wire was wra around one 
end to sempve as & single external e, and the 


DU rae Sap porte Dy HE We e vorhos ponon. 


One side of secondary of the Tesla ooil was oon- 
nected to this wire and-the other earthed through 
the primary circuit. , ` ‘ 
: Wan the zoerou:y in ilis tube wap headed to boiling 
by a Bunsen burner, the Tesla coil produced. & bright 
in the tube. The spectrum of this dis 
showed the mercury aro lines and the mercury ban: 
the maxima of which come at 24850, 8800, 2540, and 
o trace of a band at 2650, observed by Houter- 
eit. f. Phys., 41, 140 ; 1927) and Rayleigh (Proc. 
. Soc. +» 114, 620; 1927), was found. ign 
from the middle of the quarts tube was focused on 
the slit of the graph. If the middle of the tube 
was heated by a blow torch, the spectrum showed that 
the 4850 bend had disap the 2845 band had 
been weakened,- but the 3300 and 2540 bands were 
in intensity. As soon as the middle of the 

tube cooled to the same temperature as the upper part, 
the 4850 band appeared again, and the spectrum was 
the same as before heating. If the meroury is vigor- 
ously boiled, the 8800 band is weakened with reapect 
to 4850, 2540, and 2345 bands. 

In order to find the effect of distillation of the mer- 


2345 
mans 
Roy 


preasures from that at 
to that at which the di 
arc lines appeared at all pressures, and 
at the higher preesures here was a faint trace cf the 
2540 band, but there was no observable emission at 
any preasure of the other mercury banda. 
is experiment shows that distilling vapo 
neceasary for the excitation of the mercury bands 
4860, 3800,eand 2846 in æ high frequency discharge. 
It is well known that distilling is neceasary in many 
ceases for the excitation of the 4850 band in fluores- 
cance. Wood (Jour. Frank. Inst., 205, 488 ; 1250] and 


ur is 


Pringsheim and Terenin (Zeit. f. Phys., 41, 342; oF) 
have explai this as due to the sweeping away o 
impurities by the va 


: ur stream. The same explana- 
tidh probably apphes here. These impurities in 


o a RUDI o aay ae red 
io rem Af mercury through collisions of the second 
` kind before they have a chance to emit the mercury 


bands. e 
The destruction of only the 4850 band through local 
Ends rale se UE The local heating pre- 
ven: the formation of extra fresh vapour through 
condensation and ration at the point of obeerva- 
tion, but there was & stream of mercury vapour 
past this point. It may be that the excited molecules 
which emit the 4850 band have an energy which very 
rama’ coincides with that which the impuriti may 
abeorb, and it is, therefore, more probab thet oolh- 
sions with impurities will be of the second kind. This 
s Tuy abo account for the non-appearanoe of the 2650 

. 
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This iment, and those of Houtermans and 
Rayleigh (lac eit.), show that the 3800 and 4850 bands 
originate in different initial excited states. This experi- 
ment shows in addition that the initial excited state 
for the 4850 band is also different from that for the 
2845 and 2540 banda. This disagrees with the associa- 
tion of the 2540 and 4850 bands made by Houter- 
mans. The final states for the 2845 and 2540 bands 
must be the same; aince both are obtained in &beorp- 
tion. Ins pene Ce aie res Min adios 
that the 3800, 2540, and 2345 ds are emitted from 
? J. G. WANs. , 
(National Research Fellow.) 
Princeton University, - 

New Jersey. 


. Active Nitrogen. 

I nearer having to request valuable space in 
NATUBSB, but it seems necessary to answer & criticiam 
by E. J. B. Willey in the issue of Mar. 10. Quoting 
& single sentence from one’s publication is generally 
unsatisfactory unleas the correct is carried 
with it. To one who reads my article in the Journal 
of the American Ohemiocal Sooieiy (50, 27; 1028), it 
is evident Saat ha repr gir H as oe way 
suggests, a "6 er 
rcc ridi A is meant merely to indicate that, 
beaides the reactions studied by wily there are 
actions initiated by active nitrogen whioh require 
more than two volta, of which he is aware. One need 
only direct attention to the vast amount of literature 
on the excitation of spectra requiring up to 10 volta. 

Aside from strictly pio data, which are 
themselves sufficient evidence for my original state- 
ment, I may point out that iodine is ionised by active 


itrogen (Constantinides, Phys. Rev., 80, 95; 
Ji 9:4 volts are i for this reaction. 


ni 

18 

Cu Cl—>Cu+Q requires 3:3 volta. The Cu lines 
are also y excited (Mulliken, Phys. Rev., 26, 
1-82; 1925), and should this ocour simultaneously, 
the total energy requirement is more than 8 volts. 
Other energetio reactions occur in active nitrogen, 
but one hesitates to insist on the exact energy 
requirement since we are not sure of what is happen- 
ing, that is, whether the nitrogen molecule or atom 
is effective. Admission of oxygen or water to active 


nitrogen gives nitric oxide Admission of 
carbon monoxide or carbon dioxide gives ogen 
and nitric oxide spectra. If & single atom the 


work, as, for , OO +N NO 4 C, this requires 
about 8 volta. Although direct is lacking, it is 
not inconceivable that metastable nitrogen molecules 
in level A can actually dissociate o 7:02 volta). 
The oriterion for water formation by -TO0O-H, 

is considered ill-chosen, as it is problematical whether 
this reaction as gi will take place (see ‘‘ Photo- 
chemical Clustering," NATuRE, May 19, p. 702). It is 


(abstract in Bull. nee Phys. Soc, April 7). In 
the case of hydrogen, it is well known that the 
molecule can electronic energy greatly in 
exoeas of that necessary for dissociation and can lose 
this energy in band spectrum emission. Dissociation 
also cannot be Mri bus with carbon monoxide, as 
others have found, sinoe the 
en ig than is available from the 
metastable nitrogen molecule in level A. (Heat of 
dissociation of carbon monoxide is 10-8 volts. Birge 
and Sponer, Phys. Rev., 38, 289 ; 1920.) 
I t the unfortunate wording which drew 
De. Wiley’ bart trinnin. I meant to convey that 
2-volt nitrogen molecules do not issue only from the 
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discharge, but that troscopic data make it appear 
very probable that they may abe be created ra 
the by oollisions of the second kind. I 
am well aware of Willey’s work with an uncondensed 
discharge, where certain chemical actions occur in 
the absence of the afterglow. In this connexion it 
would be especially interesting to see whether there 
is sufficient energy in active nitrogen from an un- 
condensed discharge to bring out the band 

in ouprous iodide and the aro spectrum of copper. 

As to the experiments with active hydrogen and 
arias Beca us my results &re not extraordinary or 
new. experimenta are simple and were perfectly 
and easily reproducible. My negative resulta are, 
moreover, supported by several other investigators, 
including Bonhoeffer, Sho employed the same method 
{for literature see J. Amer. Soc., loc. cit.). 1t 
still remains, I believe, for Dr. Willey to explain the 
kind of active hydrogen with which he waa dealing, 
for (1) at 10 mm. preesure and 150 cm. (corrected in 
pa communication) from the discharge no atomic 

n can exist ( lan, Phys. Rev., 30, 639; 
1927); (2) electronically excited atoms or ionised 
species are out of the question; (8) there is no real 
evidence for the existence of H,, in fact, there is 
much evidence against it (see Urey and Smallwood’s 
exhaustive attempts to prepare it with tive 
results, J. Amer. Ohem. Boe. 50, 620; 1928; also 
Paneth and others, p. 28 of my paper). 

The oriticiam is meani that since ammonia 
extinguishes the glow of active nitrogen (of which 
I am aware), that this constitutes a grave objection 
to my theory of ammonia formation—whioch by the 
way 18 not mine, since it has been expressed. by Olsen 
(for reference see my peper, p. 33). My experimental 
procedure indicates t the pressures o Hop 
and hydrogen were low, down to 0'04 mm., and that 
a liquid air trap condensed out the ammonia immedi- 
ately following the ping chamber. It is certain 
that some of ammonia formed, which would have 
otherwise reached the trap, was again decomposed. 
It is quite beyond the human eye to detect changes 
in the afterglow intensity at these low pressures, and 
it is rendered even more difficult due to stray light 


from the Tobaga The results published in Table L 
are only a few of the numerous runs made. 

“I feel that private communication in controversial 
matters, once imental data have been presented, 
is & far more gatlatantary means of discussion. ` 

: BmnwAnRD Lewis. 
(National Research Fellow.) 
University of Minnesota, 
Minneapolis, Minn., U.8.A. 








'The Mechanism of Formation of the Latent 
Photographic Image. 
- Iw a communication to NATURE of Sept. 24, 192% 
(vol. 120, p. 441), the preliminary results were de- 
earibed of e i ta made in an attempt to correlate 
the mechaniam of the latent image formation with 
that responsible for producing of cpnduoctivity 
on ulumination. It was shown t the apparent 
absence of the photo-conductivity effect in the ultra- 
violet was due b two thi : (1) the amall ion 
of that lihe aon ee oyan oA te 
silver halide. With thinner layers, of the order eof 
70u, the ultra-violet (48650) effect in mlver bromide 
was found to be about twice as great as that produced 
by the blue (44858), thue supporting the original pre- 
diction that in.very thin layers of the order of 1-54 
the effect at 18650 would rise to nearer ten times that 


! Communioation No. 67 from the British Photographie Research 
Laboratories. 
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at 14868, which is the ratio of pholograpMMo effecta in 
very thin la of slow, pure silver bromide emulsions. 
Te waa turi predi that in very thin layers the 
‘hump’ of maximum sensitivity at 44600 in the 
pboto-eonduotivity—wave-length curve would dis- 
appear. How completely these conclusions have now 
boan verified can be acen from the accompanying 
all (Fig. 1). The inference is that in very thin 
yers of silver bromide the three curves representing 





EFFECTS — 


RELATIVE 





Phis effects in 
Tepre- 

J ve affects at 
the relative photo-eonduotzvity effects In layers 
the order of 07 mm. and upwards, As tbe 


ach yor obama arpan: 


ek Tbe thickness of layer m this case was 


big 
Beg 
Ez 
i 
a 
R 
j 
: 


a] 
i 


aH 


(1) the relative photo-conduotivity effects, (2) the 

ative photographic effecta, and (3) the relative light 
abeorptions, each plotted against the wave-length for 
equal incident intensity, are closely the same, indi- 
cating that in all probability the primary of the 
photographic ra is iitimately contested with 
that which produces conductivity changes on illu- 


mination. 
It is hoped that these results will be presented in 
detail and discussed at the forthooming International 


Congress of „Photography to be held ineLondon on 
July 9-14. F. C. Toya 
Physios Department, 
British Photographic Research e 
Association. 


Fofestry and Agriculture in Great Britain. 

ALL forest economists will agree with the writer of 
the leading article in NATURE of May 5 that national 
poverty greatly increases the difficulties of a scheme 
of State afforestation, and that periods when money 
can be borrowed cheaply are most suitable for 
afforestation development. Only those, however, 
who take a cial view of our national forest 
problem are likely to be greatly influenced by this 
consideration. * 

For many decades those who were alive to the facta 
of the case have advocated a policy of national 
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afforestation, and various Commissions have recom- 


mended in favour of it. It took a great war and the 
imminent danger of an alarming timber shortage, 
when we were cut off from foreign supplies, to rouse 
the public to action. The Fo Commission was 
constituted immediately after the War, and now, at 
the end of ita first ten-year period, there is a danger 
that national lassitude will allow the Commission to 
ish from lack of adequate funds. 

tatistios of so many million “trees planted on so 
many thousand acres are apt to be unoonvinoing, 
and we are liable to forget what lies behind these 


A m orinis and & trained personnel 
which cannot easily recruited and must not be 
lightly disbanded. Without continuity of administra- 
tion, foreste cannot be effectively managed and no 
efficient forest service oan be built up, so that a 
pea and systematic development is y, in the 
ong run, to be far more economic than sudden 
growths stimulated by war panio, unemployment, or 
cheap money, alternating with periods of decay due 
to apparent national penuria or financial stringency. 

e benefita which ma derived from national 
afforestation are not confined to the timber,‘which, 
as the writer of the leading artıole M E 
reaped after many years. Forestry helps to maintain 
the rural populo on and when co-ordinated with the 


formation of small holdings, as in many of the Forestry 
Commission schemes, it stimulates icultural and 
horticultural output. The agrioul depression is 


throwing & deal of land out of cultivation, and 
it is very important that rer d ahould step in 
where poesible and utilise the land and labour thus 
rendered unproductive. The present cheapness of 
land is also a direct incentive towards immediate 
afforestation. W. E. Hoy. 
(Editor, Quarterly Journal 
. . of Forestry.) 
Forestry Institute, 
nivei of Oxford, 
y 9. 


Im 





Mn. Husy misses the point of the article on 
“Forestry and Agriculture in Great Britein." No 
Eogueeudn was put forward that the afforestation 
work now being undertaken should be discontinued. 
resed, however, that the: Govern- 
pe consider whether some of the 

which have little bearing on 
the actual ee trees, that is, the afforestation 
work propér, could not be curtailed. The plea that 
forestry should step in and plant up land, which, 
owing to agricultural depreasion 1s bemg thrown out 
of tivataon, is surely unsound. The first axiom 
of scientafio fo is that no land which can be made 
to produce food should come under the €— of the 
Bebes The money Mr. Hiley woul devote to 
oresting such land would be more justiflably 
emplo in assisting the Sa ETIN to bring it 
onoe more under crops or stock. 
WRITER OF THE ARTICLE. 
. 


Salt Crystals as Nuclei of Sea Fog Particles. 


I Have received from Dr. J. 8. Owens a note of 
observations of a fog drifting from westward which 
he experienced recently on the Bay .of Bisoay. I 
cannot recall any observations exactly similar, 80 
Ia d a copy of the note. It will interest readers 
of N TOI. and at the same time revive,an old 
question as to the real meaning of an observation 
of the wet bulb in & sea fog, of wich there are many 
thousands on record. NarrgR SHAW. 

May,17. ; 
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The view was e 
ment should per 
heavy overhead p 





* On Sunday, April 29, 1928 (R.M.8.P. Demerara), 
we were a little south of Ushant, about 40 degrees 
north and 6 degrees west, when after a bright sunny 
morning & fog came on about 12°30 p.m. and remained 
till about 7 r.m. The sea was very smooth, no white 
oaps or spray. A light breeze from west. The fog 
could be seen blowing in wispe across the ship. My 
cabin being on the west, the breeze was blowing into 
the port, and I placed a well-polished tumbler in the 
port hole go that fog particles blown in might hit it 
and stick. After about an hour visible spota were on 
the tumbler, and at about 5:80 r.m. the side facing 
the west was well covered with minute drops obviously 
liquid, when ified. I removed the tumbler and 

ed it with hot water, when all drops disappeared, 
and in their place were whitish oh, such as one 
would expect if the dropleta oontained a soluble salt. 
On emptying the glaas and allowing it to oool again, 
after about 10 minutes the whitish became 
converted into drops of liquid, evidently the soluble 
salt deliqueecing. It seems, therefore, evident that 
the fog particles were formed round salt crystals, 
and that for such a togte form the relative humidity 
need not rise much vo 75 per cent, ing, as 
is fairly certain, the salt present was sea salt, which 
deliquesces at 74 per oent or 75 per cent relative 


humidity. J. B. Owmes.” 
Correlation. 
Fon the determination of a linear function of X 
approximating to Y for a of nding 


f _Sorrespo 
ues (X, Y), a graphio method is desirable.  - 
If the plotted values are divided into two classes 
by the median of X, in each class, the same number 


ESSET ed 
a sap pe 
Ee a ev a! 
BIG ee ee 
Beas 


Y 















of points should lie on each side of the required line, 
which is thus found by inspection, 

'Tbe method is much more erpeditious than that 
of least squares. It-appears, moreover, to be free 
from undue bias by outlying values. . 

For the values plotted in Fig. 1, the straight line is 
Y —(40— 8X)/5, with a mean deviation of 1-00. The 
method of least squares ara Y —(1940 — 187X)/236, 
with & mean deviation of 1:05. 

A. F. Durron, 


Barns Green, 
Horsham, 
May 5. 
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The Centenary of the Institution of Civil Engineers. 
By Engr.-Capt. Epaaz O. Surrg, O.B.E., R.N. 


thro the action of six young 


He , the ther 


engineers formal meeting to 
of whom took place at the Randal Coffee ouse 


in Fleet Street on Jan. 2, 1818, the Institution 
of Civil ineera on June 3-7 is celebrating the 
centenary of ita in ration by Royal Charter. 
“It was in January 1820 that Teltord was asked to 
beoome the first president of the new society, and 
it was largely through him ite charter was obtained 
eight years later. celebrations are to commence 
with a memorial service in Westminster Abbey at 
3 P.M. on Sunday, June 3; on Monday, June 4, 
the president, Mr. E. F. C. Trench, and the council 
will receive the delegates, and Sir Alfred Ewing 
will deliver the thirty-fourth James Forrest Lecture 
on ‘‘ A Century of Inventions"; during the three 
succeeding days there will be a conversazione, 
a banquet, a conference at which some thi 
different problems in engineering will be di ; 
and a series of visita to important engineering 
works aod un i $ 

In the petition of a hundred years to the 
Attorne Cil for the grant vf & harto it 
was laid down that ' Civil Engineering is the art 
of directing the t sources of power in Nature 
for the use and convenience of man,” an all- 
embracing phrase which covers almost all the 
manifold activities of the i , and it is not 
without interest to find that practically all the 
subjeota to be dealt with at the conferance— 
docks. harbours, shipbuilding, railways, fuels, gas, 
boilers, domestic lighting heating, road 6, 
tidal power, mung ing, water supply, and sewage— 
pare nll mertan o vital claret io: (ho Gopi ccs 
a hundred years ago, while even at the time of the 
incorporation of the Institution, the internal com- 
bustion engine was & subject of practical debate, 
and in the laboratory of Faraday was being laid 
the foundation of our electric power and lighting. 

The birth of the Institution and its incorporation 
by charter are but two of many landmarks in the 
material progress of Great Britain. It was not 
the first aj of ita 22m neither did it mark 
the inning of any new branoh of engineering. 
Docks, harbours, bridges, viaducts, and aqueducts 
had been constructed for centuries ; France many 
years before had founded a School and Corpse of 
Civil Engineers; while in Great Britain we see thé 
rise of the Smeatonian Society and the short-lived 
Society for the Improvement of Naval Architec- 
ture. These, however, were but the forgrunners of 
the great modern engineering institutions of Great 
Britain which really had their foundations in the 
vast extension of the work of the engineer due to 
the widespread application of mechanical invention 
to manufacture and to transport during the eight- 
eenth and the early of the nineteenth century. 

When the Institution was incorporated, Brindley, 
Smeaton, Arkwright, and Watt had long since 
passed away, but the movements they ina ted 
gained in volume day by day. No one added 
more to the roads of 
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cAdam and the canals of. 


Brindley than Telford himself, while as a bridge- 
builder he will always be remembered for that 
most bridge which spang the Menai 
Straits. In 1828 the steamboat was a recogni 
factor in overseas transport, though both and. 
Symington still survived in undeserved ged? 
peels i David Napier the mails were regularly 
carried by steam vessels: in 1825 the little 
Enterprize had made her historic voyage to India, 
and in 1827 the British-built Dutch vessel Cwrocoa 
crossed the Atlantio to the West Indies. In 
1828, steam vessels were included in the Official 
List of the Royal Navy, but another ten years 
had to pass before Brunel’s famous Great Western 
inaugurated regular trans-Atlantic . The 
same period algo saw the beginning of the railway 
systems of England. Blenkinsop’s locomotives had 
been at work since 1812, passengers were carried on 
the Stockton and Darlington Railway in 1825, and 
in 1828 George Stephenson waa in the oon- 
struction of the Liverpool and Manchester Railway. 
with which the epoch-making Rocket ia associated. 
On the roads, too, steam i such as Golds- 
worthy Gurney’s were seen, and had a more en- 
lightened policy prevailed, the steam motor-car 
ight well have been common eighty years ago. 
ith the increasing demand for engines and 
machinery arose a new of engineer, known as 
the ‘ mechanical engi , devo e me AEN 
and fashioning of iron. Not only was he 
upon to make steam apaa in great numbers for 
factories, ships, and railways, but it was he who 
built the iron bri and the iron ships. 
to the work of Cort, the iron masters of Great 
Britain were able to meet all demands, and the 
country came to boast of some thousands of 
puddling furnaces. With these things came the rise 
of the machine tool makers. From the shops of 
Boulton and Watt-at Soho, the Butterley Iron 
Works, and Maudslay's shops at Lambeth, came 
& long line of pues d igneers, such as Roberta, 
Muir, Whitworth, and Nari. who gave us the 
planing machine, the true plane surface, the 
standard screw thread, and the steam hammer. 
Among the first members of the Institution of 
vil i were to be found mensengaged in 
all the various branches of engineering, and bhe 
Proceedings of the Institution contain & progressive 
review of the great achievements of the engiveering 
rofeasion. In the early days of the Institution, 


owever, ineering work was carried out mainly 
by preotival men trained in the hard school of 
e ience. Of scientific education for the e 
in Wingland at least, there was none, and scientific 
research was in its i If there is one thing 
more than another which se tea the present 
towards scientific 


ineer, 


connexien with this it is 
that when William An 


r 
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annual lectures which keep alive the memory of 
: the most famous of the Secretaries of the Institu- 
tion, James Forrest, he took for his subject “ The 
Interdependence of Abstract Science and Engin- 
eering.” That was in 1898. Simce then many 
men famous both as engineers and as men of 
science have delivered the James Forrest Lecture, 
but the happy choice of the Counoil in selecti 
Sir Alfred ing to give the lecture which 
mark the centenary of the incorporation of the 


Institution will not fail to gain eral approval ; 
his lecture on “A Century of Inventions” will 
be awaited with more than usual interest. In the 
voluminous publications of the Institution, which 
in themselves form a veritable engineering uar, 
it may be there are few, if any, more valuable 
records than these James Forrest lectures, which 
have often rivalled in interest the famous presi- 
dential addresses of Sir John Rennie, Robert 
Stephenson, Sir Wiliam White, and others. 





The Accuracy of Shortt Free Pendulum Clocks. 
By Dr. J. Jackson and W. Bowvns. 


d Ms period of vibration of a simple pendulum, 
swinging in a vacuum through the small 
semi-aro a is given by 2x He +790): 

_ Variations in the rate of a pendulum clock are 
produced by variation in (1) the length of the 

ulum ; (2) the aro of vibration ; and variation 
in several factors which produce a departure from 
the above formula; namely: (3) air resistance ; 
(4) elasticity of the spring; (5) interference with 
the free motion of the pendulum by the eacapement 
and impulsing mechanism. 

We will consider these in turn. 
(1) The principal cause of variation in the | 

of the ulum is change of temperature. i 
can be overcome by keeping the pendulum at 
constant temperature. Attempts have also been 
made with more or leas success to compensate the 
effect by the use of metals of different coefficients 
of expansion so as to make the effective length 
of the pendulum practically independent of the 
i a But the parts of such compound 
pendulums may not take up changes of tem 
ture at the same rate, and those of the grid-iron 
type are apt to roll. The discovery of invar 
has tly simplified the temperature question. 

_ But invar is a rather unstable substance and its 
ae produces slow secular change in the clock 
rate. 

l e a oe moves in a cyoloid instead of a 
circle the Period is independent of the amplitude. 
Clocks have been constructed with ordioe] 
cheeks’ to guide the pendulum, but these have not 
proved of value. When the semi-aro of vibration 
B l? ao of 1’ in the amplitude affecta the 
dajly rate of a simple pendulum by ‘only 0-055. 
The change of aro in precision olooks is not t, 
and, mpreover, 'as 2 ous of the action ot the 

on spring, the effect of change of aro in 

Piok olooks may easily be lesa than the theoretical 

amount given, so that this source of i ity 
serious. l 


is not vi 
of l per cent. in the air pressure 
ordinary conditions changes the daily rate 
of a standard type of pendulum by about 0-1s. 
This can be fairly socurately compensated in various 
ways, but for the most accurate olooks it is beat to 
keep the pressure constant. For Riefler clooRs this 
is usually about 600 mm. of mercury, but for the 
* Shortt olooks it is of the order of 30mm. e 
(4) ‘The effect of the suspension spring does not 
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pe saan to be very great, although various methods 
of supporting the pendulum have been invented. , 
Change of elasticity with temperature and fatigue 
of the material from continuous bending, may 
produce variations of aro and so affeot the rate of 
the clock. 

(5) The most difficult problem in clock neng 

has been in the escapement. In the usual type o 
clook the eacapement serves a double purpose. It 
enables the number of vibrations to be counted, 
and through it the impulse is given which maintains 
the vibrations of the pendulum The pendulum 
is in more or leas continuous contact with the esca; 
wheel, and although this is generally situated fairly 
near the point of suspension, it is clear that frictional 
forces continuous interference by the escape 
wheel may easily produce considerable irregularity 
in the olock rate. 
. At the end of 1924 the clock Shortt 3, made by 
the chronome Co., Ltd., was installed at the 
Royal Observatory, Greenwich, and it proved so 
reliable that it was introduced as standard on . 
Jan. 1, 1025. It consists of a ‘free pendulum ' 
and a ‘slave clock.’ The free pendulum is made of 
invar swinging in an air-tight case at a preasure of 
about 1 mch of meroury. The free pendulum has 
no escapement. On a bar abont one-fifth of the 
way from the top it carries a very light whéel about 
6mm. in diameter. At every fifteenth swing to 
the left (30 seconds) a gravity lever carrying a 
weight of 4 gm. and released by the slave clock, 
falls on the wheel, giving it an impulse. As this - 
lever gets clear of the wheel a tail-piece releases 
mechanism which resets the impulse lever and also 
causes an electric contact to be made which 
synchronises the slgve clock. An action of the 
Synchroniser on the slave clock advances its phase 
by approximately 0004s. The slave olook is 
tated to lose about 5s. a day, or 0-002s. per 30s. 
Under these conditions the syn ising action 
on the slate pendulum occurs at alternate half 
minutes with considerable regularity. The slave 
clock does all the work of counting the vibrations 
and releasing the impulse lever. Consequently, 
the only interference with the free pendulum is the 
impulamg during & fraction of a second every 
thirty seconds. The great advan which the 
Shortt clock has shown over all other of 
clock is undoubtedly due to the relative om 
of the pendulum from mechanical interference. 

This clock was started at a practically zero rate 
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at the Mpeg. of 1925, but it acquired a losing 
rate at about 0-045. per day per month. By the 
autumn of that the rate of change of rate 
had fallen to about 0-012s. per day per month. It 
remained at approximately this value until June 
1926, when the clock stopped as & result of the 
failure of the release of the lever which resets the 
impulse arm of the free pendulum. This failure 
was caused by two steel surfaces jamming, and to 
avoid a recurrence of the fault a 
jewel was introduced at the locking 
surface. 

The clock was restarted in July 
1926, since which time its orm- 
anoe has been remarkable. The 
rate showed the previous 
of about 0-012s. per day per m 
but apart from this the going 
appeared nearly uniform. 

October and November 1926, when . 
special time determinations were ' 
being made for longitude purposes, 
the temperature was subject to 
unusually large fluctuations, and 
it spacial that there might be a 
tem ture term of the order of 
0-003s. per day per 1? F. Con- 
aequently thermostatic control was 
introduced, and the clock rate 
became very steady. is con- 
tinued until May 1927, when the , 
is error commenced to de 
m the era value, but this 
ity in 
Gored time and not in the clock 
rate. For those not a&oquainted 
with the exact definition of 
aidereal time, we may state that 
sidereal time is defined by the hour 
angle of the: oint of Aries 
measured westward from the meri- 
dian. The motion of the first point 
of Aries is for convenience divided 
into two parts, the uniform part 
called precession and the non- 





uniform part called nutation. The 
rinoipal part of the latter is given 
by the formula 3 N 
— 1-065. sin Q — 0-08s. sin 2L. E E 
The period of the first of “these T d» 


terms is 18-6 years, and this term 
can with sufficient accuracy be ex- 
pressed in the form a+ f+ yi! for an interval of a 
year or two. The seoond term, though of much 
amaller amplitude, runs through ita period in six 
months, and this term cannot be ‘expressed in 
i u&dratio form for more than four or five months. 
e olock error was therefore analysed in the farm 
a+f$t+y@+nutation, and this satisfactorily ex- 
plained all the observations while the temperature 
‘was approximately constant. The temperature 
of the clock room had been maintained near 55° F., 
but in the summer of 1927 it rose to about 62? F., 
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and by comparison of the observed clook error with 
the formula, it was found that there waa a tem- 
— term of a oy nearly 0-0030s. per day per 
°F. was all for, a formula 
Was d ui fitted all the observations from 
March 1927 to December within 0-ls. The 
formula was extrapolated baokwartis and found 
to leave residuals of about uarters of a second. 
in the autumn of 1926 and to fit the observations 
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again in July 1926. Extrapolation forwards fite 
the observations to 0-ls. at the end Of March 
1928. 

Itahould be steted thatalthough the temperatures 
were not known with great accuracy in 1926, the 
residuals must be due to change in y or some other 


: ity. 

The two di (Figs. 1 and 2) show how 
closely the observed clock errors can be explained 
when the irregularities are allowedfor. The points 
in the, diagrams are based on ourves 
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through all the errors determined with the transit 
circle. A more detailed comparison of the ob- 
served and computed clock errors is given in the 
Monthly Notices of the Royal Astronomical Society 
for March 1928. 

The temperature term of 0-0030s. per day per 
1? F., or 1-18. per year per 1? F., is mush availa than 
. that for most hah Dp olooks, but it was not 

expected to exist. t ia said by the makers to be 
largor Aan would anno from mhoertatnty in. the 
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lum. Itis known thatinvar grows for years after ite 
manufacture, and that the growth may be irregular. 
To explain the above cient the growth in the 
length of the pendulum (094 mm.) is 0-001 mm. in 
118 days. in the rate of growth of the 
pendulum do not- affect the prediotion of olook 
errors for a month or so, but may become serious 
when a formula fitting the observations for & year 
or more is considered. 

Possible changes in the rate of rotation of the 
earth have recently attracted the 











attention of astronomers. Observa- 


tions .of the itions of the moon, 
supported fairly well by observa- 
tions of more on ee moving bodies 
in the solar , Indicate that 
the rotation the earth may be 


subject to variation amounting in 
extreme oase to about ls. per year. 
One second a year is only | part in 











Fig. 2. 


ooefficfenta of expansion of the materials, used in 
the construction of the pendulum. The second 
Shortt cock which was erected in the sanfe clock 
room in May 1926 shows a temperature coefficient 
of similar amount. 

The temperature term in the clock error is, how- 
ever, of comparatively small importance. The 
important term for long-distance fo of the 
clock error is yi*, y bemg 1-846. when t is in unite 
of 100 days. This term will amount to mote than 
three minutes in 8 years. There can be little doubt 


* that itis due to growth in the length of thg pendu- 
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30 millions, and if residuals of this 
order in the relative times shown by 
the earth and the free pendulum 
are demonstrated, the question will 
arise as to whether they are caused 
by: . 


(a) Residual secular change in 
the length of tho pendulum. 

(b) Variation of gravity. 

(c) Variation in the aotual rate of 
rotation of the earth. 


(d) Seismic disturbances. 


(b) and (c) may be inseparable, as 
o in the earth’s moment of 
inertia may be , pocompanied by 


ty. 
culty in the clocks is 
(a). It appears that the principle 
of their construction is such that 
they could be used to check the 
thilormity of the earth’s rotation 
if only material stable for several 
years to 1 part in 100 millions 
could be obtained for the manufac- 
ture of the dulums. At present 
the two sidereal Shortt clocks at 


.. Greenwich have been running con- 


tinuously for 20 months, and a 
run of a few years would possibly suffice for errors 
of 1s. to acoumulate in the earth's rotation, but a 
variation df 1 per cent. in the rate of growth of the 
pendulums would introduce greater irregularity 
in the clock error. It appeara impossible to be 
certain that any piece of material has the reame 
degree of stability, and until pendulums of different 
materials in different of the aer d in 

rting the motion of the moon and planets 
FL the earth’s rotation, clocks will not play 
an ask dei part in shearing the uniformity of the 
earth’s rotation. 
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Cruise VII. of the Carnegie, 1928-1931. 


By Dr. J. A. Fumme and Capt. J. P. Aur, 
y Department of Terrestrial Magnetism, Carnegie Institution of Washington. 


de reine: more than six years, the 


e ent: Po on May 1, 1928, a 
world- sts [o primed to Gonttane to September 
1981: This will bs the seventh arie of tho vessel 
and, as indicated by the tentative route shown in 
Fig. 1, will add 110,000 statute miles to the total 
of nearly 290,000 miles traversed in all oceans 
during niece L to VI. (1909-1921). Thus the 
: plans for the etio and electric survey of the 
- oceans envisio: in 1904, under the enthusiastic 
and energetic directorship of Dr. Louis A. Bauer, 
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netic work already done on the C. ie is attested 
by the principal h phic establishments of the 
world and by mdividual investigators. While 


magnetic di. are needed for practical navigators, 
yet future magneLio work at sea is far more neoes- 
sary for the advancement of theoretical studies. 
Accumulated date indicate that the accelerations 
in the seoular variation changes may not be extra- 
i safely over periods so long as fee years. 

bservations will be repeated in localities pre- 
viously surveyed by the Galilee and the Carnegie, 
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Fra 1.— Tentative route for Orume VIL of the Carnegie, 1928-1031. 


will be further realised and the resulta already 
ae a ee 

the oceans of the world was 
begun during 


tine Galilee à in the then magnetically 
Pacific under the command, tively, of J. P. 
Pratt for the first cruise, and, W. J. Peters for the 
second and third cruises. Upon completion of 
the specially designed t Carnegie in. 1909, the 
survey was oontinued with greater efficiency, 
because of non-magnetic construction of the vessel 
and the steady evolution of suitable instrumente 
and observational methods, in all oceans d 
1909-21 under the command, tively, 

W. J. Peters for Cruises I. and IL, of Capt. J. P. 
Ault for Cruises OT., IV., and VI., and of H. M. W. 
- Edmonds for Cruise V. 

The practical and theoretical value of the mag- 
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and additional information will be obtained re- 
garding the distribution of the magnetic elements 
in some areas not already covered. 

i during previous cruises has shon 
that results with certain m io methods and 
instruments are more trustworthy than withothers, 
80 that the duplication of instruments and methods 
need mot be continued. Thus the gnagnetic 
declination will be determined by use of the marine 
collimating-compass, ons the deflector; the 
horizontal intensity will be determined by ane 
deflector, omitting the di anena php ed 


'| netic inclination will be d the 


inductor; omitting the prea Ai improve- 
ments | have been made in the magnetic instruments, 
chief &mong which is the addition of a constant 
vu: apparatus and drive for rotating the coil of , 


inductor, with amplifler and Jue: 
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ammeter. to determine inclination electromag- 
netically. Electromagnetic methods are also to be 
attempted with the earth inductor for the measure- 
ment of the horizontal intensity, thus replacing the 
more laborious deflector method by & more rapid 
and accurate electric method. 


For the further investigations on the origin and. 


maintenance of the earth’s electric charge and of 
their relation to the earth’s magnetio condition, 
` determinations of changes in the values of the 
atmoepherio electric elements with geographio 
position are needed in addition to those already 
made. A photographio recorder will be used to 
record variations in. atmospheric potential gradient 
continuously ; it will be mounted near the top of 
the mainmast and will be “controlled by the appar- 


Fia. 2.—Non-magnetio yacht 


atus for eye-readings meunted on the quarter-deok 
railing as heretofore. A motor has replaced the 
spring and olock-work mechanism in the ionio- 
content apparatus for drawing the air through the 
instrument. 

Some improvements have been mgde in the 
inftruments and methods used for measuring the 
penetrating radiation and the radioactive content, 
and môre uent series. of observations extending 
over a period of twenty-four hours are planned. In 
a&ddition*o the programme previously followed for 
obeérvations of the penetrating radiation, parallel 
observations will be made with a Kolhorster instru- 
ment which Dr. Kolhórster is testing thoroughl 
and comparing with his ‘standard’ instrument. It 
is planned to observe especially for variations | 
time, with geographical poeition, and with depth 
Dust-count observations, using an Aitken, ust- 


^ counter, will be made for correlative studies with 


. atmospherio electricity. The measurement of 
Ne. 3057, Vou. 121] 





Carneris off Port Lyttelton; New Zealand. 
Durmg six crues in all oceans (1000-21), the vessel has saved about 290,000 miles. 


marine electric currente will be attempted by trail- 
ing electrodes on cables from the stern of the 
vessel. 

The ‘important contributions to the study of 
various physical problems, which are "being 
made by in’ tions of the Heaviside condu 
layer and of radio transmission and variations 
changing etic and electric conditions, ay 
enhance the value of the atmospheric electric date 
already collected on the Carnegie over the ocean 
areas, and indicate co-operative invesuguona . 
along similar lines for the coming cruise. 

The omisaion of duplicate magnetio methods and 
instrumenta previously mentioned, and addition 
of two men to the scientific personnel, make poesible . 
a substantial programme in physical and biological 
oceanography. In physical 
oceanography it is p oS E 
investigate the topograph. 

00 tion of the ocean 

by ‘sonic depth - finders: * 
study fle causes of movementa of 
vast bodies of water relatively to 
one another, the dynamics of the 
sea, by measuring differences in 
temperature and salinity over the 
surface and at various levels 
down to a maximum of 20,000 
feet ; to secure information re- 
the nature and deriva- 
tion of inorganic marine ; 
by sampling the bottom muds 
and sodim me ra to inorease 
our know. e physical 
interchange between thie surface 
of ies ocean and the air above 
it by m the temperature 
and humidi ity Ispso rates of the 
air-in the . ‘100 feet above 
the surface, and by,observing the 
variations in the amount of solar 
radiation received! at the ocean 
surface K ; 


.Work in marine biology will 
be confined to microbiology, to determine the 
abundance and distribution of plankton and 
other small organisms. Most of the oo 
will be done by tow-nete and dip-nete. A 
boom-walk, similar to the one used by be, 
has been installed on the starboard forward aide 

the vessel, wheré the collector may walk 30 
eet out from the- side of the Ahip Gn s lank 
suspended by & netting of rope from two boat- 
booms and about three feet yen them. The 
booms are at the rail and are ded 


from the mast by a pendant with preventer stays 


both forward and aft. Shallow-water dredging 
will be undertaken to secure diatoms and foramini- 
fera, and specimens of porpoises, dolphins, birds, 
and other creatures be collected m special 
ons. 
in out this programme of oceanographic 
itxbatiga los and to provide for new equipment 
required many changes in the Carnegie. The ' 
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structural were made during the summer 
of 1927, when the vessel was completely overhauled 
and reconditioned at Hoboken, New Jersey. The 
two lifeboats were removed from the quarter-deck 
to overhead platforms amidships, thus leaving the 
quarter-deck free for the operation of the winch, 
sounding wire, water-bottles, deep-sea rev 
thermometers, tow-nets, bottom-samplers, an 
earth-current cables. Two new laboratories were 
constructed on the main-deak, one designed for 
oceanographic investigations, and one for radio 
and sound work.- In the ooeanographio laboratory 
are mounted the Wenner electric salinity appara ma 
the Negretti and Zambra distant-recording surface 
temperature thermograph Modo da on & 24-hour 
rate, and the various equipment pparatus for 
the study of plankton of the ohisiaintey of the 
air and of sea water. 

In the radio and sound laboratory is mounted 
the depth-finder loaned by the. Uni el Btates Navy 
Department for measuring rapidly and acourately 
the depths of thesea. The short-wave transmitting 
and receiving radio equipment made after the 
design of the United States Naval Research 
Laboratory, for the investigation. of variations in 
tranamitting and receiving conditions and on Pr 
distances and signal intensity, is installed in this 
laboratory. 

In a new galvanometer house on the port side of 
the quarter-deck aft of the radio laboratory, are 
mounted the Eintheven string galvanometer 
for the earth inductor and for the earth-ourrent 
apparatus, the control portion of the constant 
speed apparatus, amplifying unit, microammeter, 
special inductance coils, and ap urtenances for the 
earth inductor work, the Fordin apparatus for 
six resistance thermometers located at various 
places from the masthead to near the ocean surface, 
and the roll-and-piteh recorder. 

The oceanographio equipment includes a Wenner 
electrical salinity apparatus made in the Depart- 
ment’s shop, Richter and Wiese thermometers and 
water-bo r Nansen water-bottlea, ial non- 
magnetic winch with 6800-foot and 20,000-foot 
aluminum-bronze cables for depth-work, sonic 
depth-finder loaned by the United States Navy 
Department, chemical and biological apparatus, 
silk metre and half-metre plankton nets, various 
types of bottom - samplers, and necessary appur- 
tenances. 

The meteorological instrumBnte are in general 
of the reoordi , &nd & speoial programme 
of observation and control has been arranged. 
At Plymouth and at Hamburg, additional re- 
cording wet- and dry-bulb thermograph and wet- 
and dry-bulb resistance thermometer equipment 
with recording galvanometer for three stations 
at masthead, cross-tree, and meteorological screen 
are to be installed. It is hoped that, despite 
the difficulties of such work on a sailing vessel, 
data on the general upper-air circulation may be 
obtained by pilot-balloon flights, for which equip- 
ment is provided. 


The members of the scientific personnel and their 
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special flelds of activity are: Capt. J. P. Ault, com- 
mander and chief of scientific staff; Wilfred C. 
Parkinson, senior scientific officer, ' atmospheric 
electricity and photography ; Oscar W. Torreon, 
navigator and executive officer, magnetism, navi- 
EE &nd meteorology ; F. M. Boule, observer and 


pal cere}; magnetism and physical oceano- 
phy H ; Seiwell, chemist and biologist, 
TEN J. H. Paul, surgeon and observer, 
iets work, meteorology, and oceanography ; W. 


E. Scott, observer, navigation and commissary ; 
Lawrence A. J ones, radio operator and observer, 
radio investigation and communication. eee 
staff will consist of 17 men, making ihe to 
number of men on board 25; of the sailing 
staff, A. Erickson, first wateh-officer, C. E. Leyer, 
engineer, and F. Lyngdorf, steward, ocoupied 
similar positions during the entire two years of 
the Carnegie’s last cruise. 
The first leg of the cruise will be to Plymouth, 
d, where the vessel was due to arrive at the 
end of May. After a call at Hamburg, the next 
porte of call will be at Iceland, at Barbados, and 
at the Panama Canal Zone (about the end of 
October 1928). The remainder of the cruise (see 
Fig. 1) will cover the North Pacifico, South Pacific, 
South Atlantic, Indian, and North Atlantic oceans. 
Among the ports of call will be Easter Island, 
Callao, Papeete, Apia, Guam, Yokohama, San 
Francisco, onolulu, Lyttelton, South Georgia, 
Bt. Helena, Cape Town, Colombo, St. Paul, 
Fremantle, Ra Peas Buenos Aires, Ponta 
De , and 
o preparations a for this cruise have had gener- 
ous co-operation and advice on all sides 
from interested governmental and private organ- 
isations and tod viduadé both in America and 
Europe, who have also either loaned or presented 
much of the oceanographic equipment and 
many books for the reference library on board. 
Among these the Carnegie Institution of Washing- 
ton is indebted to the following: United sheds 
Navy Department, inclu: particularly its Hy: 
raphio tos, jessica, Sonny Labot. 
and Air Corps of the War Depart- 
ment, Cake Guard, National Museum, Bureau of 
Fisheries, Weather Bureau, and Coast and Geodetic 
Survey ; Scripps Institution of Oceanography of 
the University of California ; Museum of Compara- 
tive Zoology of Harvard University ;* School of 
Geography of Clark University ; American Radio 
Relay e; Geophysical Institute, Bergen, 
Norway; Marine Biological Association of the 
United Kingdom, Plymouth, England; German 
Atlant® ition of the Meteor; Insfitut für 
Meereakundé; Berlin, Germany ; British Admir- 
alty, London ; ; Carls Laboratorium, Bureau 
International ee Į loration de la Mer, a 


Laboratoire ue, a a cede a 
mark; and many ee Dr. rárup, 
of the Geophysical Institute at en, Norway, 
researoh 


associate of the Carnegie atakon of 
Washington, is consulting oceanographer and 
physicist. s 
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. , De. H. E. Gapow, F.R.8. 
R. HANS FRIEDRICH GADOW died sud- 
denly on May 16, aged seventy-throe rene He 
was, born m Pomerania, the eldest son of ou - 
tor of the Prussian Royal Forests. Hewasa Wend by 
birth, and he was deeply interested in the languages 
and aspirations of alt e peoples of East Prussia. 
He waa being trained for a commission during the 
Franco-German war. Afterwards he was educated 
at Frankfurt, Berlin, Jena, and Heidelberg, and he 
regarded himself as a pupil both of Haeckel and 
of baur. For the fan he edited ‘ The 
Last Link," and he suggested his striking and 
pioturesque comparison of evolution with the 
spectrum. In his morphological work he always 
remained & pupil of Gegenbaur, who suggested his 
employment by the British Museum in 1880. Here 
he i until 1882, when he was appointed 
Strickland curator of birds at Cambridge, in 1884 
becoming lecturer on the advanced morpholo, 
of vertebrates as well; he also became na ised. 
He remained in these same posta until 1920, when 
his lectureahip was changed into a readership. 
ing all these years he was responsible for the 
advanced teaching in the comparative anatomy 
of vertebrates at Cambridge, but on becoming 
reader he undertook at his own desire for some 
nir elementary teaching as well He also 
d at times on the history of zoology and on 
googra hical distribution. He was a fellow 
of the Royal Society in 1892. : 

Dr. Gadow's early researches were largely con- 
cerned with the musculature of reptiles and birds, 
in much of which he broke a new field. His 
volume in Bronn’s “ Klassen und Ordnungen dee 
Thier-Reichs ” on the anatomy of birds, more than 
1000 a ae 59 plates, 1884-91, will always 
remain classical, and this was followed by & 
tematic volume in 1803. He was also responsible 
for all the anatomical parta in Newton’s '' Dio- 

i of Birds," His two papers (1896-6) on 
the vertebral column were a great attempt to 
bring int line the arfatomy of different groups. 
He established the existence in each vertebra of 
four pieces, but the whole question is still very 
involved. He examined his material directly and 
by sectiong cut at all sorta of angles; and above 
M he made pilgri , wherein he say practically 

the fossi Bateria: Europe. His leotures on 
the clpaca, on ear ossicles, and on other organs, 
were largely founded on his own researches, and 
in all hjs work on the hard parte he treated fossil 
with living forms in a single story. * 

With further discoveries in, paleontology and 
embryology much of this work has been super- 
seded, but Gadow's method undoubtedly exercised 
a stimulating influence on all zoology. 1898 he 
published his ‘ Classification of Vertebrate,” which 
moet of the critics of that time judged séverely 
fot ite division of suctorial and jawed forms and 
for the placings of many fossil groups, moat of 
which are now accepted. The volume on gmphibia 
and septiles (1901) in the “ Cambridge Natural 
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Obituary. 


History," next occupied his attention. He per- 
sonally examined practically every beast that he 
mentioned, and he made himself acquainted with 
very many by keeping them alive, by studying 
them in Nature or-in zoological gardens. He 
started de novo, and the result is seen in unguestion- 
ably one of the greatest works in zoological science. 
. Gadow’s explorations led him to caves and 
mountains in northern Spain and in Mexioo am 
other places. He visited the’ latter -on sev 
occasions, being always warmly welcomed by 
President Diaz. He camped when and where he 
liked and at all elevations in complete safety in 
that land of brigands, for he had the gift of friend- 
ahip with such wild peoples. His results are seen 
in two travel books and many pepers, of which 
perhaps the most remarkable were on the colora- 
tions of lizards, snakes, and birds. His presidential 
&ddrees to Section D of the British Association 
(1913) was on the necessity for the study of 
structure and function taken together. 

In many respects the late Dr. Gadow was & man 
of strong personality. He was always ready to 
fight any- and everyone over any zoological research 
or teaching matter. He seemed to us to enjoy it, 
and for the time being it entirely dominated his 
life, his opponent for the moment in all his works 
and o istics being a villain. Yet this never 
lasted long, and he made no enemies and many 
friends, for his very faults were all lovable. His 
ideas of research were Teutonic—a professor and 
an obedient school, & system ited to England 
—and consequently he had few direct pupils, though 
all zoologista appreciate his potent and excellent 
influence on the development of their science in 
the last years. Cambridge men in par 
ticular will deeply regret his death, but he has left 
& good name and a fine record. . 45 8. G. 


uu 


Pror. J. V. Dari. 

THe Charles’ Pare o e has lost one of 
ite leading professors, . Jifí Vaclav Daneš, 
who died on April 18 in Loe Angeles in his forty- 

ighth year, having been run over by a motor-oar. 
ig disaster hap when he was on a scientific 


tour through the United States, where he had been 
invited by several universities to lecture on geo- 


hical problems: . 

"aded d our profeesor of general geography at 
Prague, and his aim was to make his subject a 
truly scientific one. He studied under Palaoky in 
e arti under Penck in Berlin. In the year 

1919 he was nominated ordi professor of the 
Charles’ University, but soon ards accepted 
the post of a eral consul in Sydney. Daneš 
worked jally in the domain of geomorphology 
and an phy in the Czechoslovak Re- 
public, in iie REN together with ita famous 
eographer, Cvijió, in the United States, Mexico, 
$ ica, Java, Australia, and Oceania, where he 





some time in travelling with his oo e, 


t 
Pret. Karel Domin, profeasor of botany, and 
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his return to Australia "he worked there and on 
some of the islands for the Australian Government. 
The resulta of these scientific travels were published, 
Doub with Domin, in à volume, “ Thro th 
ble Paradise," and his further wor 

“ Three Years in the Pacific." 
Daneš published & series of papers in the Pro- 
ceedings of the Bohemian Academy of Prague (with 
summaries in English), and the following further 


pers: “Ph y of some Limestone Areas 
a e a PPro, . Soc. Queensl., 1910) ; 





was 


- On the Ph ied of Vorth-eaatern Australia 
(Roy. Soc. , 1911); “ Absence dea traces 
iai la Californie méridionale" (La 

; "la B m dee riviéres Barrow et 

Russe eenaland)" (Annales de s Odd). 
1912) ; nor. Blicke fa e ^ a 14); 


i Gal Studies in territory of Ljuma 

Soc. Serbs de Géographie, 1914) ; ind many others. 
Daneš was in 1925-20 dir ‘of the Faoulty of 
Natural Soienoes in the Charlee' University ; he 


was honorary, ordinary or co member of 
many scientific societies, among them being—the 
p pare of Science and the pays ay 


and the Ro 
Slee pester 


ical Society in "Beograd, the Royal jeanne 

the Polish Geogra in 

Mire. and the Commission arpe d de 

P Atlas photographique des Formes du Relief 
Terrestre. BOHRUSLAY BRAUNER. 





Pror. Exaar F. Surre. 


By the death of Prof. Edgar Fahs Smith on 
May 3, the United States loses a and 
versatile chemist who had many friends in England. 
s Euer was born at York, Pennsylvania, on 

1856. He graduated at Pennsylvania 

d 1874 aes rooeeded to Germany, where 

ko obtained his PhD (Göttingen) in 1876. He 

was awarded the D.Sc. of Pennsylvania in 1899, 

and was afterwards honoured by many American 

universities and societies both in the United States 

and outside. He took up his duties as professor 

at Philadelphia in 1888 and continued there until 
his death. 

Prof. Smith contributed to the advance - of 
chemical knowledge in many fields, having carried 
out investigations in organic, inorganio, and physica’ 
chemistry. His earliest publications described 
the preparation and properties of the derivatives 
of certain aromatic acids and bases, and in this 
branch he claimed attention b translatirly Richter’s 
a English of the Carbon Compounds, the first 

ion appearing in 1886. Before this 


Sod mae y turned his attention to the 
advan to be ated by the application eof 
electrical methods in analytical chemistry, and he 


worked out a number of procedures for separat- 
ing and estimating metals by electro-deposition 
methods. So early as 1878 he published a book 
on “ Electrochemical Analysis," which was favour- 
ably received and reached ita sixth edition in 1917. 
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Most of Prof. Smith’s researches, however, were 
concerned. with and the tungstates, and 
although he carried out much work, 
this does not seem to have attracted the attention 
it merited. Indeed, Prof. Smith is best known as 
a biographer of American and other chemists and 
as & writer upon the history of science. His essays 
on-the early American chemists, such as Martin 
Hans Boyé ü 610-1686), Jacob Grean (1790-1841), 

Robert , J. Cutbush, Charles Baskerville 
(whose obituary he wrote for the Journal of the 
Chemical Society), and others, have done much 
to stimulate an interest in the achievements of 
these pioneers. In 1918 he published a«* Life of 
James Woodhouse ” (1770-1809), and last 
there appeared his ‘‘ Old Chemistries," in which 
he presented to “interested readers a hint of the 
vast stores of early literature relating ye a 

: .G. F. D. 





Tun issue of the Physikalische Zeitschrift for April 
l contains an obituary notice of Prof. Eilhard 
Weidemann from the pen of his former colleague 
and assistant, Dr. G. C. Smith. The son of the 
hysicist Gustav Weidemann, he was born in 
hol on Aug. 1, 1852. He was educated at the 
high schools of various university towns, and at 
a rur years of age entered the University of 
eidelberg to study under Helmholtz, Bunsen, and 
Kirchhoff. He got his doctor's degree under his 
doas at Leipzig in 1876 for & research on the 
mood the tto s of light. Two years later he 
the title of extra-professor, and in 1886 
appointed professor of physica at Darmstadt, 
ds ew months later at Er Here he spent 
the rest of his days and did his work. In con- 
junction with his father he founded the Beibldter 
to the Annalen der Physik and edited it for twenty- 
four years. He could with fluency several 
, and his studies in the history of science 
in Arabia are well known. He resigned his pro- 
f ip in 1926 and died on Jan. 7 last. His 
principal researches dealt with specific heats and 
vacuum tube discharges „He waa & fluent and 
clear lecturer. 





WE regret to announce the following deaths : 

Dr. Edward 8. B for thirty years professor 
and head of the de t of biologicad sciences at 
Hunter Coll&e, New York City, an authority on the 
asters of North Ámernos, on eb. 23, aged seventy- 
three 

Dr. Thomas Bruce Freas, professor of chemistry at 
Columbia University, to which he had been attached 
since 181], who was known for his work or thermo- 


chemistry, on Mar. 15, aged fifty-nine 


years. 

Dr. F. M. Perkin, C.BE., past-president of the 
Paint and Varnish Socie and of the Oil and Colour 
Chemists’ Association and one of the founders of the 
Farada a , on May 24. 

Dr. ’ Petersen, Director of the Danish 
Biologipal ‘Station, Copenhagen, pes de RE for his 
work on animal assomations on the sea-bed 

Mr. W. E. Plummer, Direotor of the Liverpool 

Obeerva&ory at Bidston, Birkenhead, on May 22, 
aged sae -nine years. 
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News and Views. 


Tum airship Italia, under the direction of General 
Nobile, has made two long flights from ita base in 
King’s Bay, Bpitebergen. The first was eastward 
past Frans Josef Land to Northern (Nicholas) Land. 
Details are awaited, but apparently no new land was 
discovered. The second flight was to the Pole, which 
was reached about midnight on May 23. Wireless 
mesages report that it was impossible, as had been 
hoped, to lower anyone on to the paok-ioe. Before 
returning, an attempt to reach the site of Peary's 
Crooker seems to have been made. A course 
was then set for Spitsbergen, against strong winds 
which reduced the speed of the Italia to 25 miles an 
hour. Fog was encountered, which led to ioe aocumu- 
lating on the envelope and added greatly to the weight. 
The airship was sæd to have ninety hours’ fuel on 
board, and in case of forced descent & month's provi- 
sions. On Friday, May 25, the Italia was north-east 
of Spitsbergen, and apparently at no great distance 
from land. A north-westerly wind was blowing. 
On May 28 no further: news had been received. 
Great anxiety as to the safety of the Italia and her 
crew was felt in Spitebergen, and search parties had 
been sent out. 


. Tax Friday evening discourse delivered by Mr. 
A. C. Egerton at the Royal Institution on May 25 
dealt with engine knock and related problems. 
' Knocking ' is a sound which comes from the cylinder 
of an internal combustion engine during the abnormal 
explosion of the charge. It limite the compression 
of the charge and therefore the efficiency of the engine. 
The efficiency can be improved by suitable engine 
design, by the admixture with the petrol fuel of large 
percentages of non-knooking fuel, such as benzene, 
.or by the addition to the petrol of small quantities 
of 'antiknooks, such as lead tetra-ethyl or iron 
carbonyl. Thus the function of an antiknook is to 
make possible the use of higher compressions m the 
engine, thereby increasing the efficiency and prevent- 
ing the unnecessary wastage of large quantities of 
petrol fue® It was Bir«Iumphry Davy who, at the 
Royal Institution, first directed attention to the 
influence of amall quantities of combustible substances 
on the combustion of other mixtures, The remarkable 
features of, antiknocks, such as lead tetra-ethyl or 
n carbonyl, are the small quantities needed to be 
Reyes a 200000 ote eh Rd ais 
mixtuge—and, secondly, the fact that although they 
deaden down explosion they themselves in the pure 
state arg highly inflammable and explosive substances. 


Mn. Eaxnron stated that antiknocks do not impede 
the progress of a detonating gaseous explosion, which 
makes their action in preventing ‘knocking’ still 
more obecure. They inhibit the processes of oxidation 
which occur prior to ignition of the gaseous mixtures. 
Metallic vapours—for example, of thallium, lead, and 
-potassium—were found to be effective in delaying 
the ignition of petrol. A general theory of the com- 
bustion of hydrocarbons was set out, depanding on 
the {prmation of chains of reacting molecules; 
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centres of high energy are formed wherein ignition 
can be set up. Antiknooks act by interfering with 
these chains and delaying the setting up of ignition. 
' Knocking’ is accounted for by enhanced vibratory 
combustion in the neighbourhood of the walls towards 
the end of the travel of the explosion in the oylinder, 
favoured by regions of high energy; oompreesion 
waves may thereby be set up which give rise to the 
* knooking ' sound. 


Tuas Committee on Immigration and Naturalisation 
of the United States House of Representatives has 
published a statement, submitted by Dr. Harry H. 
Laughlin, dealing with the eugenical aspects of 
deportation, which embodies the resulte of a detailed 
investigation of the statistics and other date beering 
upon the evidence of defects among immigrants and 
native-born Americans. One point upon which stress 
is laid is that of differential fecundity. While the 
upper levels tend to maintain themselves when there 
is racial contact owing to the purity of their women, 
there is a tendency for the lower race to breed up by 
the ‘pure sire’ method, the men of higher level 
mating, legitimately or illegitimately, with the 
women of the lower. On the other hand, the upper 
classes tend to have amaller families. While, therefore, 
controlled immigration could be used in promoting 
raoe conservation, a family standard, that is, an 
examination of the stock from which an individual 
sprang, might be made the basis of admission. In & 
large number of institutions from which particulars 
were obtained, the overwhelming proportion of 
defectives were native born, and very few were legally 
deportable. In dealing with distribution, defectives 
are low in number in agricultural areas, as they tend 
to gravitate to the commercial and industrial districts 
or to the poorer land of the hills. ` The so-called 
Ishmaels or American gypsies, of "Indiana, who 
migrate north in summer and south in winter, are 
traceable historically through Kentucky back to 
Virginia. It is thought, though not proved, that they 
may be descended fróm exiles dumped from Great 
Britain in Virginia in the early days, as undesirables 
were dumped in Botany Bay. In these degenerate 
families increase is very rapid. 

ForrLowrsa the work of Whipple and his oollabo- 
eur on the favowrable influence of feeding with 

ver on blood regeneration in dogs made anmmio 
by repeated heæmorrhages, Minot and Murphy showed 
that the administration of at least half a pound daily 
to patiente suffering from pernicious anmmis resulted 
in a marked amelioration of the symptoms, with 
permanent benefit in most cases provided that the 
diet was continued. This advance in the treatment 
of a disease of obecure etiology has been confirmed 
by other workers, and the dietetic treatment appears 
to have obtained & permanent place in therapeutics. 
The only drawback to it is the diffloulty some patients 
have in consuming the neoessary amount of liver 
daily ; numerous recipes have been published with 
the sim of tempting the most fastidious palate. A 
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further step forward has, however, recently been made 
by Cohn, Minot, and Murphy and their co-workers, 
when they found that an extract of liver has the same 
effect as the liver itself. This work leads in the 
direction of the discovery of the actual substance 
which produces the beneficial effect and at the same 
time improves the treatment of the disease, since the 
extract is much leas bulky and more palatable than 
the original liver. We have received from Mesers. 
The British Drug Houses, Ltd., & sample of their 
liver extract, B.D.H., which has been made by 4 
process adapted from that described by Cohn. The 
results of clinical trials, already published, show that 
the extract exerts a marked effect in pernicious 
ansmia; œ month's treatment may restore the 
number of red blood cells to normal. The extract is 
& dry powder, and is administered in the same manner 
as meat extract. It is put up in glass tubes, each 
containing one daily dose, the equivalent of half a 
pound of fresh raw liver. 


Ix DL’ Burope Nouvelle for Mar. 17, M. Genissieu, the 
transport engineer to the French Government, dis- 
cuases the novel problems which will arise when 
electrical energy on a large soele is imported and 
exported between European oouritrie. In 1928 the 
League of Nations suggested that transmission of 
electrical energy should take place freely between 
States, and in 1927 it recommended that all frontier 
dues in this connexion should be abolished. In Italy 
a law forbids the import and export of energy exoept 
when specially authorised. It also taxes this electrical 
energy at a rate which averages about }d. per unit. 
Switzerland sells to other countries about a fifth of 
its power production, but permission for export must 
be obtained from the Federal Council The difference 
between the transport of energy and the transport 
of goods is whether the former could have been pro- 
duced in the country being traversed. When: West- 
phalian coal wagons cross Switzerland, the Federal 
Railways find it profitable and do not grudge this 
foreign product pasaing. They would not regard 
with equanimity, however, a high voltage line oroeming 
Switeerland and delivering energy produoed in the 
Ruhr to Milan. The eleotrio energy, whether flowing 
north or south, could have been produced from ita 
own water power, and custom payments would not 
compensate for the loss. M. Genissieu thinks that 
with the possible exception of Denmark, every 
European country would oppose the transmission of 
electric power over it. He thinks that the evolution 
of technique will gradually solve the problems. 
Perhaps energy will be transmitted acroas seas and 
frontiers by Hertzian waves. Power lines*of greater 
and greater length will continually be made. The 
prodigious power of the Congo cataracte may be 
transmitted to Europe, and then solutions to these 
international problems will have to be found. x 


Evasy teacher of electricity, when lecturing, 
attributes to Oersted the discovery that when a wire 
carrying an electric current produced by & battery is 
brought near to & poised electric needle, the needle 
is deflected. It generally happens that a few members 
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of hia olas wonder who Oersted was, and some 
possibly think that no great oredit is due to the 
discoverer of such an obvious phenomenon. Mr. 
Rollo Appleyard, in Mlectrical Communication for 
April, has done well to write & careful biography of 
this great physicist and show why great credit is 
rightly his due. H. O. Oersted was’born in 1777 
and was educated at the University of Copenhagen. 
His bent at first was towards literature and philosophy, 
and in his early writings it is easy to trace the influence 
of the great German metaphysicians. In 1800 he 
gained a money prize which enabled him to travel for 
& few years. He found that Germany was a realm 
of theory, but that Paris was the home of expsrimental 
philosophy. His great discovery was made in 1820, 
after he had been appointed & profeasor at Copen- 
hagen. For some years he had a suspicion that just 
as an electric current can produce heat and light, so 
it might be able to exert magnetio influence. He 
was convinced by his experiments that every voltaic 
circuit had a magnetic field, and that the direction 
of the movement of the needle was determined by 
that field. He sent an acoount of his investigations 
to societies in all the capitals of Europe, and honours 
were bestowed on him by practically all of them. 
The Royal Society sent him a Copley medal and the 
Institut de France gave him a prize of 8000 francs. 
Faraday describes the discovery well. Oersted dis- 
covered “‘a fact of which not a single person beside 
himself had the slightest suspicion, but which, when 
once known, instantly drew the attention of all who 
were able to appreciate its importance and value." 
Mr. Appleyard gives many novel and interesting 
biographical details. 

We have received the fifth Annual Report of the 
Benzole Research Committee, issued by the National 
Benzole Aasociation. Much useful and fundamental 
work has been done during the past year, particularly: 
on the cause and prevention of resin formation in 
motor spirit of the benzole type derived from coal. 
The use of ultra-violet light in indicating tendency to 
resin formation was studied in the previous year and 
this work has been continued. The comclusion is 
drawn that the test, although useful, is not altogether 
satisfactory, since resin formation may occur in the 
test but not in actual storage. Another test, depend- 
ing on an examination of oxidation whilst the benrole 
is refluxed under exposure to oxidising conditions, 
been examined. The use of inhibitors, particularly 
aniline and trioreeol, has been investigated. is 
also an account of the comparative efficiency of wash 
oils for benzole recovery, one of the materials exam- 
ined bewg tetralin. It will be seen that the report 
contains much valuable and interesting information, 
and is of importance at the moment, when the possi- 
bility of increasing the yields of motor fuel from coal 
is prominent in the minds of all usera of internal 


combustion engines. 


Tue annual publication of the Edinburgh Univer- 
sity Forestry Society, Sylva, is now in ite eighth year. 
This Society comprises the students age the 
forestry Qourses within the University and - their 


\ 
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predecessors, now serving in every part of the Empire 
where forest conservation is in progress. The major 
part of the articles in the magazine come from the 
pens of present studenta and their predecessors, now 
in the services. A yearly record is published of the 
names, appointments held, and addressees of all forestry 
graduates. In the present number this information 
has been summarised in an article, “The E. U. 
Forestry Department and the Empire," where it is 
shown that between 1919 and 1927 one hundred and 
geventy-seven men qualified and are now serving in 
almost every corner of the British Empire overseas, 
as well ag in Great Britain and Ireland. Lord Clinton, 
chairman of the Forestry Commission, was the honor- 
ary president of the Society during the year 1926-27. 
In his presidential addreas he traced the history of 
British forestry from early times, and then dealt with 
the present position of afforestation work in the 
country and the various aspecta of research work being 
undertaken under the auspices of the Comminsion. 
In the latter connexion an interesting paper deals 
with ‘Powder Post Beetles,’ based on investigation 
work initiated by an Edinburgh graduate at the 
Forests Producte laboratory. The work carried out 
shows that serious damage is committed in timber 
yards by this type of beetle, and these species of 
Lyctus have been, and still are being, brought mto the 
country in American oak and ash lumber of low grade. 
A far too brief paper of considerable interest deals 
with the low-level conifers of Sarawak, in which it is 
shown that two species, Dacrydium elatum and 
Agathis alba, whioh are found in Sarawak and else- 
where in the Malaya region on the higher hills, occur 
in the former country in utilisable stands practically 
atsea-level. Daorydeum occurs with a slight admixture 
of Oasuarma sumatrana on low swampy lands in the 
north. The Agathis is found on light soils in mixture 
with various broad -iesved species. ‘The timber of 
both has a commercial value. 


Tas publication by the Cambridge University 
Press of the second volume of abstracts of theses for 
the Rh.D., M.8o., and M.Litt. degrees at Cambridge 
contains &n interesting statement in the preface 
suggesting the establishment in the near future of 
& complete university research intelligence service. 
One gain that such & service might bring to workers 
in & subjept would be the rendering accessible of 





degree theses which do not reappear ir? the pages of |- 


some generally acceasible scientific (or literary) 
journgl. As it is, something might perhape be done 
if these summaries, and similar summaries from other 
univermjies, reappeared in such a publiogtion as 
Sotenóe Abstracts or in specialised bibliographies, in 


oases where the main work of the paper is not pub-- 


lished elsewhere. 

As these special research degrees are still quite a 
modern feature i in Cambridge, it is not without interest 
to examine some of the statistics of the present 
volume. Out of the 55 research degrees granted in 
the year 1926-27, no fewer than 41 were for scientific 
investigations. The large excess of scientifje degrees 
may gepresent the fact that more emoluments are 
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available for scientific than for literary research by 
young graduates, and that more encouragement is 
given by the teaching staff of scientific departmenta 
at Cambridge and elsewhere to young graduates to 
continue with research work after taking their degrees. 
It is perhaps significant that 12 of the 14 literary 
graduates came from other universities to do post- 
graduate work at Cambridge; while of the 41 science 
graduates, 26 came from outside and 15 were purely 
Cambridge studente. The unequal distribution in 
subjects is reflected in an unequal distribution among 
the colleges. Trinity with 10, Caius and Emmanuel 
with 0 each, and Bt. John's with 7 account for two- 
thirds of the studenta, while six colleges are un- 
represented in the list. Physics heads the list of 
subjecta with 10 names, followed by mathematice, 6 ; 
biochemistry, 5; physiology and botany, 4 each. 
It may be mentioned that 6 of the 55 graduates are 
now fellows of colleges. 


Tus Report of the National Physical Laboratory 
for 1927 is a quarto volume of 264 pages, 200 of which 
are devoted to detailed accounts of the work done in 
the various departmenta of the Laboratory. These 
are well illustrated, and enable the reader to follow 
the advances which are being made towards the solu- 
tion of the problems which at present confront science 
and industry. The staff congista of about 560, 72 
of whom are engaged in administrative and clerical 
work. About 43,000 testa have been carried out 
during the year as against about 46,000 in the previous 
year, the decrease being mainly in the Metrology 
Department. A considerable amount of work is done 
for Government departments and for the numerous 
industrial research associations which have been 
formed under the auspices of the Department of 
Beientiflo and Industrial Research. The equipment 
of the high voltage research building is proceeding, 
but nothing has been dons towards the new phynice 
building which has been urgently needed for more 
than six years and for which funds were provided by 
Parliament in 1925 and then withdrawn. To. mpet 
the requirements of aeronautics & compressed air 
wind tunnel is under considerktion. There have 
, been few changes in the senior staff, but the Superin- 
tendent of the ing Department has been 
knighted for his long and distinguished services to 
the country. 

"Tum Mining Institute of Sootland has issued a 
tastefully got up pamphlet to commeniorate the 
jubilee of ita foundation. This dates from Jan. 24, 
1878, when a number of gentlemen interested in 
mining mgt in Hamilton and decided to form an 
Association called the West of Scotland Mining 
Institute. The direct cause of the formation of this 
Association may be said to have been a disastrous 
explosion which took place at Blantyre Colliery in 
1877. Not long after ite formation the title was 
changed to that which it holds at present, namely, 
the Mining Institute of Sootland; and not many 
years afterwards its headquarters were transferred 
from Hamilton to Glasgow. The pamphlet gives a 
full and mteresting account of the work of the Insti- 
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tute, including a long list of tpecial oommitteeg, 
amongst the objecta of which the problems of increased 
safety in coal-mining. operations take a prominent 
place. A list of the principal presidents of the Insti. 
tute, together with their photographs,- form an 
interesting feature of the pamphlet. 

Tus folowing prize awards have recently been 
announced by the Belgian Royal Academy of Sciences: 
Maurice Nuyens (1500 francs), for his memoir on the 
resolution of problems with axial symmetry in general 
relativity ; A. Monoyer (1500 franos), for anatomical 
and ethological researches on one or more plant 
species interesting through their mode of life; Théo- 
phile Gluge Prize (1800 franca), to L. Dautrebande for 
his work on the study of gaseous metabolism in man 
in health and disease; P. J. 4nd Ed. van Bereden Prize 
(3400 france), to Hans de Winiwarter for his work 
published during 1924-26; Adjutant H. Lefévre 
Prize (1500 franca), to Hélène Massart for her re- 
searches on the phenomena of secretion in plante; 
Ad. Wetrams Prize (7500 francs), to Louis Verlaine for; 
his studies on instinct and intelligence in Hymenoptera 
Agathon de Potter Foundation. The following grants 
have been made: W. Conrad (2000 franos), for the con- 
tinuation of his researches on the lower organisms, per- 
ticularly on the Belgian fresh - water flagellates; J. 
Pasteels (500 francs), to continue at Wimereux his 
researches on the oyto-physiological action of the 
dilution of sea, water on the eggs of lamellibranchs ; the 
Jean Mascart experimental garden (5000 francs), to con- 
tinue a series of experiments on plant physiology com- 
menoed by the late Jean Mascart; E. Zunz (6000 
francs), for the purchase of instrumenta necessary to 
the continuation of his researches on glycwmia ; 
Th. De Donder (7500 france), for the publication of 
his “ Théorie des invariants intégraux " ; Gilta (1000 
francs), for the publication of plates of chemioal 
crystallography ;- E. De Wildemann (8000 francs), 
for assisting the publication of perte of vol. 4 of 
“Plantes Bequmrtiane”; Comité national de 
Géodésie (5000 francs), to enable it to print the reporta 
of 1920-25 and 1926, on the geodesic work done by 
the Institute cartographique militaire since the War ; 
Beeli (500 francs), for the execution of plates relating 
to the mycological flora of the Congo. Jean Servais 
Stas Prizes to Lucie De Brouckère, Léon Navez, 
Louis Henry; the Deoennial Prize of the minera- 
logical eciences to Armand Reaniey. 


Two exhibitions of special interest to students of. 
South African archmology and ethnology will be held 
at the rooms of the Royal Anthropological Institute 
early in the month of June. A collection ef copies of 
Bushman drawings will be on view on June 4—12. The 
collection is of exceptional interest, as some of the 
drawings are said to be of a type not hitherto recorded. 
CoL B. P. Impey, the author of & recently published 
work on the origin of the Bushman drawings and 
peintings, by whom this collection is exhibited, will 
give a demonstration of the drawings on Tuesday, 
June 5, at 4 r.m. Tickets of admission to the demon- 
stration may be obtained from the Secretary of the 
Institute, 52 Upper Bedford Place ; admission to the 
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exhibition only on presentation of a visiting card. 
On June 11-19 a collection of stone implements from 
South Africa, belonging to Col. W. E. Hardy, will be 
on view at the Institute preparatory to the reading of 
communications on the South African Stone Age by 
the Rev. Neville Jones and Col. Hardy, on Tuesday, 
June 19, at 8.30 ».1«., when specimens of South African 
stone implements of special Interest and exceptional 
type, collected by the Rev. Neville Jones, will also be 
exhibited. The collection to be shown by Col. Hardy 
is noteworthy for the examples showing affinities 
with Sahara types which it includes. Admission to 
the exhibition and evening lecture may be pbtained 
on presentation of & visiting card. 


Tus Huxley Memorial Lecture next year will be 
delivered by Prof. F. O. Bower in the Royal College 
of Science, London, on Friday May 8, at 5.80 ».a. 


Tum President of the French Republic has conferred 
the Cross of Officier de la Légion d'Honneur on Dr. 
George H. F. Nuttall, Quick professor of biology in the 
University of Cambridge. 


Pror. D’Anoy W. THOMPSON, professor of natutal 
history, University of St. Andrews, has been elected 
a foreign honorary member of the American Academy 
of Arts and Sciences, Boston, Massachusetts. The 
list of honorary foreign members of the Academy is 
limited to seventy- -flve, and among the distinguished 
zoologista in the section of zoology and physiology 
are Sir E. Ray Lankester and Prof. G. H. F. Nuttall. 


One of the houses ocoupied by Newton when living 
in London stood on the corner site between St. Martin's 
Street and Orange Street, where the Westminster City 
Council is now erecting & new public library. The 
Council has decided.to commemorate Newton's oon- 
nexion with the site by cutting an inscription on the 
stone face of the building to read as follows: “Sir 
Isaac Newton lived in a house on this site, 1710-1727.” 


Tue May meeting of the Royal Society of Canada 
was held at Winnipeg on May 21-24, pader the 
preaidenoy of Prof. A. H. R&ginald Buller, professor 
of botany in the University of Manitoba, who delivered 
an address on ''The Plants of Canada, Past and 
Present.” A popular lecture on “The Air we 
breathe" was delivered by Prof. J. J. M. Macleod. 
The programe of the meeting includes abstracts ef 
& very large number of papers contributed to the 
sections. Most of the meetings were thrown pen to 
the public. 


Ar the anniversary meeting of the Linnean Society 
of London, held on Thursday, May 24, the following 
were elected officers for the year 1928-29: President, 
Sir Sidney F. Harmer; Vice-Presidenis, Dr. W. T. 
Calman, Mr. H. N. Dixon, Mr. Horace W. Monckton, 
Dr. E. J. Salisbury; Treasurer, Mr. Horace W. 
Monokton ; ; Secretaries, Dr. G. P. Bidder (Zoology) 
and Mr* John Ramsbottom (Botany). 


Tun fgllowing have been elected officers of the 
British Institute of Radiology for the session 1028—29 : 
e 
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President, Dr. G. W. C. Kaye; Vice-Presidents, Bir 
William Bragg, Dr. Robert Knox, Mr. L. A. Rowden ; 
Honorary Treasurer, Mr. Geoffrey Pearce ; Honorary 
Seoreiaries, Dr. Stanley Melville and Dr. G. Shearer ; 
Honorary Editors, Dr. Robert Knox and Dr. G. W. C. 
Kaye. 


Tum annyal general meeting of the Faraday Society 
was held on Wedneeday, May 16, when the report of 
the Council was presented and the members of the 
Council for the session 1928-9 elected. The new 
president is Prof. T. M. Lowry. The retiring president, 
Prof. C. H. Desoh, delivered an addreas entitled 
“ Diffus?én in Solids.” During the past session the 
Faraday Society has held seven meetings, eighty- 
two papers being presented. Three of the meetings 


were general discussions on the following subjects: 


Atmospheric corosion ; the theory of strong electro- 
lyte; and cohesion and related problems. In future, 
the Transactions of the Society will be published in 
monthly, instead of bi-monthly, parta. 


“ Nationat Baby Week ” is again being celebrated 
in Great Britain this year during the first week of 
July (July 1-7). Full particulars and suggestions for 
the celebration may be obtained from the secretary, 
National Baby Week Council, 117 Piccadilly, London, 
W.1. While all aspects of the maternity and child 
welfare problems are regarded as suitable subjects for 
propaganda, it is especially desired this year to focus 
attention on three subjecta: (1) immunisation as a 
means of protecting young children against disease, 
(2) prevention of maternal mortality, and (3) new 
developments in child welfare work. A conference on 
infant welfare will also take place on July 4, 5, and 6, 
followed by an International Child Welfare -Confer- 
enoe in Paris, July 8-12. 


A nmcamwrT Daily Science News Bulletin, iasued by 
Baience Bervioe of Washington, D.C., reporte the dis- 
covery by Mr. J. H. Sinclair, of the American 
Geographical Society’s expedition, of a new volcano 
in eastern Ecuador in lat. 0? 8’8., long. 77° 82’W. It 
lies in, & heavily forested uninhabited region and rises 
from a base elevation €f about 4000 ft. to nearly 
7000 ft. The crater appears to be very large. Activity 
of the voleano is reported to have begun in 1925 with 
a violent explosion that carried away the entire top 
of the mougtein. Ash is said to have fallen in appre- 
oysble quantities as far away as a hfindred miles. 
The expedition -was surveying in that little-known 
regioneand made other important discoveries before 
ita recent return to the United States. 


Tzu cond International Conference on Léght and 
Heat in Medicine, Surgery, and Public Health, 
organised by the British Journal of Aot 
(17 Feetherstone Buildings, London, W.O.1), will be 
held on Oct. 20—Nov. 1, at the University of London, 
South Kensington, 8.W.7. There will be discussions 
on both therapeutic and scientific aspecta, and ib is 
hoped to arrange visita to representative olinidb, where 
the most modern methods of light and heat 
for therapeutic purposes will be seen. Simuljancously 
with he Conference, an exhibition of apparatus for 
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ultra-violet, radiant heat, and allied forms of therapy, 
will be held in the Greet Hall of the University, 
adjoining the conference hall. Reduced railway fares 
will be obtainable in England and Soouead for those 
attending the Conference. 

Ar the anniversary meeting of the Royal Society 
of South Africa, held on Mar. 21, Dr. W. A. Jolly, 
profeasor of physiology in the University of Cape 
Town, was elected president for the year 1928. Dr. 
A. Ogg, profeasor “of physics in the University of 
Cape Town and retiring president of the Society, was 
elected honorary general secretary, and Dr. L. Craw- 
ford, professor of pure mathematios in the University 
of Cape Town, honorary treasurer. Dr. Ogg delivered 
his presidential address on ‘‘ Rome Aspects of Modern 
Physics,” in which he discussed the origin of relativity 
and the quantum theory, passing on to Bohr’s work 
on spectrum analysis and ita modifications by Som- 
merfeld and others, and to Schrddinger’s wave 
mechanics, and dealing in conolusion with Bir Ernest 
Rutherford’s picture of the nuclear structure of 
radioactive elementa. 

Tus Council of the Institute of Metals has issued 
& preliminary programme of the four-day annual 
autumn meeting of the Institute, which is to be held 
this year in Liverpool. This is the first time that the 
Institute has visited Liverpool. The proceedings will 
begin on Sept. 4 with a lecture on ''Non-Ferrous 
Metals in the Shipping Industry," by Mr, F. G. 
Martin. 'The mornings of Bept. 5 and 6 will be 
devoted to the reading and discussion of papers, and 
the afternoons to vimting works of interest in the 
neighbourhood, the Gladstone Dock, and & large liner. 
In the evening of Sept. 6 there will be a reception at 
the Town Hall by the Lord Mayor (Miss Margaret 
Beavan). The meeting will conclude on Sept. 7 
with an all-day motor trip to North Wales, during 
the course of which it is expected that an electric 
power station and aluminium works will be visited. 
Full particulars of the meeting can be obtained from 
the honorary local ‘secretary, Mr. H. F. Riohards, 
42 Bedford Street, Liverpool, or from the secretary 
of the Institute of Metals, Mr. G. Shaw BSoott, 86 
Victoria Street, London, 8.W.1. 7 

UnDHe the auspices of the National Association of 
Olive Growers of Spain (Aloalá 87, mod?. Madrid), a 
competition is being promoted with the object of 
_fimplifying and standardising the analytical and 
* physico-chemical examination of olive oils and of 
mixtures in which they occur. It is hoped also to 
advance the olive-oil industry by gaining new informa- 
tion upon such fundamental problems as the mode of 
elaboration of the oil in the plant and the variations 
in ite oomposition during the period of ripening. 
Moreover, an examination is required of the associated 
essential oils, colouring matters, and fermenta, and of 
the products of enzymatic hydrolysis; while ‘ aa to 
the vitamins in olive oils, a brief study should be made 
to ascertain the quantities present, their class and 
their beneficial influence upon the human organism.” 
In addition, competitors are asked to report upon the, 
practicability of applying ‘ cracking '- processes to 
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olive oils, with the aim of producing petrol and related 
materials from it. The details of the competition, 
which closes on July 80, are laid down in a circular 
issued by the Association through the Spanish 
Ambassador in London, and prizes of 20,000 pesetas 
{about £700) and 5000 pesetas are offered. 


Messrs. Dulau and Co., Ltd., 82 Old Bond Street, 
W.1, have just issued a useful catalogue (No. 159) 
of a thousand works on geology, ornithology, and 
general natural history, including oonchology, ento- 
mology, fishes, mammalia, eto. Many long runs of 
serials are included. The catalogue can be had free 
upon application, 


APPLICATIONS are invited for the following appoint- 
mente, on or before the dates mentioned :—Teachers 
of electrical engineering and of engineering drawing 
at the East Ham Technical College evening classes— 
The Secretary, Education Office, Town Hall, East 
Ham, E.6 (June 7) An sasistant curator in the Royal 
Botanic Gardens, Kew, in charge of the Herbaceous 
and Alpine Department—The Secretary, Ministry of 
Agriculture and Fisheries, 10 Whitehall Place, §.W.1 
(June 9). A head of the mechanical and civil engin- 
eering department of the Sunderland Technical 
College—The Chief Education Officer, Education 
Offices, Sunderland (June 12). A full-time teacher of 
mining subjects in Rotherham and South Yorkshire— 
The Secretary for Education, Education Offices, 
Rotherham (June 15) A teacher in mechanical 
engineering at the Birmingham Central Technical 
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College —' The Principal, Central Technical College, 
Suffolk Street, Birmingham (June 16). A full-time 
itinerant poultry instructor for the County of Easex— 
The Clerk of the Esser County Council, Shire Hall, 
Chelmsford (June 18). A demonstrator of chemistry 
at Bt. Bartholomew's Medical College—The Dean, ` 
Bt. Bartholomew's Hospital Medical College, E.O.1 
(June 19). An assistant lecturer in agricultural 
economics in the department of agriculture, The 
University, Leede—The Registrar, The University, 
Leeds (June 21).- A leather research chemist for the 
New Zealand Tanners’ Research Association — The 
High Commissioner for New Zeeland, 415 Strand, 
W.C.2 (June 30). A full-time engineering work- 
shop instructor at the Borough Polytechnic Institute 
— The Principal, Borough Polytechnic Institute, 
Borough Road, 8.E.1. Instructor lieutenants in the 
Royal Navy with a university training and an 
honours degree in mathematica, science, or engineering 
—The Advisor on Education, Admiralty, B.W.1. A 
lecture assistant and laboratory steward for the 
chemistry department of the Royal Technical College, 
Salford—The Secretary for Education, Education 
Office, Salford. A head teacher in the electrical 
engineering and physics department of the Rochdale 
Technical School—J. E. Holden, Education Office, 
Rochdale. Two assistanta in the department of geo- 
graphy of University College, London-—-The ; 
University College, Gower Street, W.C.1. A lecturer 
in dairy accountancy and economics at University Col- 
lege, Cork—The Secretary, University College, Cork. 





Our Astronomical Column. 


A PnonasLS Mergonio  DrsrnAY.— Mr. Isei 
Yamamoto, of the Tokyo Observatory, has pointed 
out in the Mon. Not. B.A.S. that the orbit of 
Skjellerup's bright comet, seen last Deoember, lies 
near the earth’s orbit on about June 7 next, and 
that as the distance the orbita is only 
three millions of miles, may probably ensue & 
metecrio shower. The radiant point been 
computed as at 42°-8441°%4. Dr. Crommelin has 
also calculated the place of radiation and gives the 
point a few degrees weet of that given by Yamamoto. 

It will be desirable to watch the heavens on June 7 
in order to witness the shower should it ooour. The 
distanoe of three millions of miles between the orbits 
need not negative the prospective lay, for Halley's 
comet is responsible for a shower early in May though 
ita orbital distance from us is greater than that 
separating us from Skjellerup’s domet. There are a 
few other instances where meteors are sean from 
comets the orbital distance of which exceeds three 
millions of miles, At 10 Pat, the computed radiant 
will be unfavourably placed & few degrees above the 
northern horizon. gibbous moon wil rise on 
June 7 a few minutes before midnight. 


Tus Svsrm« or Pnoovow.—This is a difficult 
system io study owing to the extreme faintness of the 
on, which was discovered by Schaeberle im 
1896, but has not been satisfactorily obeerved since 
1918. It is of interest owing to the aot that its mass 
seems to be too low for its bolometric 
a&ooording to the Eddington ourve. Dr. 
Jones makes a very exhaustive study of the system in 
Mon. Not. R.A.S. for using meridian observa- 
tions of the bright śtar fram 1755 onwards, also mioro- 
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metrio observations of the companion, and speotro- 
scopic determinations of the radial motion of the 
bright star made at the Cape between 1909 and 1924. 
The adopted orbit for the bright star about the centre 
z ravity is Periastron 1886-50, period 40-23 
tion 80°-6, omega 65°°7, node 507?-8, e 0:810, 
a 17-020. For the faint star about the bright one a is 
4-26, node 127°-8, the other elements the same 
as above. The bright ster is taken as 8-1 times the 
mass of the faint one, the masses in terms of the sun 
being 1:24 and 0:89. The of the lyigh? ster 
according to Eddington’s o would be 1°46. This 
could be obtamed by i baden aan! gui 
from 0*:808 to 0^-292, but that is conatd an im- 
bably large reduction. In any oase this research 
hae e the discordance lees than it was before. 


‘Commrs.—Tfick Observ. Bull., No. 898, GU bain ap. 
investigation by N. T. Bobrovnikoff on the outward . 
motioh of matter in the tail of Morehouse's pomet 
1808 III. This comet was well situated for such 
examination, owing to its high north declination and 
the activity manifest in the teil. The repulsi*e force 
from the sun for three different oondensations was 
found to be 154, 148 and 88 respectively in terms of 
gravitation at the'same distance ; the probable error 
of each is about 8 units. The projected condensations 
travelled in hyperbole that were nearly parabolic, 
the average eooentri eed er ‘Phe sun of course 
was outside the b described. The &ooeleration 
was obaprved to diminish at a distance from the 
comet's head ; this is accounted for by dissipation of” 
hse ee ee us 

matter in the tail; others have 


RARE E the gradual leakage of electrical charges. 
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Research Items. 


Muxas Frou Coroxnmií.—in Man for May, 
Mr. Warren R.- Dawson publishes the results of a 
recent examination of two mummies now in the 
Britiah Museum. Of these the first is that of an adult 
i Woe which is labelled as 


mummy are across the chest, the forearms 
nearly The head is slightly bent forward 
and inclined to the left. The knees are vertical, and the 
left foot over the right. AIl the nails of the toes are 
missing, es well, 
though certainty 
fee a de coum ie tae Od elite seal 
B mieng, and the pondiHon of THe sane sees 
pa M Impressions of woven cloth show the body 
up. Round the neck is & necklace of 

thirteen objecta, and there are traces of red pigment 
on cheeks, knees, and elsewhere, which may be 

from the . The mouth is 

Sih oa eis ae ed the cheeks. ee 
is broken away but the septum is intact, and there is 
no trace of a forced into the cranial cavity 
the nose. permeum is incised and the 

anus and vulva united into a single widely distended 
opening, probably due to the evisoeration. The 
mummy was probably smoke dried. The second 
mummy is an adult male in r condition from 
Gachansipa, northern Grenada. t is in the contracted 
posture with the head inclined forward. Wherever 
the in ta remain they are of a dark red colour, 
almost black in , Suggesting the application of a 
resinous stain. ‘anterior part of abdominal 
wall is broken away, res d ho ber ri 
are no traces of the thoracio visoara, so the y was 
almost certainly eviscerated through an inoision 
which appears in the left flank. The condition of this 
mummy suggests, that it also has been smoke dried. 


Tae ExwiNorroN or THB PassHNGHR PIGEON. —A 
letter written in March 1888 from Camp Gaugh, 
New Jersey, by J. T. Waterhouse to his parents in 
the former abundance 


ag che d the great slaughter which 
ic pios daring ion (Condor, vol. 29, 
ipm 1927): “ For- A fortoight the air has 


aboot black with wid pigeons from 
the Çarolina swampe to more northerly latitudes, 
tlesir summer quarters in the lake countries. 
i ce nal eee ts Uu. 
have shot or netted twenty thousand. 
Tho) fix up a kind of hut in a field made of the limbe 
of trees and buckwheat stubble. They have one or 
two fliers they throw out every time a flook 
qwe ; the fliers are of the wild pigeon breed usually 
fared. oven, cr aaa has cakes titan lives 
from the flocks, tie their legs to a small piece of.twine 
and throw them " The writer then describes the 
fall net, that sometimes at 
e E a fies on licae oor 
Eole T ach wing they. ara ia the 
Merian room pioking seven pigeons for our break- 
fast. “They were shot this morning at one fire of the 
gun." 


UnmusuaAL GmsrATION or Rom Duss.—The 
of the roe deer is auos On repas of Me per 


which e between the pairing season and the 
birth of the calf. Mating takes place during Fuly and 
August and the young ap in the followmg May or 


June. This, however, does not represent the true 


Dele ar parod. sane thare ls ovidease taf germinal 
evelbpment does not actually begin until December, 
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the probability being that fertilisation of the may 
then take place by sperms which have lain quiescent 
since the mating season six months earlier. true 


gestation period—Deoember to May or .June—is 
therefore about six months. Dr. James Ritchie 
records and comments upon an i ead Dane 
from this sequenoe (Sotish Naturalist, 1 28, p. 49). 
In December 1927 an earl roe calf was found with its 
mother on the hills near ie. The celf appar- 
ently was born about six months after the 
season, and the ion is made that the six- 
months dormant period was omitted from this life- 
cyole, and that fertilisation and development of ee 
took place immediately upon penne, 
reversion to a noa Ocoee ea 
Ee HAE GS ay bon eu Lat be te donat 
winter and , suggests how valuable the normal 
staving off o the gestation period must have been for 
the survival of roe deer. 


Iyswor Mtn ME Report for eet on the 
Hunterian Collections, Uni of Gl , Prot. 
Graham Kerr refers to the oompletion by E A. 


Btaig of ipid ccna rio Shy ae of the Fabrician 
of insecta contained in museum, Dr. 
Hunter afforded Fabricius ready facilities for ee 
the insecta in his extensive collections and, as a result, 
Fabricius described many new species which he re- 
corded in his classifi o works on haber th 
These ‘ antique’ constitute the standard by 
whioh it is possible to determine finally to what 
enia ies & particular scientific name properly 
eran s ortunately, the Fabrician types oon- 
aes p Rn yup oer ath 
te of preservation, w. enab Btaig to 
prepare detailed descriptions, which should serve to 
sasure entomologists as to whioh of the now well- 
known insecta are tfully to the various 
Fabrician species. Part 1 of this monograph is now 
ready for publication, and deals with 55 out of a total 
of 250 of these early types. 


Rossin Fisuenias RESAAROH IN tHe Paorric 
Oonan.—The Pacific Ocean Scientific Fishery Research 
Station, recen established near Vladivostok’ (see 
Naruza, Aug. 6, 1927, p. 108), has issued the firatvolume 
of ita Bulletins, of 8 eS 
ous illustrations. two papers by the Director 
of the Station, Prof. jugin, on the organisa- 
tion and activities of the P tation, tbe volume oontains 
& number of papers based on original observations 
of ita members. Of special interest is a description 
of the West Kamtchatkan fishing industry by J. T. 
Pravdin, containing detailed date on the economically 
most important species of fish, their bionomics, 
methods of rising, istica of catches, labour problems 
in the industry, eto. Several pe deal with the 
chemical analyses of local fishes (ones keta, 
Olupea melanosticta), and of the see- 

ae one and other sea-weeds of industrial 
value, of erue (Osireo laperousi Schrenk), meediee 
(Mysia i), and of goto medusa ( 


gives a descriptidn of the 
7 A grayling ( aroisous pallasi Val.), 

very perfectly known. A 
detailed biometric study of Pactfic herrings is pre- 
sented by A. I. Rabinerson. 

Frourr-not or Corzivarsp Oucunsrracaa.—For 
the past few years in Pusa, India, during the monsoon 
season, & fruit-rot disease of various members of the 
Oucurbitaces has been Wr weet pear Are eq e to 
the fruit, both in the fl 
etiology of the disease has bed de debanimad y Mice 
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and Subramaniam (Mem. Dee ot Ags. of rag 
Bot. Series, vol. 15, No. 8) causal 
ajrihi (Eds.) Fitz., wink BAN auo 
recently by Drechshler as doing con- 
Sera damage to and egg-plant fruits 
in the United States of America. This fungus forms 
or oely Pavone) wrote Oat tun aumeee of te Bedv 
fruits, and inside causes the interior to 
become watery; decay rapidi aoe 
Ty ve duumat m ded ae 
Mus cdm etus hes e le 
a i er ee are attacked. Microscopic 
unseptate mycelium, both in 
c uua er desi puta aa eda 
large numbers of oogonia, apne and corpore 
All the strains grow very well in cultures of 
kinds, eepeoially in oatmeal agar, in which sexual 
reproduction takes place freely. Sporangia and 
soogpéres are not formed in any medium, bui can be 
obtamed within six hours, if a little of a culture is 
Placed in a vessel containing water to which has been 
added some anta killed by boiling water. 


ee O ee 
for Ug / ere are desoribed by A. V. 
Lyon (Australian Co for Scientific and Industrial 
Peet Serbs Ro, 6). Te irm ie pente by 
one of three processes prior to the drying, method 
chosen depending oo ie Sel rip ce 
cians ee conditions, recon | of the drying 
plant. te gonil. the on modifled tem- 
perature uro dip geo de resulte in early 
The berries are p on to perforated tins, 
hich afe imas da ihe esired solution. Since 
the concentration of the liquid and the duration of 
the treatment are pe Pg factors, preliminary 
trials are made with pd besos a a 
conditions. Details for the eee of the con- 
centration according to the on of the fruit are 
given. The boling dép consiste of a caustic soda 
solution (approximately 3 Ib. in 100 gallons) in which 
ihe bene Gee attend Ie ME cede tie 
ae ee removed and the rate of drying in- 
ae ee See ee 
Re the conditions are well managed. 

temperature caustic dip closely ha Ge be 
dip, except that ih ened et. 190°-196° F., and at & 
alghtly higher concentration. It is imperative that 
the proper temperature should be maintained if the 
action of the soda is to be avoided. The 
cold dip consista e ee omia carbonate 
(& ximately 1 Ib. in 2 ) to which an olive 
emulsion (1j pints in gallona) is added The 
fruit must be fmrhersed for tes in this case. 
After Fu ee oe ee eed ae 
spread racks; spraying with the 
“old dip so ough not ` fray essential, is 

es ie hates ihe and 

&Xnoreaseg the quality of the uot. Cold 
Duci PODIUM ee 
E E N E Mee 
tò estroy 
b i Beto d dried fruit or thiok Bini 
Pres M ag as uniformity in the sample is coast i 


Kor good 
BroroamuAnL Fuworions or Tra Pnormms.—lIn a 


ceoent paper Dr. predicare (Be defines two 
oe BM NS Sp fet le Reviews, 
No. 2). In the rises the acabe ters ead 


oriai properties of the proteins make them highly 
sensitive to changes in composition or condition of 
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the oell fluide, thus establishing a relation between 
tho proteins of different celle, and between those cells 
and the external environment. The inertia of the 
colloidal particles also stability to the system 
and protects its equilibrium. Proteins play 
no part in the metabolic cycle of the living cell, but 
rd associated with renee olive groupinga 
in cyole' of chemi 

Mese ca Pte the e prea condition of the 


tains 
aeos the choi aotvity of the oo lex. A 
second function attributed to the teins ia that 
they form the chemical basis of erentiation of 


species. . The various ratios in which the large 
numbers of amino-acid molecules condense to form 
tem molecules make paahi & TRUE of 
tailed structure combined with uniformity of funds- 
mental structure. Dakin and Dale showed that 
albumins from the blood of hens and ducks, al 
closely similar in chemical óomposition, are y 
different proteins in the two species. Working slong 
similar lines, Dudley and Woodman pointed out that 
the oesein from sheep’s milk is not the same substance 
as the casein from oow's milk. This bio is 
specific character of the different teins is y 
Contaied with tho wide distelbotion of oeriin 
anl ad oytodhrema.. ven in th och nol th 
insulin, and cytochrome, Even in the 
UE ial DURS, 
character. It however, 
same chemical Bie tee wake 
versally in the animal and p ecg, ae ams, for there 
is plenty of evidence to show that t chemical 
es serving the same end have been produced in 
course of evolution. In the animal world various 


chest gr abe eaubarting dime of pel qe 
tissue. 


Toa Prostax or Caockas Lann.—The publication 


of the full of the Crocker Land expedition, led 
by Dr. D. B. Macmillan in 1918-17 (Bulletin of the 


American Museum of Natural History, 56,6; 1 


posaibili 
bean artc uer. Je Uns In 1906, R. E. Ppary 
reported Crocker to lieebout a hundred and 


twenty miles north-west of his Cape 
Thomas Hubbard Island). Ae | he edge 
towards that site m 191 Dr. on two 


od ied ae eoa id 160" a a 


ugh 160°. 
oa wry fl a ewe 


pena gradually CENE 
of Crocker Land in 82° 
80^ We 108 108 ‘aa W. » bore was no siga of land within 
the range af view in any direction. on his r&turn, 
Dr. Macmillan, from Peary’s view-point on Cape 
Thomas Hubbard, again saw extensive 'fande from 
south-west to north-north-cast. These were obviously 
mirages, but their in that area may 
indicate land farther west, though this is im shar 

Yet. the pack ice on the site showed a much bro 
& pearanoe, indicating the existenoe of ee 
which gour only in the vicinity of land Reoent 
npg Someta ped ts have given no indication of land in 
w and snow-oovered land might, 

loves (Sana Gagaidrable fede sack tes, 
MARSHALL ISLANDERS’ Cxants.—In a lecture before 
the Royal teo fue Sociaty on May Ie Die ny 
Lyons Mitodtel abtanHob to examplgs of sdiling 
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charts made by the Marshall Islanders, lent to the 
Science Museum by the Ro Colonial Institute. 
Only a few of these charts are known, and the present 
collection sup is the accounta of similar charts 
published in 1898 by Capt. Winkler and in 1902 by 
A. Schtick. Narrow strips of the mid rib of a palm 
leaf are tied in certain itions by lengths of palm 
fibre. The rélation of the stripe to one another gives 
the information which the chart is designed to provide. 
The strips represent the wave front of the swell 
caused By riis winds. Curved rods indicate 
that the movement is checked in the neighbour- 
hood of an island; where two swell fronts meet, rough 
water may be expected. Currents near islands are 
sometimes shown by short straight stripe. Islands 
are inated, bur only appeasiniatel , by small shells 
tied to the frame-work. Some of vis aun plenoharts 
were made only for instructional p The 
more complicated ones are not drawn to scale and are 
difficult to decipher with any degree of accuracy, but 
they are Bo that they can scarcely have been used. 
on canoe voyages. The construction of these’ charts 
was kept a secret by the chiefs, and oonsequently'it is 
difficult to be certain as to their full meaning and use. 


ErxornicAL Conpvoriviry.—The principles of the: 


wave meohaniog Ga sso very clearly in, an applica- 
v. 


tion of it by W. ouston to tbe problem of electri- 
- oal conductivity. His work, which appears in the 
Zeitschrift für Physik of May 7, is an extension of 


Prof. Sommerfeld’s revived electron theory of metals, 
already widely applied since its announcement last 
October, Each electron is treated as a system of 


waves the whole of the metal, and ita motion 
E rapean fo ba ier iei by f i Pues ie 
waves in oe o ive ions, 
conductión being thus referred to an interference 

henomenon. effect of increase in temperature 
is to make the thermal vibration of the positive ions 
more violent, and so permit of greater ion in 
the distorted lattice, moet of the electrons being 
unaffected at low temperatures, because their wave- 
length exceeds the grating constant. Impurities in 
the metal are i t to & more or lees periodic 
fault in the normal lattice, and the effect of this upon 
the motion of the electrons is the analogue of the pro- 
duction of ‘ghosts’ by errors in & ruled gomp: 
The mathematical development of these ideas | 
without furtber assumptions to a very satisfactory 
accopnt of the temperature coefficient of resistance, 
except insthe region of guper-conduotivity. The weak 
point of the theory to be that in other appli- 
cations & definite form has to be assumed for 
electric fleld of an ion, but even then the agreement 
with experiment is remarkably good. 


Prarmtu Attoys iw 'THgRMIONIQQ VALVHe. — 
Whe American Telegraph and Telephone Company, 
which manages the long-distance communjcation 
arrangements of the United States, is very busy this 

. It has to erect nearly a million poles, and the 
fangtng of *he underground and aerial to be 
i amount to about three and a haff million 
miles. It will soon complete a second cable route 
between New York and Chicago. For much of the 
success the company has achieved it is indebted to 
the thermionic valve repeater. In the Bell Labora- 
tories Record for April, J. E. Harria describes the 
manufacture of the platinum alloys used in manu- 
factoring the valves. It appears that a platinum 
alloy is used because there is no chemical action 
between it and the barium and strontium oxides with 
which it has to be coated. It is found that chemical 
reaction weakens the thermionic activity of the 
coating when metals such as tungsten are used. 
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The platinum used in the alloy has a purity of not 
leas 99:08 cent. The purity can be deter- 
mined at once by the thermal electromotive force 
developed between the sample and a standard pieóe 
of metal. Frequent use is also made of the spectro- 
soope to detect minute impurities. The platinum and 
alloying metals are melted in a high in- 
duction furnace, the temperature attained being 
about 1750° O. The final diameter of the wires from 
which the wire ribbon i for the ter is 
rolled vary from one ‘to thi thousand of an 
inch. Although platinum is twenty times heavier 
than water, an ounce of the metal can be drawn into 
& mile and of the finest wire used in 
this work. Within recent years, improvements in 
the oore and the and pumping processes have 
increased many fold life of the thermionic re- 
pee This enables the servioe to be improved and 
effected considerable economies. 


Tos EQUILIBRIUM BHTWNHN ALCOHOLS AND HALTE. 
—The Journal of the Chemical Society for March oon- 
tama an Bosdunt ol Wn iivertignuan by E: Mo 
C. Brown, D. Bonnell, and W. J. Jones of the equili- 
brtum between aloohols and salte. They have deter- 
mined the solubilities of a number of salts in 
methyl and ethyl aloohola, and of a few salts in higher 
aloohols. A number of alooholates have been isolated 
and their dissociation preasurea at various tempera- 
tures measured. This paper includes a discussion 
e me a of MEE Eoi ri e from 

i equation, an &n der ' equation. 
'The acil also point out that in many cases -of 
alcohols and galta, solvation, ionisation, and alooholysis, 
are not the only reactions which take Thus, 
above 50° O., ferric chloride solutions in methyl or 
ethyl aloohol evolve chloroform and deposit a red 
preoipitate. ` 

Tas Svxruxesm OF AMMONIA BY ALPHA Rays.— 
The Journal of the American Chemical ee for 
March contains an acoount by B. O. Lind and D. C. 
Bardwell of the effect of the a-radiation of radon on 
a mixture of ni and hydrogen in the proportion 
of 1 to 8 by volume. Pri habia xi ne 
bulb at the oentre of which was mounted & thin a-ray 
bulb and the ammonia formed was absorbed by 
water. The rate of synthesis of ammonia was 
determined by titration with acid and the yield was 
found to be 0:2 to 0:8 molecule of ammonia for 
pair of ions produoed in the gas. In comparison wi 
other gas reactions taking place under a-radiation, the 
ionio efficiency is low and it is difficult to derive 
mechanism of the reaction. The i 
ions of both gases are involved is in ing, in view 
of the fact that B. Lewis has recently fo that for 
the synthesis of ammonia both the nitrogen and the 
hydrogen require agttivation. i 

A Naw Davicu ror -Rmania BunsrrTBS.—We 
have received from Mesara. Andrew H. Baird, of 





Edinburgh, a simple device, named H: '8 burette- 
reader, whioh wil be vary'serviceabla to those who 
are constén ing burette. strip of transparent 
celluloid is eun tete tear amie upon & larger 
strip of o celluloid, which is divided into an 
upper white and & lower black portion by & sharp 
straight edge. of the transparent 


The upper 

dipl made td coma y with this division, 
and the burette is pushed between the stripe. The 
device, which oosts ninepenoe, greatly facilitates the 
reading of the meniscus and, with the aid of a lens, 
the estimation of fractions of the intervals engraved 
on the burette. Since the edge of the transparent 
cover ia viewed against the sharp dividing lme there 
is no danger of any parallax error. 
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The Elements of Wave Mechanics.! 


icle of masa m moving 


[HE path of a material 
in d of force in which the 


a conservative fi 


potential en: V is a function of Xt 2, y, 2) 
only is determined by Hamilton’s If # is 
the constant total and A and B b points of 


departure and arrival, may be expreesed in the 


form ^ 
3 f 4/ Sen — V is = 0. (1) 
t waves emitted at A ina 
th of the light 
ermat’s Principle 


diee duit medi. The 
which reaches B is determined by 
[ee 0, 
sik ase ao If in this relation 
y thereby determining the 


character of the madiin, Fermat’s Principle gives for 
the path of the light the condition 


[ae 2d 


we pub u = 


(2) 


which is exactly b to (1), and hence the 
path of the light given Py (8) in in this he samo 
as the path of the pertible given by (1). If we now 


determine the frequency » of the light wavee by the 
relation 


=F (8) 


where À is Planck’s constant, the group velocity: g of 
the waves ia given by 


;-xu)- 2E) EA 


so that g is equal to the velocity of the particle. It 
follows bt under the above conditions the motion of 
a group of light waves not only follows the same path 
ag the particle, but also that iih velocity is the 
Baie ke thin of the partiole at t of the path. 
It would therefore be possible to Pedot the velocity 
and position of the particle by denn the velocity 
and position of the corresponding group t waves. - 
‘This principle may be regarded as a method of infer- 

nunica. & problem in geometrical optics the solution 
ofa a problem in dynamics. 

Now the methods of geametrical optics suffice only 
when the wave-length is small with the 
obstacles encountered. If this condition is not fual- 
filled, the wave theory of light must be used. The 
question then naturally arses as to whether the 
solution of a amall scale optical problem by means of 
the wave theory can.be made to yield the solution of 
& correspo small scale mechanical problem. In 
other words, oes there exist a theory of ‘wave’ 
ed which ahould be Rupe pror Ora 

systems in a similar to application 
* wave optics’ to Pis optical systems ? Bahrodiriges 
answers this question in the affirmative. * 
The equation of wave propagation is 


ots 
ui on : 
To search for periodio solutions of frequericy » pit 
$= yin y, seem iur use the T u given above, 


"VESTE VERE. 


! Based on leetures deltvered Prof. Bchrüdinger at | 
VER rre dale by Peot. Bryn Bost | 
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The equation for y then becomes 


vy SH vy o. G 


This is Schrödi s Amplitude Equation, 
the amplitude the periodic funption , 
Solutions of this ion are sought which shall be 
(i) finite, (ii) single-valued. In the case of the 


hydrogen atom, the potential energy is y,-2, 
where V, is a constant chosen to make V Hive and 
s is the charge on the eleotron. Tt may be shown? that 
solutions satiafying conditions (i) and (ii) óniy exist 
in two seta of cases : 


(a) Ba E, =V,- Me nel, 2, 3. 
(b E>Y,. 


(a) corresponds to Bohr's slipas orbita, éach of 


which has its-appropriate energy E erenoe 
from one orbit to another implies a definite tum 
emitted or absorbed. The values E, are ed eigen 


valuee. 

(b) corresponds to the hyperbolio orbits which 
are not quantised. The in the nth elliptic 
orbit is whe by 7a a a If in us fundamental 
equation we put we get n! independent 
aa al d AE sien Edda The ni e 
functions “opie in à to E, correspond to the ud. 

lioity 2 orbita in Bohr'a model, the phenomenon 
degeneracy. If, however, as in the Stark 

effect, an elosizio field is applied, Bi is split up into 
nn race jio values to each of which 
The 


co e die eigen function.' 
Merc aere of o t cce between the n,? 
dora a e to En, and the n! energy leve 


give lines which are theoretical] 
foal e. RS. “ail Tee lines are observed, but tho 
theory acoounts for this by yie zero intensity for 


the t lines. A magnetic field has an analogo 
effect and in this way the resulta of Stark and Bebe an 
are accounted for. Thus Dy the application of an 
electric or magnetic fleld the system is rendered 
non. te and experimental control can be 
applied to numerical calculations. 


we suppose the system rendered non-degenerate 
Om Gd at Ge NY SEN 
=H,/h and an eigen function y,. It is le to 
choose the cin Bu a way that thoy form & coraplete 
orthogonal system ; 4.6. so that 
[ [ [versis =a, 
where s,= lif k=), 38,=0 if bi. 
Schrodinger considers the function š 
s y- Zo puer +A, (8) 
where Zo, -1 and interpreta |y|* as the dectric 


density p. Hor uus aces se 
the only vibrations exci elliptio 
orbits emit like an infinitesimal le of ng cam 
(M, Mp M,), where 


M,= | | frededyde— - ze. 
- 22Yo,0, 008 (7, 4+ 8, — 6,), 
an= f [erri FLY, — Fi. 
It follows that a,, depends only on the nature of the 


system and not on ita state. 
1 Of A. S° Eddington, NATUXR, July £8, 1027, p. 117. 


e 
+ 
. 
* 
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Moreover, »i—7,-*, 80 that the frequencies of 
the emitted radiation are the differenoes of the 
frequencies of the various orbita. This leads to Bohr's 
Selection Rule, for the lines not emitted are found b 
calculation to be just those for which a, =bn = 0,1 — 0. 
For linear polarisation parallel to s, say, Gy +0, 
by, O,=0. For circular polarisation a,;= 0, by, = Onn 
and the phases differ by x/2. These resulta are 
obtainable by actual numerical computation. 
to the amplitude equation (4), we see 
that the value of y given by (5) is not a solution of the 
amplitude equation, but that it id the sum of solutions 
various litude equations obtained by giving 
z the values E,, v oy. BE, . 


CE 


we oan eliminate E, between this and the equation of 
type (4) in which E EZ,. The resulting equation, 
vty em Samy no, . . (8) 


where y is now written for y,e a » is Bohrüdingers 


Wave Ne eae fain ete, Ge i 
and therefore by the function y of (5). Hitherto V 
has been considered as.a function of m,y,s only. 
The further assumption is now made that V may also 
be & funotion of the time. 'This enables us to discuss 





the incident primary 
. qeu c MM 
is applied in the s direction. We put 
V = V,+ Aes oog 27i, 
bis V, is the potential 
whidh has ust been 


given by (5). 

0, of (5) to be now al cg Aare functions o 

If we substitute from (5 tef multiply by yp and 
out ipae we geb, on &ooount of the 


integrate through 
orthogonal property of the y, 
Ls pee nme 


If r, frr is 
reaonanoe 18 egg eg 
we can remain approxima 
constant. tt only thé Pebbles i 
the others are zero.” The s component of the electric 
moment ig found to be 


MU, = | f foapdadyds = - ap, +34 008 [imet ur 


The ffist term is a spontaneous emission coefficient, the 
Wax up dere ot aie a ts M 
di uen dépends not only on the sign of (ra- 7,9 — 7* 

m aig ae »,—r; “It is also seen that 
the secondary waves have the same frequency aa 
the incident waves. If two levels, say c, and c, are 
excited, it is found that the waves are not 


All of frequency », but that some the secondary 
radiation 1s of Ioquenoy » X (r, — 7i). 
fundamental. 


The case of resonance is H r-r 
=e/2r, where « is infinitesimal, and if we rejain only 
those terms which contain « in the exponent, the 
system (7) reduces to. h 

*^ (X, H. A. Kramers, NATURA, May 10, 1924, p. 073. ° 
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d, = ioo, et, 6, = too,6— td, oar AdyJh. 
To solve these put 
€; = mefatft, o, = yo - ife, 


b-iy- Mum, j=% 


If the } level is initially unexcited, wv=0 when #=0, 
and we obtain, denoting c* + /4 by p’, 


|m|*z 4B sin? pt, |y|*=4B% cos! pt + Biet[ct, 
Thus the total intensity is — 
[m|* |y] *  €4B* - Bro, 
and the total oscillating intensity is 
AB gin? pi + 4B! oos! pt = 4B. 


O : , m : P 
If then «=0, edd complete and the total 
intensity oscillates continually between the k level and 
the i level. Thus Bohr's orbital jumps may be inter- 
preted as & resonance phenomenon between the 
eag o7 and the astaral i 
= Mum ee e Toan & -mass 
point can be represen y a trajectory in space 
of n dimensions, the co-ordinates oF pony an 
being the n quantities required to the 

and motion. By using a generalised Lap "a 
appropriate to these co-ordinates the amplitude 
equation (4) retains the same form. In this way the 
motion of the nucleus may be taken into account. In 
the case of the single electron problem, let m, be the 
mass of the electron (co-ordinates 2,, y, %4) and m, 


go that y tiso. 


be-the mass of the nucleus (co-ordinates wy y *,). 
The generalised equation (4) is then 
1 1 
mra 
8ra a 
+ B+ - - V, =0. 
wl (zm + (y-t S- )r 
Now in the Keplerian problem of two bodies, we may 


my, Bay, 88 fix: moving about it, pro- 
vided ab we replace m by tho ° ‘combined mass" 5 


given by Um AD In the previous disousmion f^, 


73 
has been as infinite. It has been found that 
certain by Imes would coincide with certain 


Het lines if the R constant R = 2r*m,6t/oh* 
assumption that m, is 
Karamea hed shown, however, that a 
s baci Redbank ootistant stat De uci (o obbdin 
exact agreement, got by replacing my by m To 
explain this put 
¥=¢ (co-ordinates of G) 
xx (relative co-ordinates with respect to G), 


G being the mass centre of the system. The 


ENT EE plitude equation above is now equiva- 
ee T 


m Br. $=0 (o0-ordinstés of G), ` (8) 


Que He-V)x=0 (relative co-ordinates), (8) 


the constant of translation of G. 
ee 
aiea ee oo die ae Sohréd- 
values for the relative 
pple Reis fenis o the combined mang a. Thus 
Sommerfeld zesultaate:tetazned in the new theory 
L. M. Mian TaoMgos t 
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Fisheries of Madras. 


RECENT work done by the Madras Fisheries 
b is detailed in the administration 
report for the 1925-26 by the Director, Dr. B. 
ays Raj (Madras Fisheries Bulletin, vol. 21, 
D Lee 2 rupees, 4 annas. 1927). 
report deals mainly with the commercial develop- 
ment of the department as applied to fish, pearl, 
ee MM _Purbinella pyrum) fisheries. 
fish cannery at was nob a success, but 
ie bie was Ip of Sir F. A. Nicholson 
in the management of its experimental and manu- 
facturing operations, the cannery will improve. At 
Tanur, researches were continued in the methods of 
ig milino e for sale in the interior markets, of avoid- 
excrescances in semi-dried prawns, of manu- 
sóturing paint of, and of refining sardine oil to take 
ees place of cod-liver oil. Attempts in 
Hahinsal from eerdincs with 8 low fas eunienk 
to be abandoned for want of material. pde 
tions for improving the resources of edible fish in 
inland waters have been continued. It has been 
observed that the fish gourami (Ospomenus Pp.) 
feeds voraciously on certain common garden 
and that the tench and the English carp can be 
&oolimatised. 


In 1926, after a lapse of more than a of a 
century, & pearl fishery was commenced on Feb. 17 
at Tuticorin. The time-honoured method of fishing 
and of di ing of the oysters was in vogue, except 
ee ee lota ee ood. ra 

t weighed out &ooordmg to the a weight 
1000 oysters worked out every moming. Considerable 
success attended the ane, the fishing o tions 
had to be closed on Mar on account of an out- 
break of cholera in the camp. 1n spite of the shat 
period of the Government made a net profit 
of Rs. 186,417. The chank was an improve- 
ment on the previous year, though the best chank 
kgs ee ee ee ee 

The marine aquarium oontmued to El 
It is proposed that if the biologice station, 

at Krusadai Island is estab m ui eu. 
poaae and at Vizagapetam should 
lished with facilities for condu 

pularising 


&nd for m natural history among the 
Indians. is very to note that the 
Fisheries De tb 18 vouring to introduce 


elementary education to the children of the fishing 
ap dre ee orap 
movement, and to promote tem 

and economic advancement of 








University and Educational Intelligence. 


' CAwnnrpGm.— Bir Archibald “Denny, Bart., has 
offered 'to endow an annual prize of £15 tor the student 
who does best in the theory of structures in the 
Mechanical Sciences Tripos. 


Luups.—By the will of the late Mr. F€. Cla 
& sum of £2000 has been provided to estebhsh a 
Ror nalde Baholarship." tenablo in ho University by 
olds Scho ip," in the Uni ty 
& student ifed «o benefit by the aame in the 
study of iey or pharmacy. Miss Florenfe 
Watta and her sister have presented a collection of 
photographs, scientiflo MEE and eee in 
memory of their uncle, late Bir Edward Th SRPS 
With the object of assisting the further d - 
ment of the research work of the Textile Industries 
Department, the Clothworkers' Company is making 
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an additional grant to the University at the rate of 
£3000 a year for the next four years. Since the 
foundation of the Yorkshire College, donations and 
peer ta of more than & quarter of & million 
ng willbe oftally openee Com. The 

new Po building mill be othe in Ociok, It 
will allow of extension oh Textilo Museum, 
improved laboratories for the Silk Research Associa- 
tion, and the extension of the mechanical and scientific 
i aul of the Textile Industries Department. 
new grant of £3000 a year will allow of additions 

to the research staff, and of the award of a number of 


post-graduate fellowships or scholarships for research 
in both the Textile Industries and ther Dying 
Departments. 
———— . 
' Tam following lectures in metall have been 
for by the Armourera and Brasiers’ Com- 
: At the Royal Sohool of Mines, at 5.15, on June 


i1. and 18, by Mr. d. Mortimer, “ The Fo 

of Aluminium and ita Light Alloys." At the Batter- 
sea, Pol ic, at 7, on June 5, 12, and 19, by Dr. 
J. M. bertson, ' The Heat Treatment of Steel.”’ 
Admission will be free, and no tickets will be required. 


APPLICATIONS are invited for the Dickinson Research 
Travelling Scholarship in Medicine, value £800, and 
tenable for one . Candidates must be univer- 
sity graduates who have taken the full coume of 
clinical instruction required by their examining bodies 
in the Manchester Royal Infirmary and the University 
of Manchester, and have earned distinction in 80 
Es Applications (in each case six in number) 
asal Boreia? io dle Tertis, Maneta oval 

to 
Infirmary. 


A COUESE of three advanced lectures in anthropology 
Lodi en ee ae ee ee 
Tune Di ende at b P.&., when Dr. Maroel Mauss, 
Director of the Boole des Hautes Etudes (Sorbonne) 
and iie ers at the Institut d'Ethnolo of ug 
University of Paris, will lecture on AA 
the Elementary Forms of Prayer (Australia).” 
course will cover the definition of pere the general 
characteristics of prayer formule, the formule of 
religion, totemic and initiation cults, and dramatic, 
magio and negative ritual. The ohair will be taken 
at the first lecture by Dr. E. Westermarck, Martin 
White professor of sociology in the University of 
London. Admission is free without ticket. . 


Untvenstry College, Lonfion, announ$es in ita 
recently issued annual report that the total number 
of its students in 1926-27 waa 8218, pibe a a 
decrease of ten. pager sahara 
tion-course studenta (290) 
of 46. 8 ts from parts 
the British numbered 287 ; 
beber mid in ped 417 (including 212, chiefly 
vacatfon-course studenta, from Germany); and, those 
from foreign countries outside Europe, 152, of whom 
60 were from the United States of Amarica. There 
were 1876 students jn different stages of th® degree 
course, and 584 uate and research students. 
The College bas for many years taken an active part 
in promoting adult education by providing public 
lectures open without fee. More than 8000 persons 
attended these lectures during 1926—27, the roxi- 
mate aggregate number of attendances being 18,678. 
The report contains a record of the centenary celebre- 
tions, pacluding the most important and 
addresses. The cen fund amoun: at the time 
the report was ted, to £178,445, and has since risen 
fo cubo £900,000, The appeal was for £500,000. 


ps gros Psi oe an beans 
of the Empfre outside 
those from other 
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Calendar of Customs and Festivals. 


(Addendum to May) May 17. 

j In Morocco, the first day of summer, known as 
Mat larg, “ the death of the ground.” No one may 
sleep on this day under penalty of losing his oo 

w. E ay ee a ipii 
affections. Among the to avert evil influences 
everyone rises at daybreak and has a bath; this 
is said to strengthen the body, as the water this 
morning, coming from the well Zemzem, has special 
virtue. The magic of the death of the earth is used 
in various ways, especially in connexion with preper&- 
tions of barley, for charms and magical purposes. 
But it à also the commencement of & new season. 
Therefore the women of the Ait Sáddén fill their 
handmills with wheat and oover them up; the men 
of the At Ubábti buy new clothes for themselves and 
their women. 


June 3. 

TamurrY SuNDAY.—Ihat Trinity Sunday, said to 
have been instituted by Beckett, was also a popular 
festival of older standing is by the number 
of fairs held about this date, and also by the pro- 
ceasions with garlands of flowers and ribbons ch 
took place in many localities on this day. Aubrey, 
in his ‘‘ Miscell&nies," describes a garldlid ceremony 
at Newnton ie er d prayers had been agi ues 
exchange of a and a money gift took place 
between a and a bachelor of oer parish. 

In Carnarvonshire an offering was made of calves 
and lambe bearing the mark of St. Beuno, a natural 
mark on the ear, in the church of C]ynnok Vaur. 
The beasts were sold and the proceeds used for the 
benefit of the poor or for boy At Paignton Fair, 
held at Exeter, as descri in an account of 1809, 
an immense plum pudding decorated with ribbons 
and was drawn through the town by eight 
oxen, and then distributed among the people. 


June 4. 

Temrry Monpay.—An annual fair, lasting until 
Wednesday, was held at Southampton. This was 
declared open by the Mayor, who erected & pole on 
which was a glove. A beuliff held the jurisdiction of 
the fair, and no one might be arrested within its 
precincts. At the close of the fair the glove was 
‘shot down by the young men. A fair was also held 
at agd on this day, when the Master and Brethren 
paid their annual visit bo Trmity House. 


June 6... 
Eva or Corpus Cmummr.—1In Wales this was 
i rd as & heelth-restoring' time, when 
it was mary for those suffering from any ailment 
kneel before the altar and pray for recovery. In 
North Wales, at Llanasaph, green herbe and fipwers, 


and & Oaserwis ferns, were strewn before the doors of 
the houses. : 
> . 

June Wf . J 

Conrus OnmRwr.—Instituted by Pope Urban in 
1264 to celebrate the doctrine of tiation. 
In d it became in & special sense a community 
festi in which the civic suthorities took part, 
and the i 
Altho 


were required to 
the religious element decli 
&t the ormation, the civil celebration continued 
for some time. Thus it is recorded that Yown to 
Queen Mary’s day, the Skinners’ Company went m 
procession. on this day, with two hundred glerks, the 
offlogrs of the Company, the Mayor and Aldermen 
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in scarlet, and then the Skinners in their livery. At 
Norwich the crafta or companies, each with ita 
banner, marched from the Common Hall around the 
market and back. - 

It is, however, on account of the performance of 
religious or ' m; ' plays, that the celebration of 
Oo Christi is known. A record at Newoaatle- 
on- e, dated 1426, mentions the Merchant Ad- 
venturers as concerned in the production of five plays, 
and no doubt other companies, drapers, merocers, etc., 
each one responsible: for at least one. Qne of the 
most celebrated of the Corpus Christi performances 
was at York, but the Chester and Coventry plays 
were almost, if not quite, as important. Every trade 
in the city was obliged to furnish & pageant at ite 
own. individual had to personify some 
Who part layed Es isle Vogel i RO i 

e P y the miracle as as the m 
in the development of the drama is too well known 
to call for comment; but here again it must be 
noted that the Church had adapted a popular custom. 
to ite own uses, as it had adopted the dance, 
and had brought ita performance, at least m. the case 
of the miracle play, within the church walls, 

The m; play at Corpus Christi and the miracle 

lay at i , like the great classical drama of 

reece, which iteelf was attached to a religious 
festival, grew out of, or was an tation of, & 
rustio performance which survived in Greece in the 


satyrio drama, and in England in tbe folk-drama. 
This, as pjayed by itinerant mummers, lasted in the 
north of land to within living memory, and has 


now been revived in a number of localities. That 


this ular English folk-drama was originally of & 
staal sharanter is shown by its uniformity m pa i aab 
and motrve—e combat in which one of the characters 
is slain and brought to life again by the ‘doctor’; 
in other words, a tic representation of a ritual 
death and resuscitation. 


June 8. 

On the first Friday after Trinity, Coventry Far 
opened, lasting for a week. It was one of the most 
lish. fairs, in which was ted. 
the ride of Lady va through the-'city, by which 1t 
was freed fram the exactions of her husband Leofric. 


June 9. 

Sr. COLUMBXILLE or COLUMBA, Abbot of Jona 
and Apostle of Caledonia, A.D.'597, next to St. Patrick 
the most famous of Irish sainte. He was of royal 
family, belonging to the Dal Ariadha, said to be of 
Pictish extraction. His birth was foretold long before 
Christian times in & vision to his royal ancestor, 
Fedhlmidh Reachtmhar, and also by the renowned 
Finn Mac Cumhaill. 

Bt. Columbkille is associated both with holy wells 
and with holy storfee. The stone on which he was 
born of his mother Ethnee from that time seemed 
marked with a croes, and to another reddish-coloured 
stone, called Cloch Ruadh, long preserved in & gold 
and ailver*bage at Rathen, great y was attributed 


when it Was borne to houses in which were infirm 
persons in of death, and also in cases of difficult 
parturition. flat slab is still said to be the bed 


of his birth, four indentations in the surface having 
ya made at the time by his mother. It was once 


ə object of the peagants’ mares , and stations 
are made khan (ho ut '8 festival 

At the iah of Clonmany, Co. Donegal, of which 
Bt. Co kil is titular saint, ib was the custom on 
his featival day to drive cattle down to the beach and 
swim them where the water of Bt. Oqlumb’s well 
ruhs into the sea. 
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Societies and Academies, 


Loxpon. 
Geological Society, May 9.—W. B. R. King: The 


logy of the district around Meifod diri i 
Shirer The general succeasion is summarised 
Cara- 


Balopian, Valentian, een) 
docian. The Caradocian can divided into six 
by a special fauna, 


stbdivalane oth chemical B 

probably controlled by the type of sedimentation 
and food-supply rather than by time. The evidence 
of marked unconformity at the base of the Silurian 
is at certant localities, and in oonj ion 
Be On Me oaet dla Done tae bare ct 
the Lower Valentian tranagreasea the 
Aahgillian until sone 1300 foc c strate are cut out. 
The fact that the whole of the Gala, from the zone 
of Monograptus turriculatus to that of M. orenulatus 
inclusive, is represented by some 800 feet of fine 
grey and maroon shales, is in striking contrast with 
the developments in Shropshire and central Wales. 


EDINBURGH. 


Royal Society, May 7.—G. S. Carter: A zoological ex- 
pediron to Brazil and PRU m 1926-27 ( (Androm): 
year was t on zoological Investigations the 
author and Mr. L. C. Beadle. On the way ie die 
Peru Chaco, where most of the work was done, 
were 'devoted to oollecting zoological 
material along the line of the new railway from Sfo 
Paulo to Porto Esperanza on the Paraguay. The sim 
of the expedition was (1) to collect and bring home 
larve of Lepidosiren with the intention of 
them to maturity at G ; this was 
accompliahed without difficulty; (2) to study the 
aeri of life in spi ee of reer As a 
to daw ngahan d yaical and chemical 
characteristics of the water of or or the swamps, ib waa 
found that, of the characteristics studied, the 
Ee TUNE Mud Mie onain DE 
bionomio i 


ie ore ns io ts abcr M b or 'The 
shortage of oxygen in these waters is due to several 


Se o r unu e ru 
waters, but nob in those outaide the ca.—D. A. 


Allan: The geol P os er from 
Tayside: tc Norenside, Th diee pies 
belt are of pre-Old nal Bandstone ago, 


bounded to the south by the 

Fault, the course of which has Highland Boundary 
and further oer the of ita reversed nature found. A 
new o hland Boundary rocks has been 
found m the valley of the Prosen, A sequence of 
fee en ee ee 
the latter mainly conglomerates, has been proved 
throughout the area, an importfint new datum line 
"being the Lintrathen porphyry, hitherto regarded as 
intrusive, but now demonstrated to be a dacite lava 


flow of wide extent and constant phical 
horizon. Contemporaneous erosion of iderable 
importance occurred. during Lower Old dstone 


times. An in series of normal faulta was 
mapped in the vicinity of the Highland PURA 
reversed fault, and it is suggested thab they 
to the phase of relief of pressure immediately Toy. 
ts Dow Oi oom ion, fracture, and over-ri 
Sandstone strate.—F. W 
a eous introsions between St. 
eee and Loch en. The intrusions between 
Bt. Andrews and Loch Leven are mainly silla, and 
include olivine-doleritee, teschenites, tio holine-bas- 
anites, monchiquites, and quartz-dolerites, the first 
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four types being probably ineous. The 
-dolerites, which are very abundant, occasion- 


contain analcite. At several localities the pub- 
lished mapa have been modified, the moat important 
alteration being the inclusion of the twm Lomond 
peaks amongst the volcanic necks of the district. AN 
the igneous rocks under consideration are probably of 
Ca proecous age. . 


Pari. ` 


Academy of Sciences, April 30.—The president 
announced the death of Félix 
for the Section of Medicine and . Charles 
Moureu, Charies Dufraisse, and Louis Girard: Re- 
searches on rubrene (7). The dissociation preasure 
of rubrene xe at the o temperature. 
The peroxi of rubrene in solution by free 
oxygen under the influence of light is a reversible 
phenomenon and the dissociation preasure of the 
ide is iable at the ordinary temperature 
fot the order gf b mm. of mercury). Attention is 
directed to the between the peroxidation of 
rubrene and.of hsmoglobin.—Pierre Termier and 
Eugéne Maury: New geological observations m 
eastern Corsica: the Tanin: the primary 
strata prior to the te.—Gabriel Bertrand and 
Georges Nitxberg : ketonio function of a- 
glucoheptulose. From the colour. reactions with 
oroinol and phloroglucinol in dilute hydrochloric acid, 
stability towards bromine water, and the reduction 
products with sodium amalgam, the new reducing 
sugar obtained by the action of the sorbose bacterium 
on a-glucoheptite was shown to be ketonio.—H. 
Vincent: Some non-oolloidal substances with orypto- 
toxio properties. It has been proved in earlier 
publications that To colloidal irn ike many 
of them soaps, possess the property nanang 
microbial toxins, such as the toxin of tetanus. 
dile now been found that other Mtt nob 
colloidal, poasees a similar property, o gen- 
ta extent. Bodin te oe 
to poaseas the most marked activity in respect: 
After the addition of 5 per cent or leas of a saturated 
solution of sodium salicylate to a solution of tetano- 
toxin, a quantity representing from 200 to 400 fatal 
doses can be injected into a guinea-pig without 
inconvenience, and with further doses the animal 
can be immunised. ents with rabbits gave 


similar regults.—Léon Guillet: The lications of 
the addition of nitrogen to certain special steels; The 
extreme hardness obtained by ni cexpain "steels 


Buggeste interesting applications in motor-oer oon- 
struction.—]. Favard: Algebraic numbers.—P. Vin- 
owed of normals in their relations with 


sling an .—Bertrand Gambler : 

eodein ie lines length, lines of constant 
total curvature.— W. Břečka-and J. Gíleronimus: 

The monotone polynomials deviating least from zer. 
—Geqrges Valiron: . Circles of rempli. of mero- 
morph functions —Arneud Denjoy: Series of rational 
fractions.—J. Haag: The calculation of certam 
elastic ormations, with application te the plane 
spiral—E. Carafoli:* The general movemen? round 
a oontour.—F. Wolfers: Remarks on the tbeory of 
light. Energy, coherence, and supplementary 

—J. Cabannes: A new optical phenomenon. e 
beata which are produced when &niso io molecules 
in rotation and vibration diffuse visible or ultra- 
violet light.—F. Holweck: The uction and 
absorption of a K-rays of aluminiom.—Maurice 
Frangoif: The tion of mercurammonium 
iodide, A state.—Hdouard 
Urbain Victor Henr: ə formation of ammonia 
in the preparation of phosphorus. impreg- 

* 
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nated with phosphoric acid is heated to 900° C. 
in a quartz tube in a current of nitrogen. Under 
these conditions the nitrogen is converted into 
ammonia.—Charlea Prévost: e and ite 
dibromides.—Bourguel : The phenylpropines.—André 
Meyer : The products of condensation Gt homophithal- 
imide with aromatic. aldehydes—J. Bougault and 
L. Daniel: The sulphoxytrazines.—Maurice Nicloux : 
The oxidation of gluoose in alkaline solution by 
oxygen or by atmospheric air. The formation of 
carbon monoxide. e oxidation of gluoose in 
alkaline solution by gaseous o gives carbon 
monoxide, carbon dioxide, and other oxidation 
products. The optimum  oonditions as regards 
alkalinity and temperature for the maximum pro- 
ductioneof carbon monoxide have been worked out. 
—]. F. Durand: A synthesis of quinone (rectifica- 
tion) Correction of a note in the C. tes rendus, 
192, 1927. The experiment déscaribed in the previous 
note cannot be ted, ana the author concludes 
that & mixture of acetylene and carbon monoxide 
acting on solutions of cuprous chloride in pyridine 
does not give quinone.—Louis Barrabé: the Cal- 
lovian at between Cape Samt-André and 
Betaiboka.—]. Jung and P. Geoffroy: The efficacity 
of the method of etao | ing for the detec- 
tion of faults in the O e of Alsace. The 
instrument generally used for the determination in 
lute measure of the horizontal component was 
used for this and was found to be very useful 
in detecting the directions of certain faults affecting 
. the Oligocene. It may prove to be of use in ie aiia. 
for petroleum in Alsace.—Léon Bertrand : The gen 
metamorphism of the secondary strata in certain 
partas of the Pyrenees.—H. Besairie: The existence 
of Syringopora limestones in the south-west of 
Madagascar.—H. Buisson: Measurements of the 
ozone in the upper atanosphere during the year 1927. 
The method used was based on the use of & spectro- 
graph with quartz prisms and measurement of the 
ozone bends. There is & large annual variation 
with a maximum of about 400 in the spring and a 
minimum of 200 m the autumn. The resulta are in 
general t with those of Dobson and Harrison 
and of Gota.—L. Lutz: The influence exerted by 
the support on the morphological characters of the 
birch Polyporus. Contribution tó the study of the 
antioxygen rôle of tannin. Oak wood is normally 
invulnerable to this fungus, but the removal of the 


tannins by systematic washing with water renders it 


by C. peat baste to certain plant cells, which redden 
the influence of fluoresam, a reaction attributed 

to free bromine. The application of Sauvageeu's 
reaction to fresh specimens of Ceramium has proved 
the preserfbe of these cells in seven species, O. bys- 
sideum showing them in the greatest abundance.— 
B. Ganossis : e defloeculation and plasmol. of 
soil cea: -—E. Roubaud: The maternal influence 
in the determinism of acyclic asthenobiosis.— L. Léger 
and C. Mowas: Parasitism and the phenomenon of 
transpfrt of a Hydrocarian in, Oricotopus "biformis. 
— Maurice Piettre and André Chrétien: Application 
of the acetone method'to the study of the distribution 
of the antibodies in agglutanating sera in the course 
of immunisation.—Y. Manouélian and J. Viala: 
pene of the walls of the mouth and tongue in mad 

oge. 
Care Town. 

Royal Society of South Africa, Mar. 21.—A. Ogg: 
Bome ape of modern physica (Presidential address). 
—]. L. B. Smith and K. A. C. Elliott: The easential 


* 
“oil qf Agathosma Miorophwlla. Agathoema- Mioro- 
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phyla or * Stembok Buchu’ is a short stunted shrub 
which grows in patches on the seaward side of the 
coastal hills, found fairly extensively about 
Knysna and in neighbouring districta. It gives off 
a strong aniseed-like odour which is very notioedble 
in the still where it flourishes, The oil content 
of the dried leaves appears to with the season, 
from 2 to 8 cent of volatile oil when collected ın 
summer, and as much as 5 per cant when collected 
in winter. Air-dried leaves yielded by distillation 
in steam a clear yellow oil of powerful odour, the chief 
constituent of which is methyl chaviool.—Sir Thomas 
Muir: Note on (n- l)by-n arrays whose pri 
minors have a common factor.—Theodora B. Auret : 
Observations on the reproduction and fungal endo- 
pane of Lunuloria Oruciata (D Dumortier. 
emale plante of this species are found in South 
Africa on slightly alkaline soil. Male plante and the 
sporophyte eration are not known. The game- 
hyte harbours a fungus which is confined to a 
definite zone below the assimilating tissue. The 
fungus has been identified as a species of Phoma. 
The association between the liverwort and the fungus 
is not a case of true symbiosis, but rather one of 
harmless parasitism.—F. E. Fritsch and Florence Rich: 
Contributions to our knowledge of the freshwater 
alge of Africa. (7) Freahwater alge (exclusive of 
diatoms) from Gri d West. 183 species are 
recorded, 88 of which are new or represented by new 
varieties, and the total number of genera represented 
is 69, of which one is new (Raphidsopets, a member of 
the Rivulariaces). Particular interest attaches to 
the discovery of two new species of Spharoplea. 
There 18 another species of the hitherto: monotypic 
genus Oentritractus, and a highly peculiar new Phacus, 





WASHINGTON, D.C. 


National Academy of Sciences ( Proc., Vol. 14, No. 3, 
March).—W. L. Ayres: On the tion of points of 
a continuous curve by arcs and simple cl curves. 
—H. Hopf: On some properties of one-valued trans- 
formations of madifolds. 6. A. Miller: Harmony as 
a prinaiple of mathematical development. Through- 
out sia radi, progress has implied greater intel- 
lectual harmony and is seen, for example, ın the way 
in which the equation has steadily displaced the 
proportion. Increase in accuracy of knowledge gener- 
ally discloses mew elementa of disoord; henoe the 
principle of harmony is a source of inspiration and 
also a guide to the novelty of the results obtained. 
Einar Hille: Note on the behaviour of certain power 
series on the circle of convergence with application to 
a problem of Carleman.—H. S. Reed: Intra-seasonal 
cycles of growth. Lemon shoota generally show three 
distinct cycles of growth durmg a single season. 
The growth curves suggest a series of autocatalytic 
actions due to thé” periodic activity of a growth- 
promoting subetance.—Sophia Satina and A. F. 
Blakeslee; Studies on the biochemical differences 
between sexes in Mucors. (4) Enzymes which act 
upon carfohydrates and their derivatives. It has 
been. that sucrase is present in one sex and 
not in the other. Muoors of varying habit wero 
grown in different nutrient media, each containing & 
carbohydrate attacked by a specific enzyme. o 

e tested for was found to be limited to one sex. 

ose, maltose, and salicin were found to be the 
best carbohydrates for .—Dontcho Kostoff : 
Induced immunity in plante.—Selig Hecht: On the 
binocular fusion of colours and ita relation to theories 
of colour vision. With a red filter before one eye and 
& green filter tranamitting hght of about the same 
brightness before the other (for example, Wratten 29 
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and’ 58), a brightly illuminated white surface on a 


. black pound yellow; similarly, yellow 
and blue filters mak: a binoouler white. us the. 


ecu Eee Bi one TORDA Bad ee 
or sensation on the corresponding retinal area 
. of the other eye resulte in & ow (or white) sensation, 
which arises in the brain. No special receptors in the 
retina for yellow or white are therefore necessary and 
the uniqueness of yellow and white as sensations is 
not opposed to Young's three-reoeptor mechanism of 
colour vision.— Willem J. Luyten: On the motion of 


the Magellanic Clouds. Only a vary speculative com- 
putation is le, and this indicates that the path | 
of the clo with respect to the Galactic 


may deviate appreciably from a straight line ani that 
they are permanent members of our galaxry.— Albert 
Titlebaum :: Artificial production of Janus embryos of 
Chetopterus. Double embryos were obtained by 
pimpr ming Mo Mam between up end ovdi ; 
pressure applied shortly after the extrusion of the 
second polar body gives the best resulte.. It ap 

to be oorrelated with the equal distribution of the 
' polar lobe’ substance between the two blastomeres 


in the first cleavage.— Cari Barus: Anode and cathode 
differentiated by the m electrode.— 
. C. Gibbs and C. V. Shapiro: A spectroscopic 


criterion for the benzenoid structure in some types of 
triphenylmethane derivatives. The absorption spectra 
of compounds of benzenoid or lactoid structure in 
neutral alooholio solution include & pair of bands 
with gis ion of about 100 mm.-! in the 
region 8 700 mm.-!; both are relatively weak 
but of the same intensity, and the average molecular 
absorption coefficient is always of the same order 
of magnitude.—Boris Podolsky: The dispersion by 
ydg ko atoms in undulatory mechanics. 
erms of the order of relativistic correction are 
neglected.—Joseph Kaplan : The production of active 
nitrogen. The discharge tube contained air at 5 
mm. ; the discharge was condensed and 
api Gap EA in setis whi tube and. ouo: 
denser. e glow was blue, changing to yellow-green 
with continuous spectrum when the gap was 
excluded. Second and fourth positive bands of 
nitrogen were identifled.—]. R. Oppenheimer: On the 
cae theory of the Ramsauer effect.—Norbert 
iener and D. J. Struik : The fifth dimension in rela- 
tivistio quantum The fifth dunensgion is 
introduced to account for the phenomena of inoo- 
herenoy and the atomicity of electricity.— Richard C. 
Tolman: On the extension of thermodynamics to 
general relativity. Two principles expreased in equa- 
tions true for seta of coordinated which are the 
analogues of the first and second laws of thermo- 
dynamics, are discussed.—William Rule: On the 
variation of the electromotive foroe in a photoactive 
cel, containing a fluorescent gleotrolyte, with the 
intensity of illumination. Two quartz ‘ boxes’ cone 
taining flucrescein solution, connected by a quartz 
sagem and with central platinum wire electrodes, 
are enclosed in an air-tight case, and one oell is 
illuminated. This method is considered fo eliminate 
diffusion effects. The electromotive force generated 
increases with increase of intensity of illumination 
for & given time, tending to a maximum, and ita 
variation with intensity is roughly paralleled by the 
variation with exposure. The results support he 
view that photochemical take place m the 
fluoresoent electrolyte.—A. W. Simon: A note on 
corona oe N humidity. Parallel copper wires were 
hung to and equidistant from two parallel 
plates. near an open window. Ordinarily, on 
applying a high vo (platee positive), heavy visual 
corona appeared an Donista unti an aro struck. 
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On very wet days no corona was visible, the current 
to the platea was much reduced, and intermittent 
EREDE occurred, possibly due to reduced mobility 
of the negative iona.—H. N. Russell, E. T. Compton, 
and J. C. Boyce: The of neon (v. 
Natur, Mar. 10, P. 857).—Edwin B. Wilson: On 
hierarchical correlation systems. 
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Diary of Societies. 


SATURDAY, Juma 1. 


BRovanL Bocixrr or MOSDICONA and Otology Beotaons) — 

Prof. G. Portmann : rece lied Peon af the Internal Bar.—W. B. 
Bharpe: The [nftusnsal Ear. å 

à MONDAY, Juun 4. e 


Rovar Bocurrr or EpnesuRoOH, at 480 —G. L. Purser: Calamoichihys 


caloWarisue (J. A. Brith). Part 1. The Alimentary end Respiratory 

-—P. R. O. Macfarlane: (Salmo salar) of @he River 

oue Oanada), 191$-]927.—Prof. HR. A. peon: The 

Y Denial Delà W 4.80. — Dr. 

Viocroala dxxrrruTA (at ectrninater), aj —Dr. 
J. A. Flsming- Relativity and Reality (Brondontial ya 


RovAL Ixarrroriow oy GxxaT PE General Mewtin Meeting 
lxxrrrUTM or AOTUARIXE, ab 6.—Ann 
‘Boral GQmoenaPuIOAL Soonery (as Molan Hall) tb —Capt. W. B. 


Hay: Pre-Ghal in Wf. 
RorAL Boorsrr or Aixpioon Evening), at 0.16.—O. L. Woolley: 


Recent Excavations at Ur of the Chaldees. 


TUESDAY, Joxa 5. 
Roya, OoLLrur or PuraiCctAXs or Loxpos, at 5.—Dr. C. Bolton : The 


in Loris, @nth 
Chorion m the uroides and its Phylogenstac Biguificanes. — Frances 





892 NATURE [June 2, 1928 
Fed dia Note on the Male Genito urinary of Ceratodus Materials for Use yee tures, with special reference to 
Sreen.—Dr. O. Orosaland : Wutes on the Ecology of the Reef-bmiders Bowlers for 8n ded by HR. G Q B.t»on.— 
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Social Ethics, or Present-Day Conflicts. 


ys conflict between religion and science, which 
a few years ago seemed nearly extinot, has 
recently revived in another form, this time not 80 
much on the theological as on the ethical side. 
Doubtless there is a kind of ignorant bibliolatry 
stil surviving, which may be said to have a ` 
Theological bearing; but apart from that there is 
& sort of conflict between thé ideals of science and 
the ideals of religion—as oonflict rather mingled 
with the emancipation of youth during the present 
‘century, and of some practical importance. The 
study of anthropology and of folk-lore has been 
pressed into the service; there is a tendency in 
some quarters to regard social conventions and 
other traditions as akin to savage taboos, and to 
expect sensible people to ignore them. Psychology, 
too, has developed a scheme called bebaviourism, 
which seenis to urge a freer rein to natural instincts, 
and has become an element in the emancipation of 
youth. 

The revolution in physics, that has led to the 
examination and rejection of many ancient ideas, 
is by no means confined to that science. Something 
of the same sort has been going on contemporane- 
ously in ordinary life. Old customs are being 
examined to see if they have & rational basis, and 
when they run counter to instinctive desires are 
apt to be discarded and rebelled against on hasty 
and irrational grounds. Youth is complimented 
on ite courage, its willingness to run risks and try 
anything regardleas of consequences. Its courage 
is undeniable, but its wisdom may be questioned. 
Even the physical risks which youth is willing to 
run, in such directions as swimming and flying and 
breaking of records, may involve the dhticing of 
others to destruction. In other ambitious enter- 
prises, the apparently growing idea that a social 
taboo has no rational basis and can be ignored 
with impunigy, is becoming a danger. * 

Even mong serious thinkers there is a differente 
of opinion on these matters. Some hold tgat we 
are entering on an age of reason, which submits 

veryihsng to reconsideration and - must involve 
shige in practice ; while others have taught that 
an age of reason would mean the extinction of the 
human race, that animal instincts are necessary 
for its continuance, and that the struggle for 
existence and fierce competition are essential to 
ita well-being and energetic development. It is 
argued that this competitive struggle has been all 
along essential to evolution, that the survival of, yi 
the fittest can only thus be accomplished, and that 
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rivalry and strife must and ought to continue, 
even though humanity has now reached a superior 


stage. It is urged, on the other hand, that with. 


the attainment of consciousness mankind might 
aim at gradually superseding competition by oo- 
operation and mutual sid, that is to say, by 
instigating a course of conduct, on a large and even 
an international scale, such as has hitherto been 
confined mainly to family life. It has long been 
known that a family prospers not by competition 
and strife among its members, but by individual 
sacrifice and mutual aid; and one ideal is to 


extend this atmosphere of family life to neigh-' 


bours and ultimately to all humanity, whereas 
the opposing ideal is that competition and rivalry 
must continue, lest mankind sinks into a con- 
tented apathy and loses the motive for individual 
exertion. 

The doctrine of evolution has no clear say in 
this matter. There are thoee who hold that the 
same conflict which has brought us to what we 
are must continue unchecked or even mtensified, 
now that we have become conscious of its benefits 
and have the power of directing its course. There 
are others who hold that though this method has 


. been of great service in the past, it should now be 


‘taken in hand and controlled by conscious in- 
telligence ; that in fact it is one of those good 
things which has had its day and should now 
gradually cease to be. 

Thus on the ethical side of effective religion, 
which might be defined as the practical outcome 
of beliefs, there is a conflict between the ideals 
of competitive struggle on one hand, and the 
ideals of the Sermon on the Mount on the other. 
Thesg two ideals have long been in the field against 
each othér, and it would be a great mistake to 
suppose that our present condition is the result of 
one or other alone. Both have, as & matter of 
fact, contributed to the result. Opinions may 

iffer as tô the proportion of suocesseattributable 
to either, But it is surely certain that our hospitals 
and ather numerous philanthropic efforte—the 
servers of the infirm and helpers of the weak— 
have been à oonspiouous and effective elefnent in 
the advance of the social organism. Civilised 
instinota have never beén limited to the graspings 
of benefits and the acoumulation of property. It 
has long been found that bappineas does not lie 
that way. There is a deep-planted instinct to 
help those in distress, to run even irrational risks 


` for the help of our fellows, and to enter on forlorn 


ehopes without counting the cost. Hvolutien surely 
teachts that, many lines of conduct, of which it 
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may be difficult to give a rational account, have 
grown up as the result of experience, and have 
been formulated in a system of convention, and 
what may thoughtleasly be called ‘ taboo,’ aa the 
outcome of experiments which have been made 
by our ancestors,—never perhaps rationally formu- 
lated, and yet handed down from one generation 
to another as an inherited result of experience. 
We find some of these conventions unconsciously 
implanted in animal and even in plant life. Methods 
of propagation deleterious to the race are guarded 
against in the very structure of organisms, so that 
they are inhibited not by reason but by physical 
difficulty. It may be that some of those conventions 
which are now being uprooted and rebelled against 
may have a similar evolutionary significance, and 
be more beneficial than we find it easy to explain. 

Whatever view we take, if our conduct is to 
be regulated by intelligence in accordance with , 
scientific ideals, it is surely necessary that the 
whole of the facta should be considered, and that 
we should not proceed to reason on data which are 
imperfect and incomplete, so as to determine our 
behaviour in the light of half knowledge. When 
youth proceeds to flaunt experience, to overthrow 
conventions, and to demonstrate its courage by 
all manner of experimenta, it is bound to be 

without full knowledge of the facts. 
It cannot but be in a state of considerable 
ignorance; and in ita exuberance it may be 
throwing away many of the safeguards which the 
experience of the race has wisely, though often 
unconsciously, set up. 

It is proverbially rash to draw up an indictment 
against & natign or a olaes, and the tendency of 
the age can scarcely be generalised. There is 
undoubtedly a claim for greater freedom, less 
supervision, leas restrictions ; and this when 
granted may be selfishly abused by individuals, not 
necessarily young, for mere personal gratification. 
The mere desire to have a good time is not a lofty: 

ambition. On the other hand, a reconsideration 
of old customs might result in a genuine effort to- 
wards improved social conditions, which admittedly 
are as yet éar from perfect. In spite of perturbing 
incidenta, the spirit which helped us through the 
War, and through the minor episode of the strike, 
is still alive, and only latent until a calloomes. A 
few feel the call insistent and ever present; many 
& youth is aaking him or her self quo vadis, and is 
endeavouring to exert & wholesome guiding in- 
fluence. Youth should not be either praised or 
rebuked indiscriminately. Inoitemente to adven- 
ture are popular, but they are dangerous and 
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unnecessary. Temptations are strong enough 
without pandering to them. 

Meanwhile, those experimenters who ignore the 
ideals of religion, and claim to be following the 
ideals of science, must be warned that science at 
present speaks with a divided voice. Religion has 
always had some bearing upon conduct—sometimes 
good, sometimes bad; it is of long standing, in 
one form or other as old as the race; and in 
civilised countries it can scarcely be doubted that 
the mfluence of religion on the whole has been 
good. Science, on the other hand, is of recent 
growth, and until lately has not had much influence 
on conduct. If ita ideals are to be followed they 
should clearly be based on complete knowledge, 
otherwise they may mislead. No one will claim 
that our scientific knowledge is complete. It 
would be rather rash to assume that our knowledge 
is anything like sufficiently complete to be a safe 
guide to conduct, or such aa to justify the dis- 
carding of evolutionary experience and replacing 
it by a system based on half knowledge. 

To make this point of view more definite: it is 
undeniable that a certain group of scientific men 
have olaimed that the religious belief in & spiritual 
world is a dream, and the survival of the in- 
dividual apart from his bodily organism an illusion. 
If this is true, then such beliefs cannot but have 
an influence upon conduct; and youth, already 
urged to such conduct by ita instincts, will take 
advantage of those beliefs to justify its own 
tendencies and to rush unthinking to ita fate. 

On the other hand, there is a small though 
perhaps growing group of scientific men who hold 
that human life on this planet is byt & small part 
of existence; that the organism is only a manifesta- 
tion of something which has its roots in another 
order of being; that we are associated with matter 
only for a time; that we have to contend against 
the results of our animal ancestry while on this 
planet; and further, that individual personality 
and character, though grown and developed here, 
survive the change which we call death ; that the 
consequences of our actions are perennial; that 
the spiritual world to which we really belong is a 
reality; and that these things are now becoming 
capable of demonstration. If this belief turns out 
to be true, then that also must have an influence 
on conduct; and even the possibility that it is 
true should not be ignored by those who are 
helping to determine the conduct of themselves 
and future generations. Any scientific system 
which ignores this aspect of things is based on 
one-sided knowledge, and as such is a dangerous 
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guide. Religion has always taken these things 
into account, and it is exoeesively dangerous to 
ignore its sanctions and evolutionary traditions, 
the result of long experience on the part of those 
who must be considered the highest qf the race. 

The present-day conflict is no small matter. 
The two views are in the field against each other, 
and the outcome is in doubt. Knowledge comes 
but wisdom lingers; and during the conflict of 
opinion humanity does not stand still. Emanoi- 
pated youth is claiming ita privileges, and prides 
itself on living dangerously. 

The literature of the present day is full of the 
signs of this conflict. It is exhibited in biological 
and psychological writings, and it is illustrated in 
its practical working by many novels. Perhaps 
the novels are the most important part of the 
literature, for they are widely disseminated and 
read, though doubtless many of the other books 
are read too. The art of the novelist is to make 
& study of contemporary life, to throw it into 
dramatic form, and to work out the actual oon- 
sequences of the beliefs of the time. 

There is one suoh novel, called ' The Age of 
Reason," ! to which I wish to direot the attention 
of soientifio men ; partly because it is very readable, 
but chiefly because the author seems to have a 
genius for absorbing information from many 
different types and for elaborating it in & popularly 
intelligible form, with only the exaggeration which 
is characteristic and inevitable in any dramatio 
representation. The author is Sir Philip Gibbs, 
of whom I have no personal knowledge, who 
made & great reputation as a war correspondent. 
He has been able to weld his study of the types into 
& tale, and without ostensibly acting as advocate 
or drawing any moral, has depicted with*oonsider- 
able akill the interactions of certain types, and the 
possible tragical outcome of the conflict. To enter 
into detail would probably be unsuited to these 
columns. Suffice it to-say that among those types 
are & well-to-do West End parson with broad 
views, and an absurd wife; a biologist of assumed: 
eminence fully satisfied with the materialistio 
outlook? two young women of different characters 
&nd training, eaoh well meaning up to her own 
lighte ; and some young men who are earnest and 
well intentioned, though weak and rather at the 
meroy of their surroundings. There is aleo an- 
other clergyman, of the highest ideals, though 
with insufficient knowledge to be able to exert 
much influence, who nevertheless sacrifices himself 


14 'The Age of Reason”: a Novel. By fur Philtp Gibba. Bp. 288. 
(London: Hutohinson and Co., Ltd , n d.) 7s. 6d. nete 
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heroically in the effort, but ultimately retreats to 
the safety of a religious order. All these and other 
incidental persons pursue their various ideals of 
life in the light of their knowledge and beliefs— 


_ such aa they, are—as so many in actual life are 


now doing. The working out of the theme by a 
man of genius can scarcely fail to be instructive, 
in spite of a few ugly episodes; and however 
much opinions may differ as to details, a serious 


attempt has evidently been made to grasp the 


situation and to depict the conflict now going on. 

No apology is needed, therefore, for bringing the 

book before the notice of the readers of NATURA. 
OLIVER Lopes. 





A Critica] Period in the Development of 
the Plant World. 

Paleoniologia Sinica. Ser. A, vol 2, faso. 1: 
Paleozoic Planis from Central Shansi. By T.G. 
Halle. Pp. 317 +64 plates. (Peking: Geo- 
logical Survey of China, 1927.) 

ROM a comparative study of floras of the past, 

the palsobotanist, especially if he is assisted 

by the enthusiasm of youth, expects to make some 
contribution towards & better understanding of the 
process of plant evolution. The fewer facta we 
possess, the easier it seems to fit them into a pre- 


` arranged scheme ; the larger the mass of material, 


the more difficult it becomes to interpret the con- 
flicting testimony of many witnesses. Palæo- 
botanical research has thrown much light on the 
relative ‘antiquity of certain genera and families ; 
but it may also be said that the longer one studies 
the records of the rocks the problem of evolution 
aesuges a more baffling complexity. In order to 
visualise the march of plant-life over the unstable 
surface of the earth, it is necessary to work out, so 
far as possible, the distribution of plante both in 
space and in time. The recent publication of a 
volume bf Prof. Halle of Stockholm an a collection 
Of fossil plante from northern China affords an excep- 
tionally good illustration of the bearing of falmo- 
botanical research on problems of general biological 
intereat. The memoir on the Palmozo plants 
from Central Shansi, published as & volume of the 
“ Palsontologia Sinica,” is appropriately dedicated 
to the memory‘ of Alfred Gabriel Nathorst, whose 
poet at Stookholm—-the Mecca of palmobotaniste 
and one of the very few places where the science has 
been deemed worthy of the status of a eeparate 
department—is now very ably filled by the author. 
Prof. Halle went to China in the autunan of 1916 
to study, gs paleontologists should, the plant- 
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bearing strata in the field : after collecting material 
from many localities he was compelled; by a serious 
illness under very trying conditions, to abandon 
further work. An even. more disastrous mis- 
fortune overtook him : the ship which was carrying 
the fossils to Sweden went down with all hands in a 
typhoon in September 1919. New collections of 
Palmozoio and Mesozoic plants made by Dr. Norin 
and by members of the Geological Survey of China 
were afterwards forwarded to Stockholm. The 
recently issued volume is devoted to the collections 
made by Dr. Norin in Central Shansi. The labour 
involved in their investigation must have been 
prodigious ; there were 184 packing-cases, and, 
moreover, many of the planta were strange types. 
It is hoped to publish in a later volume an account 
of the material obtained by Mr. C. C. Wang in 
north-western Shansi. Prof. Halle has earned the 
gratitude of all studente of extinot plante; and he 


“may reet assured that all his fellow-workers rejoice 


that he has been entrusted with the exploration 
of one of the most promising flelds of palssobotanical 
researoh—an undertaking demanding not only a 
wide knowledge of ancient floras, but also the 
ability to correlate taxonomic data with problema 
of primary importance to geologists and botanists. 

. The later Palæozoic vegetation of North America 
and’ Europe differed in many respecta from the 
contemporary floras in the southern hemisphere and 
in India. In the latter part of the Carboniferous 
period and in the early stages of the Permian 
period, there were two fairly well-defined botanical 
provinces: a northern province reaching into the 
AÁrotio regions and extending as far south as the 
shores of the, Tethys sea; a southern province 
represented by Gondwanaland. It has long been 
known that some members of the southern flora 
had wandered into the northern territory before’ 
the Triassio period was well advanced. The dis- 
covery of Glossopteris in Upper Permian: beds in 
northern Russis in 1901, and later discoveries of 
Gondwanaland planta i in Siberia, raised the question 
of possible routes of migration across the world- 
encircling Tethys sea. The inter-relation of the 
two provimoes in the Permo-Carboniferous period is 
still vaguely defined, and the comparative lack of 
information on the late Palmozoio floras.of coin 
has been a serious gap in our knowledge. 

° The plant-bearing strata with which the memoir 
under consideration is concerned are classified 
by Dr. Norin as follows: At the base is the 
Yuehmenkou series consisting of sedimentary beds 
and seams of coal. The lower members of the 
series were gasigned on the evidence of thé fauna to 
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the uppermost part of the Lower Carboniferous 
system, and the upper portion was believed to' be 
Permo-Carboniferous. Prof. Halle, on the evidence 
of the plante, regards the whole as Permo-Car- 
boniferous in age. Then follows the Shihhotee 
series, & succession of delta deposita rich in planta : 
Dr. Norin assigns the series to the Permian period, 
and with this opinion Halle ia in general agreement. 
Resting on the Shihhotae series is the Shihchienfeng 
series, a Bet of beds, without plant remains, but 
with layers of gypsum, deposited under more or 
less arid conditions: 

After the formation of the Yuehmenkou and 
Bhihhotae strata the physical environment changed ; 
a well-drained region was converted into the 
marginal zone of a desert country. This change 
recalls a precisely similar shifting of the soenes in 
the northern hemisphere at the close of the 
Carboniferous period, when the humid forest belt 
across America and Europe was transformed into a 
semi-arid land inhabited by some of the hardier 
planta which remained as meagre representatives 
of the luxuriant vegetation of the Coal age. A 
comparison of the Permo-Carboniferous and early 
Triassic floras of the northern continents reveals a 
marked contrast in the nature and luxuriance of 
the vegetation. The floras which flourished during 
the closing stages of the Palmozoio era may be said 
to represent the last phase of a plant dynasty, which 
had gradually developed in vigour and in variety 
during the Devonian and Carboniferous periods 
and continued as a moribund vegetation into the 
Permian period. 

The desert conditions which prevailed over a 
large continental area at the beginning of the 
Triassic period are reflected in the*meagre vegeta- 
tion whioh, in the later part of the period, waa 
succeeded by a widely distributed and muoh 
richer flora. There are comparatively few clearly 
established connecting links between Triassio and 
Permo-Carboniferous floras: some types persisted, 
but the Triassic floras differ in many striking respecta 
from those which preceded them; genera which 
may be described as modern suddenly become 
abundant and take the place of the familiar types 
of the Palmozoio era. We know very little about 
the world’s vegetation at the period inaugurated by 
the Heroynian revolution, one of the revolutions 
which set a limit to the spread of the foreste of the 
Coal age. In view of this apparent break in the 
orderly sequence of floras, it is of the greatest 
importance to seize opportunities of following the 
course of development of the plant world in an 
area such as that of northern China, where thete is 
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a conformable succession of foesiliferous strata at 
the upper limit of the Palmozoio system. 

Another interesting question on which light may 
be expected from a fuller knowledge of the Far 
Eastern floras is the relation of them to oon- 
temporary floras in the northern and southern 
botanical provinces. Prof. Halle found that out 
of the 103 species described by him from northern 
Shansi, 70 are new and known only from China: 
the facies of the vegetation is similar to that of the 
northern Permo-Carboniferous province, and in 
the absence of Glossopteris and other gtnera it 
differs fundamentally from that of the Gond- 
wanaland flora. The conclusions based on palmo- 
botanical evidence may be briefly stated : many of 
the plants from the lower Yuehmenkou series are 
specifically identical with Stephanian (uppermost 
Carboniferous) forms from Europe, and may be 
regarded as Permo-Carboniferous in age. The 
upper portion of the series, which corresponds in 
age with the period of maximum ooal production 
in northern China, is relatively poor in plante ; the 
few species Bo far discovered range from West- 
phalian to Lower Permian. It would seem, there- 
fore, that there is no palwobotanical reason for 
drawing & distinotion in age between the lower and 
upper part of the Yuehmenkou series. Of the 58 
species described from the lower Shihhotee series, 
only 16 occur in other countries, and these are 
Stephanian or Lower Permian types. Some sug- 
gest a Carboniferous age, while others agree more 
closely with Permian species. The boundary 
between late Carboniferous and early Permian 
forms is nowhere sharply marked. 

Among the new species recorded from the 
Shihhotee series is Gigantopierts Whitei, one of 
several representatives of this remarkable fern, or 
possibly pteridosperm, whioh had previously been 
found in Lower Permian beds in Texas- and in 
eastern Asia. Prof. Halle has added considerably 
to our knowledge of this genus, which,had fronds 
reaching a Breadth of 30 cm.: some of his speges 
&ffogi striking examples of the close correspondence 
between the flora of northern China and that of 
North America. 

In some features the lower Shihhofte flora 
differs from European Stephanian floras: the 
widely distributed European genera Callipteris and 
Waichia are absent, and, on the other hand, the 
Shansi-flora includes certain forms such as a species 
of Oladophlebis, some species of Tantopteris, and a 
oyoad, Dioonites densinervis, which clearly fore- 
shadow Mesozoio types. There is a mixture of the e 
ancient ‘and more modern plant dynasties. | Hallé 
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regards the basal beds of the Shihhotse series aa 
representing the beginning of the Permian period, 
though, as he pointe out, with undoubted Permian 
species are associated examples of genera which 
played a prominent part in Mesozoic floras. Of 
the upper Shihhotse series Halle says: “The most 
obvious evidence for a Permian age is to be found 
in the appearance of several forms of Mesozoic 
aspect, which seem to indicate the approach of the 
close of the Paleozoic era." The point is that the 
Shansi flore, probably a late Permian flora, ex- 
hibits rather a closer contact with the early 
- Mesozoic floras than we fipd in contemporary 
floras in Europe and North America. In spite of 
this, Halle is disposed to think that the whole of 
the Shihhotse series may fall within the Lower 
‘Permian ; he does not believe that even the upper- 
most beds “reach to anywhere near the Permian- 
Trias boundary.” 

The age of the Shihchienfang series is of special 
interest: the strata are conformable to those of the 
underlying Shihhotse series and indicate arid oon- 
ditions. If the upper Shihhotee serios, as Norin 
supposed, is Upper Permian, the overlying Shih- 
chienfang series would be Triassic in age and 
equivalent to the Bunter sandstone of Hurope. 
If, as Halle thinks probable, the upper Shihhotee 
beds are Lower Permian, the Shihchienfang should 
be correlated with gypsum-bearing Upper Permian 
of Europe : this correlation would afford an interest- 
ing parallel with the change from a humid to an 
arid olimate at the close of the Carboniferous period 
in Europe and Amerioa. ` 

Attention is directed without further comment 
to an important and valuable section in which the 
Chinese floras are compared with those of other 

parte'of China and of Korea. Prof. Halle discusses 
at length the geographical range of the Shansi 
flora, which bears an intimate relationship with the 
northern or Aroto-Carboniferous floras of central 
and western Europe and North America. It is 
wafortunate that the rich material from American 
coalfields has not been more thoroughly investi- 
gated * making allowanee for our relatively greater 
knowledge ef European floras, the oonolpsion is 
that in the Shansi flora ther are slightly more 
European than American species. On. the other 
hand, “closely comparable but not identical species 
are found to a greater number m North America,” 
and it cannot be said '' that.the relation to Entope 
is perceptibly oloser than to North America,” 

: Prof. Halle also discusses the relation of the 
Shansi flora to the contemporaneous (oras of 
*Angapaland. The Kusnezk flora of southern 
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Siberia and north-western Mongolia extends as far 
north as lat. 71°-72° N., and it has been traced as 
far east as Vladivostok : ite age is probably late 
Permian. Only one speciea is common to the 
Shansi and Kusnezk floras; the two are “ almost 
entirely different.” This is a surprising fact in 
view of the olose relationship, both geographical 
and geological, between them. ‘‘There seams to 
remain a strong probability that China and the 
Siberian Angaraland belonged to regions markedly 
different in regard to vegetation and possibly 
climate at the cloge of the Paheozoio.” It is sug- 
gested that the land of the Kuanezk flora may have 
been separated from that of the Shansi flora by a 
sea; in other words, there may have been two 
distinct phytogeographical regions in Asia outaide 
the area of the Glossopteris or true Gondwanaland 
flora. 

Whatever the explanation may be, it is clear 
that the facts recorded by Halle point to & greater 
Tange in variety of the northern floras than had 
previously been suspected. The discovery in 
Sumatra a few years ago of several species of planta 
that are widely distributed over the Arcto-Car- 
boniferous province showed that the northern 
vegetation had penetrated far within Gondwanaland 
and had occupied territory which had always been 
considered the monopoly of the Glossopteris flora. 

There is & close similarity between the Sumatran 
and the Shansi floras. It has long been known that 
certain members of the Glossopterts flora had 
reached Angaraland before the end of the Permian 
period, but it is only recently that evidence has 
been obtained of an equally great migration in the 
contrary direction. A controlling factor in the 
dispersal of plahte has always been the nature of the 
geographical environment : as Halle says, “ looking 
at the distribution of the late Palmeozoio floras very 
broadly, it would seem that whereas the Glossopterts 
flora and, to some extent, the Angara flora with 
Gondwana elements are typically floras of the 
undisturbed contifental areas, the Aroto-Car- 
"boniferous floras often have their greatest areas of 
uniform extension along the geosynclines.”’ 

The main purpose of this article is to direct 
attention to some of the many questions of general 
interest disoussed by Prof. Halle. It must, how- 
ever, be added that the greater part of the volume 
ise occupied by admirable descriptions of the 
members of the Shansi flora, and there are many 
important floristic contributions. The author has 
produced. & monumental work: the text is written 
in g clear and pleasant style which compares very 
favourably with that of many authors whose 
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mother-tongue is English; the illustrations are 
exceptionally good. It is a pleasure to be able 
whole-heartedly to congratulate both Prof. Halle 
and the editors of the “ Paleontologia Sinica " on 
the service which they have rendered to palmo- 
botany. ` A. C. SEWARD. 








A Papuan Monograph. 

The Kiwat Papuans of British New Guinea: a 
Nature-Born Instance of Rousseau’s Ideal Com- 
muniiy. By Prof. Gunnar Landtman. Pp. 
xxrix +485 +64 plates. (London: Macmillan 
and Co., 1927.) 308. net. 

T™ important volume constitutes a worthy 

successor to Dr. Landtman’s previous publi- 
cation on the folk-lore of the Kiwai Papuans, prob- 
ably the most complete account in existence of 
the folk-lore of any primitive people. To collect 
the data for two such works is no mean test of 
physical and mental fortitude, as the writer of this 
notice knows from personal experience, having 
spent a few weeks in the Fly Estuary during the 
wet season some twenty years ago, when his visit 
was brought to an end by fever, which a medical 
colleague considered sufficiently serious to warrant 
his removal to Thursday Island in & pearling lugger. 

But he stayed long enough before being overcome 

to realise that the dominant qualities of the place 

were mud and mosquitoes. Dr. Landtman then 

showed decided pluck in enduring two years (1910— 

“ 1912), inoluding two rainy seasons, and he fully 
deserves the repute which these volumes should 
bring him on both sides of the Atlantic. How he 
came to Kiwai is explained by Dr. Haddon, who 
contributes a model ten-page introduotion (O si sic 
omnes) : 

“ Many years ago my friend, Dr. Gunnar Landt- 
man, came to see me at Cambridge, and as soon as 
we had greeted one another he said, ' I will go any- 
where in the world you like to send me.' . . . It 
did not take much consideration on my part to 
make a suggestion. . . . I was fully aware of the 
fragmen nature of many of the resulte we had 
obtained [during the Cambridge IER gu ee 
Expedition to Torres Straits], and it was evident 

that a detailed study of the adjacent regions of 
New Guinea was ni before the affinities of 
the culture of the Torres Straits islanders could be 
satisfactorily discussed. . . . I explained the posi- 
tion to Dr, landunan. and he decided to make tHfat 
area his field of research.” 

The successful weathering of the difficulties of 
the estuary did not, however, mean the end of the 
author’s troubles. On his way back to Helsingfors 
his steamer sank, and irreparable disaster was only 
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averted by a diver's skill in recovering the trunk 
containing the fleld notes, the exact position of 
which in the hold Dr. Landtman was able to indicate. 

The Kiwai are a heavily built, muscular group 
of Western Papuans, whose origin is obscure, and 
whose culture seems in part to be derived from some 
distance to the west, that is, from those tribes 
which in New Guinea are generally called Tugeri. 
In physique they certainly differ from the slighter 
men of Strachan Island and of the lower reaches of 
the Bensbach River, their western neighbours in 
British territory. 

Besides investigating the Kiwai, Dr. Landtman 
examined so far as possible the habits and beliefs 
of the Mawatte on the mainland to the west, and 
of the Maaingle, the bush people hitherto known 
in anthropological literature as Masingara. All 
these people are totemistic ; in Kiwai each person 
has but one totem, the great majority being plants ; 
at Mawatte everyone has one chief totem and many 
subsidiary totems, and here rather more than 
half are animals, as are all the Masingle totems, 
with one possible exception. This way of stating 
the facta is perhaps over simple, especially as 
regards Mawatta—where “each person has... 
in most cases an almost indefinite number of sub- 
sidiary totems "—ífor a classification shows that, 
as at Mabuiag in Torres Straits, where the totems 
are divided into two groups, one all Jand and the 
other all water animals, so here the two great 
groups are associated with land and sea respect- 
ively, even the winds oonoerned being those 
blowing from the land related to the land animals 
and plants, and those from the sea with water 
animals and planta. It may, in faot, be suggested 
that to speak of an almost indefinite number of 
subsidiary totems is an expression in wRite man’s 
language of a basio division of living things into 
two great categories belonging to the land and water 
respectively, to one or other of which every man 
with the exeeption of “ a small anomaldus group " 
must himself belong as part of what a Euro 
wou call “ the scheme of Nature." Such agrange- 
ments, if the term be permitted, whereby the clans 
of & greup share the world among them,are by 
no means uncommon, a8, for example, &mong the 
Euahlayi of New South Wales, also described as 
having many subsidiary totems. 

No clan is considered superior to another; indeed 
the Kiwai are purposeful egaliterians—'' no want 
one man he go ahead, one man he come behind, 
better all man he go together ”—and publio affairs 
are settled by a council of old men, who seem ta 
agree without difficulty. Their religious *ideas 
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reflect this sociological attitude, for they have no 
generally accepted systematised beliefs concerning 
the gods or the other world. No public oult exista, 
and no prayers are made in communal fashion by 
a larger or smaller group of the population; nor is 
there a systematised oult of the dead, although it 
is reoognised that something ‘survives when the 
body rota. On the other hand, beings that are 
neither ghosts, nor in the ordinary sense of the 
word animals, abound, and almost everyone prac- 
tises potty magic; the oldest men of each group, 
being considered to have most knowledge, are 
those who conduct the greater ceremonies and more 
systematised rites. In spite of this lack of religious 
ideas the Kiwai have a series of great pantomimio 
ceremonies ; the horiomu, connected with the dead, 
during part of which such wonderfully deoarated 
turtle -shel masks as those brought back by 
Dr. Haddon in 1889, and now in the British 
Museum, are worn; the mimia, in part a fire 
ceremony, whereby illness is kept away and the 
youths hardened ; the ga'era, the occasion for the 
collection of a vast quantity of food from the gar- 
dens, with very much the same rivalry that occurs 
in the preparation of the tabu feast of the Melane- 
sian-speaking peoples of the Central Division of the 
Territory ; the nigori, which has for its purpose 
the killmg of many turtle; and, most important of 
all, the mogury or life-giving ceremony. 

This last is the most secret and fear-inspiring 
rite of the Kiwai people. Dr. Landtman had 
great diffloulby in obtaining definite knowledge, 
and it was only by allowing his informants to come 
secretly, late at night, and whisper their informa- 
tion, that he was able gradually to piece together 
ita outstanding features. The ceremony takes place 
inside the men’s long house, and persists with 
intervals for sometimes so long as two months. 
It is difficult to follow the whole series of idéas 
attached to the moguru, but clearly one of ite two 
éhief functfons is to provide the ‘ medigine ’ which 
hdi the power to restore the languishing sago palms 
.tofullarigour. To produce this the Kiwai orf this 
occasion (and on this'oooasion only) surrender 
themselyes dnd their wives to promiscuous inter- 
eourse—only the closest blood relations avoiding 
each other—the chief ingredient in the ‘ medicine’ 
being the sexual secretions, which, mixed with red 
paint, is smeared by every man on the trunk 
of & sago palm in his garden, the tree being re- 
quested to grow big and produce much food. 
Bananas and ooconuta might also be anointed, as 

* well aa the people themselves, a small quantity 
take with food being regarded as prophylactio 
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against most physical ills. Connected with this 
part of the ceremony is the sexual instruction of 
the adolescents of both sexes. 

The second principal event of the mogurw is the 
goro, the oeremony of the captured wild boar, and 
this is more difficult to summarise. A wild boar is 
hunted, brought to bay, and instead of being 
killed is stunned and muzzled, ita legs being tied 
together. ‘It is painted, and ornamented ‘with 
plumes of the cassowary and birds of Paradise, 
and laid on a litter with the legs bent beneath 
the body, with a bundle of “arrows placed on 
each side. Covered with leaves so that no one 
shall see it, the litter is carried mto the darimo 
(man-house) and deposited on a platform erected 
in front of the great central post, the head of the 
boar facing the eastern gable entrance. Beside the 
boar are placed bundles of arrows, clubs, beheading 
knives, and head-oarriers. At this stage the boar 
is killed and its blood sprinkled on the human 
figures carved on the post and on the weapons 
surrounding it. One of the ‘big fighting men’ 
lies prostrate on top of the pig, his head pointing 
in the game direction; the ‘new men,’ that is, 
the initiates, now crawl on to the platform, passing 


‘astride over the prostrate man and the pig, each of 


them accompanied by his guardian, generally his 
maternal unole, who when the boy’s head is above 
that of the boar, puta ‘medicine’ into his mouth. 
In this part of the ceremony there seems to be room 
for considerable variation, but there is no doubt 
that the great object of the episode is preparation 
for war—it makes the men hot for blood so that 
they think about nothing but fightmg—yet the 
pig also yields ' medicine ’ for the garden and for 
other purposes; ita feet, after being dried and 
reddened, are buried in the sago plantation; the 
bones, stuck into the walls of the men’s house, give 
protection from sickness, and so on. Naturally, 
women are rigorously excluded from this ceremony ; 
but there is a notable exoeption--one very old 
aroman is attached to every man-house, and with 
the old man who is the ‘father ’ assiste in all the 
ritee. 

It has only been possible to mention, and that 
briefly, some of the most striking facts recorded 
in this volume, but since this is the first adequate 
monograph on a Papuan people to be published, 
the reviewer may conclude by indicating a theoret- 
ical deduction of considerable interest, though 
only further investigation can show how far it is 
valid. The work of Prof. Malinowski on the 
Trobriand Islanders shows that to these Papuo- 
Melanesians the most essential part of a magical 
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process is the spell As indicated by Dr. Landtman, 
magic plays a most important part in the life of 
the Kiwai, but there is nothing in his record to 
suggest that the spell is specially important ; the 
power of the magio seems to depend preponder- 
antly on the actual ingrediente of the ‘ medicine,’ 
which are often chosen on frank similia similibus 
principles. The question then arises whether this 
difference is merely, as it were, accidental between 
two peoples inhabiting areas tolerably far apart, 
or whether it may be taken as the expression of a 
psychic and ultintately ethnic difference between 
true (Western) Papuans and (Papuo-) Melanesians. 





Our Bookshelf. 


(1) Stellarasironomte. “Von H., Kobold. (Sonder- 
mte aus der Enoyklopädie der mathema- 
haften. 


tischen Wissenso . Xi + 239-372. 
ipzig und Berlin: B. G. Teubner, 1926.) 
5-80 gold marks. 


(2) An Outline of Stellar Astronomy. By Peter 
i ndon : The Draughte- 


Doig. . Vii +183. | 
man Publishing Co., Ltd., 1927.) 7s. 6d. net. 


Tuas two books with somewhat similar titles are 
to a marked degree supplementary one to the other. 
Prof. Kobold’s volume is an extract, 134 
in | from the “ Enoyolop&die der mathe- 
matischen Wissenschaften.” It was written in 
1924 and has a few references introduced up to 
1920. It is yery complete in its historical work, 
giving, for example, an excellent account of all the 
ae star catalogues and the early work on 
motions and on the structure of the universe. 
It also gives good accounta of the more recent 
investigations up to 1024, but to & large extent it is 
affected by the common fault or quality of encyclo- 
pedias, it gives both sides of æ discussion and 
rarely offers a decisive, view on controversial points. 

Mr. Doig’s book is, on the other hand, an attempt 
to give an account of the present outlook on the 
constitution, dimensions, motions, and distribution 
in of the stars and nebulm. Even in the 
short bibliography appended to each of his chapters 
he rarely goes go much as ten . His book 
is müch more popular in style and he is rightly more 
dogmatic in his statements about the nature 
of the stars and the structure of the universe. Both 
books will serve as useful sources of reference to the 
present-day student of astronomy—Kobold for thé 
past and Doig for the pen . 

Reading the two volumes ther, che is struck 
at the rapid change of outlook in recent years in 
stellar astronomy—& from astrophysics proper, 
which is changing 80 ly from year to year with 
the development of theoretical py 
atomio physios. Kobold's book, with ite merely 
occasional references to the contribution of astro- 
physics to the problems of the structure of the 
universe, reflecta a period of isolation between the 
two halves of astronomy, an isolation which hag now 
vanished. With Doig the interest lies on the other 
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side—the physical rather than the statistical— 


though he, too, has considerable interest in the’ 


statistical application of many physical observa- 
tions. His own work along these lines, much of it 
published in the Journal of the British Astronomical 
Association, reappears quite properly in this book, 
get in the framework of the recent werk of Edding- 
ton, Jeans, Russell, Seares, Shapley, and others, of 
which he gives an interesting account in his book. 


Mans, their History, Characteristics and Uses: a 
andbook for Teachers. By Sir Herbert George 
Fordham. Second edition. Pp. xii+83+8 
plates. (Cambridge: At the Universify Press, 
1927.) 68. net. : 
ALL who are interested in cartography and its 
history will welcome the issue of a second edition 
of Sir saree POMA little book, which forms 
an irable introduction to the subject. 
It with a few es on the elementary 
notions which lie behind the making and using of 
maps, and then we have an interesting or 
two on terminolo How many peo le Shc com: 
monly make use ot atlases know who used the 
term ‘atlas,’ and what a curious, far-fetched term 


it is? And how many remember that the word - 


ousted ita rivals ‘ theatrum ' and ‘ speculum’ ! 
After a concise and clear account of the history 

of map production, the author devotes a section 

of his book to art in carto y. This is a matter 
which deserves more study by cartographers than 
it sometimes receives. The use of colour in modern 
maps, has led, in some imstanoes, to a kind of 
carelessness in design; as if it were possible to 
smash one colour down upon another, and trust 
that all would come right in the final printing. 

It is sometimes forgotten that the use al five or 

six colours imposes upon the cartographer not lees, 

but more, care in the design of the map than when 
dealing with & map in black and white. 

The remarks on the graphio expression of the 
surface forms appear, on the whole, to be sound ; 
it might have been mentioned that the Dutch 
Surveyor who in 1729 first drew contoyrs—m 
connexion with sea-bed esoundings—4was called 
Cruquius, and that Hutton used them in Great 
Britain in 1777, and that they were in use in mili- 
tary sketches in E probably so early as 
1793. The author refers favourably to the Arm 
“ Manual ef Map ing and Field Sketching,” 
edition 1914; but it is doubtful if the studtnt 
coutd now obtain & copy. The latest manual of 
the kind was published i 1921, and is larg8r, more 
difficult, and more ‘professorial’ than its pre- 

r. In conglusion, we can heartily recom- 
mend this little book to all who use maps, 
especially to teachers of gedgraphy. 

Romani Versions. By Sir Donald Macalister. 
(G Lore Society Monographs, No. 5.) oo 
67. (London: Bernard Quaritch, Ltd., 1928. 
D.p, : 

Sra DONALD MAOALIBSTER, like other noted scholars, 

has givgn some of his leisure hours to the making 

of translations from English poetry. But whereds 
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these-have often been made in the lo 
ae of Greece or Rome, the inaipel of 

niversity of Glasgow has chosen a less known 

medium, that Indian dialect which was 

brought to British ahores some five or six centuries 

ago by wandering Gypsy tribes. 

aa versiens are us; often, so far as the 

qs & 


non-G. oan judge, ttam beauty ; certainly 
they to their author's knowl of Romani. 
rem: tly chosen: ‘The T 

eg," "' Ths Penoas and the Gypsies,” “ The 


»' Beott's “The Lochmaben en Harper,” 
Kp A Smuggler’s Song," are suitable in their 
ene pd and do not strain too much the 
limited, but genuine, Gypsy vocabulary. It is 
perhaps different with lished artifice of 
2 quatrains from FitzGerald’s Omar, to which 
are added 22 translated with equal skill by Dr. 
J. Sampson. 

Translation is not 8o difficult, alae Me it might 
at first sight seem. For while Romani has preserved 
something of the vocabulary and grammatical 
forms of ita Indian original, ita syntax is largely 
modelled on the langu of ita hosts. Also, as 
Dr. Sampson remarks i $n ile asia ue even the 

' real Gypsy songs collected in Greece by Paspati are 
imitations, b Uu in metre and material, of popular 
Greek poetry. 


Beyond the page or two of this introduction, the 


collection cannot, of course, claim to be of any, 


scientific interest to the linguist or the student of 
folk-lore. But that was not the author’s purpose. 
He made these versions to amuse hi ; and 
without doubt they will bring as much pleasure and 
amusement to that band Romani Rais whose 
delight in all things Gypey is P as intelligible 
as it is real. 


* AIL aak, the heaven above 


And the road below me.” 
“ Mangi muk o tem ál 
TU o drom te java” 
R. L. T. 
nic 1 id Advanced Students. By 
Prof. Julius B. Co Fifth edition. Part 1: 
Reactions. vii +427. Part 2: Structure. 


. vii +487. : Synthests. Pp. vii+440. 
mdon: Edward Arnold and Co., 1028.) 185. 
net each vol. 


Tae fifth efition of this familiar work,contains a 
deal of new matter, but as the result of & 
judicious condensation of some of the leas important 
seotion#® the complete work contains only 58 
more than the fourth edition, which was published 
in 1923.. No alterations have ade “n the 
titles of the chapters. In Part 1, & revision of 
Chapters ii. and iiL, *on the nature of o io 
reactions and their d ios, has afford 
opportunity of dealing with recent studies based 
on the electronic theory of chemical combination. 
In Part 2, a brief reference to the parachor theory 
has been incorporated in Chapter i., while Okapter 
v. hag been am by the insertion of & short 
eaccount of recent work on tically active eriva- 
téves of sulphur, boron, bersihan , zino, and ‘copper, 
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and on the stereoch of metalammines. In 
Part 8, the account of the carbohydrates has been 
remodelled in accordance with new experimental 
data; we are glad to note, in passing, that the 
author has abandoned the term “monosaccharose” 
in favour of “‘ monosaccharide.” Part 3 includes, 
in addition, short accounts of recent advances 
in the chemistry of anthocyanins, terpenes, and 
Me fet oral syntheses of glutathione, spermine, 

thyroxine are other new features of this 
volume. 

Altogether, the value of Prof. Cohen’s book has 
been appreciably enhanced by the revision. It is 
well prmted, the new sections having been reset in 
& particularly clear type. We suggest that the 
spacing of the formule in the synthesis of thyroxine 

. 178), and the unprefaced representation of 
uiti os at the stage of bod acceptor 
(pp. 160 and 170), prove somewhat odafasiig 
to the student at the qu As reading. 


The Date of Easter and other Christian Festivals. 
By the Rev. David Ross Fotheringham. : 
xv +66. (London: a for Promoting 
Christian Knowledge ; New York and Toronto: ` 
The Macmillan Co., 1928.) Cloth, 25. 6d. net; 
paper, le. 6d. net. . 


‘Ts book is largely taken up with a study of the 
evidence for the dates of the Nativity and Cruci- 
fixion. Much of this evidence is familiar to all, but 
some new points | are introduced, including recent 
work on the moon’s motion and the ancient calendar 
by the author’s brother,-Dr. J. K. Fotheringham, 
and by Mr. C. Schoch. The suggestion is made 
that the star of Bethlehem may be the planet Mars, 
rising heliacally. The author decides on December 
43.0. for the Nativity, and April 7, a.D. 30, for the 
Crucifixion. He then on to recommend the 
rule for de aster, that it should be 
diu aei or the first Sunday after tbis. 
rule is su in the preface, 
e is written by Lord Desborough. 
A.C. D. C., 


The Annual Register: a Review of Public Events at 
Home and Abroad for the Year 1927. Edited by 
Dr. M. Epstein. . xiv +318 +168. (London: 
Longmans, Green and Co., Ltd., 1928.) 30s. net. 


Tas valuable record of the year, with ite impartial 
aprvey of the world’B history, is again planned on 
the lines which have long been familiar. Half of 
Part I., which is a narrative under the h of 
various Stejes, is devoted to the history of Great 
Britain and half to other countries, including all 
in which events of importance occurred. Part I., 
in addition to a chronological list of eventa and an 
obituary with short biographies, has the usual 
survey of literature, science, art, finance, and law. 
Science receives fourteen pages, of which more than 
half is devoted to biology In ite various aspects, 

and the remainder to the physical sciences. The 
public documents printed m full are the treaties 
with Iraq and the Hejaz, and the Italian Labour 
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the writers of, rejecied manusoripis intended for this 
or any other part of NATURA. NO ie sen 
of anonymous communications. ] 


The Natore of Clay, and its Significance in the 
Weathering Cycle. 


Tae characteristic constituent of the natural 
substance, clay, has been the subject of numerous 


investigations both by chemists and by ologista, 
ie fey eee ud eee and the 
residual product of the hydrolytic decomposition of 


mineral silicates. Whilst- attempts have made 
to study this complex by meth of acid extraction, 
ee eee ee acid 
atudy of fineat fraction obtained in mechanical 
analysiae—the so-called colloidal olay. Although 
this fraction, as isolated by some workers, ma 
contain amall proportions of unweathered ateriat, 
we shall probably not err greatly in equating it with 
the wea j complex, i ly if a oritical 
settling velocity of leas than 10-* om./sec, has been 
used in ita separation by means of sedimentation. 
Considerations of space in the present communica- 
tion Jude & full referenoe to recent work, but I 
woul 
in 


direct particular attention to an i t 
igation by W. O. Robinson and R. 8. Holmes 
(U.8. . Agr. Bull, 1311, 1024). In this work, 
the authors report the composition of the colloidal 
clay from number of North American soils. Perhaps 
their moet important conclusion is that iron oom- 
fan hydrated ferrio oxide, are preeent 
as an essential part of the clay. Much of oon- 
fusion in the study of clay has arisen from regarding 
the olay complex as eesentially an aluminium silicate 
or alumino-tlicic acid, with hydrated ferric oxide 
present as an adventitious constituent. Robinson 
and Holmes examine the possibility that the clay 
complex is & mixture of an aluminium ailioate of the 
kaolinite (Al,O, . 2810, . PELO) and a ferrio 
silicate of nontronite type [F 3- 2810, . 2H40). 
Actually, only a minority o their olays fit this 
hypothesis. one hand there are olaya with exoeem 
of silica, and, on the other hand, oldys with excess of 
ioxidee—the latter clays being generally of a 
aish or brownish colour. 

The hypothesis examined b7 Robinson and Holmes 
could, however, only be ified by the examination 
of clays obtained from material which had origmated 

i y from ine rocks and had, further, not 
been subjected to those leaching processes which 
cause a differentiation of silica—sesquioxide 
complex. These changes , in humid temperate 
climates, in the impoverishment of the surface in 
sesquioxides and the enrichment of a subsurface 
layer in these constituents. In extreme cases, in the 
so-called podaols, acid leaching gives rise jo a bleached 
A horizon and a reddish brown, sometimes indurated, 
B horizon, which is relatively rich in seequioxides. 
It is somewhat difficult to obtain material in which 
the silicos-sesquioxide complex has not undergone 
some alteration, but I obtained, through the coustesy 
of Dr. Edward Greenly, three samples of clay from 
Anglesey which had originated from Mona Complex 
schista at a depth far below that at which the 
ordinary leaching processes operate. The clay fraction 
from a white clay gave a molecular ratio of silica to 

ioxides of 2°16; for a yellow clay the ratip was 
3-08; and for & red clay 1-00. These figures are in 
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fair t with the 2:0 ratio demanded by the 
kaolinite-nontronite hypothesis. 

I have also-examined a number of North Wales 
soils, derived from crystalline or consolidated rocks, 
in which it can be assumed that the clay is of primary 
origin. The average sili ioxide ratio for the 
olay fraction of 17 such soils was 1-90, the individual 
ratios ranging from 1°51 to 2:22. ing in mind 
the tend , under the conditions of North Wales, 
for seequioxides to be leached down to lower levels, 
and also ing that superficial erosion attacks 
the more siliceous A horizon, the fact that the ratio 
is lee than 2:0 is in harmony with the hypothesis 


TONE tho primacy Wace oe pote a mixture of 
silicates of the kaolinite nontronite, type. 

The figures of Robinson and Holmes and*of other 
workers were then i in the light of what 
information was available as to their mode of origin, 
and it was evident that soils derived from e 
rooks in humid temperate olimates tend to give a 
weathering complex with a sili ioxide ratio 
rather leas than 2-0. It may be that samples 
of such goils, collected without reference to oon- 
siderations of profile, would probably be enriched in 

ioxides at the nse of eroded superficial 
horizons, I hope to slaborata this point in ite aig- 
nificance for the regional study of soils in a further 
communication. 

An investigation was also made of the olay frac- 
tions from a number of soils in which the parent 
material was alluvium or unconsolidated sedimenta. 
In these oases, the sili uioxide ratio was 
always greater'than 2:0, the a being actually 
2-67 for 15 samples, with the individual ratios varying 
from 2-12 to 8:87. The published figures of other 
workers for the olay fractions from alluvial and 
unconsolidated deposits agree with these results. 
The more siliceous character of the clay fractions of 
such soils is not difficult to lain. One of the 
principal features of the hydrolytic decomposition 
of minerals is desilicifioation, and this is reflected in 
the appreciable content of silicic acid in river waters. 
Bea water, on the other hand, contains only traces 
of silicio acid. F. W. Clarke, in “Data of Geo- 
chemistry " (U.S. Geol. Survey Bull., 770), places 
silica among the most important oceanio chemical 
sediments. The silioa-sesquioxide ratio in the 
estimated contribution of rivers is of the order of 8:0. 
It is reasonable to suggest that the silicio acid present 
in river water eee ee together with 
estuarine and other li geposita, the day complex 
of which is thereby enriched in silica relative to 
seequioxides. Where these deposita again became 

to atmospheric influences without inter- 
vening heat metamorphiam, we obtain soils the clay 
fractions of which have a silica-seequiqride greater ` 
than 2:0. * 

Summarising these results, I venture to put forffard 
thes view that tbe primary residual product of the 
ohemioel weathering of &ilicates is a xniture of 
kaolinite and nontronite, or of hydrated silicates 
having the same silica_sesquioxide rath, ely, 2:0. 
Varistions-from this ratio may occur as & result of 
the differentiation t on soil peos d - 
ment, i in humid temperate climates to 
production of a more siliceous 4 horizon and a leas 
siliceous B horizon, and in humid tropical climates to 
the formation of laterite. Enrichment of the clay 
complex in silica takes place in estuarine and other 
littorgl sediments owing to the concomitant précipita- 
tion df the silicio acid present in river waters. 

The es eae of the composition of the clay 
fraction been recognised by many workers® 
notably by A. F. Joseph and his collaboratore, who 
e 
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have shown that olay properties are most strongly 
develo in the most, e pde clays. Hal and 
R many ago, attempted to, correlate soil 
fertility with dis ooa of the olay fraction. 
It is evident, therefore, that students of goil are 
likely to obtain resulta of the highest importance, 
both for the natural study of the soil for the 
elucidation of* problema of soil fertibty, by giving 
attention to the ition .of the y fraction, 
particularly in ita vertical variation in the soil profile. 
G. W. ROBINSON. 
: University College of North Wales, 
angor, May 21. 





Insects and Potato Virus Diseases. 


Ir has long been a matter for conjecture as to what 
inseot or insects are responsible in Great Britain for 
the dissemination of the ‘virus’ diseases affecting the 
potato plant. Experiments carried out by myself 
over a period of years show beyond doubt that, out 
of the normal insect potato one particular 
insect is a most efficient vehicle for the transmission 
of the serious disease known aa ‘leaf-rolL’ 

. The insect in question is a small aphis, Mysus 
sios Bulz., and it attacks both the plant in the 
eld and the sprouts of the tuber in the store. Under 
certain conditions I have been able to infect with fair 
regularity between ninety and one hundred per cent 
of the ps ae plante with leaf-roll by means 
of this aphi Further, I have proved, under glase- 
house conditions, that healthy potatoes, on the 
apron of which Mysus persica ing the virus 
of leaf-roll has been f will 
badly ‘rolled’ within two months of the date of the 
first infection, as to give little or no crop. In the 
giase-house a number of known healthy potato tubers, 
ei eee Bus D to ae he beue ot er 
ihe eal oP Aone in an advanced stage of leaf-roll by 

e o 

It will thus be understood how it is poemible for 
‘seed’ potatoes, stored in a healthy oondition, to give 
rise to & negligible orop in the ing season. At- 
tempta to induce nine other species of insects which 
normally inhabit the potato plant to tranamit the 
virus of leaf-roll under varying conditions have so 
far proved abortive. Itis, however, unwise to deduce 
from these negative results that such insects are 
unable to transmit leaf-roll under any conditions. 


Suffloe "t, tq Bay that as they have not done so 
under oo ions which gave positive resulta with 
As regards the disease known as 'moeaio, the 


transmitting power of Mysus persica ap to be 
much leas, and the tage of e tel in- 
feotions has been Kal. | However, in ped TEASE 
witb the virus of potato mosaic on another Solanaceous 
host, some curious facts a 19 the behaviour of 
this virug have come to light. By infecting tobaooo 


plants with the virus o from mosaio-affected 
tion 


Arran Victory’ soe by means of leaf mu 
inoculation, & istic, disease, kn. as 


‘ringspot’ is uoed in the tobacoo. The chief 
symptom of this is the formation of clearly defined 
whitish conoentrio rings, each having & central spot 


(Fig. 1). 
"On transferring this virus by needle inoculation 
baak to puse P porns: a mosaic-like disease is 
produced in which the symptoms of the original 
mosaic are intensified and ita infective nature very 
greatly increased. Ita ptoms consist of & very 
Z ae ae ee y marked motüing of the 
eaves, which later may become crinkled at edges, 
&ooompeanied by large numbers of small necrotic 
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developed. 





ta. md NE minil te fhe potato viran 
known as ‘ e, with the exception that 

true orinkle is very much lees infectious, so far as my 
experience goes. png Seeger Rape es ba rain 
by needle inoculation from potato to potato and from 
tobacco to tobacco or from one to the other with the 
utmost regularity, the symptoms developing in the 
former in eight to eleven days according To the tem- 
ecu and after a somewhat longer period in the 


It is now poemble to induce the aphis M. 
persico to disseminate this virus to patatoes w. 





Fie. 1.—' Ringspo&' on tobacco caused by inoculations 
potato mosalo, 


it would not do so before ita passage thro the 
tobacco, and successful transmissions sag been. 
ee ae 14 to 24 days.. 

is transformed or ‘ ri t’ mosaic in potato has 
not, however, adapted iteli to dissemination by the 
aphis proportionately to ita tly increased infeot- 
ivity to the plant, and aphis infection is still a matter 
of uncertainty. Inoculations into healthy tobacco 
plants with the juice of healthy potatoes or with 
viruses other than mosaic, have to the present 
failed to produce ri t, but when mosaic has sia 
& component part of a virus complex ringepot 

Kanma M. Surre. 
School of Agriculture, 
Cambridge. 





The Excitation of,the D Lines by the Green 
. *" Sodium Band. 


Iw & recent paper (Phys. Rev., May 1928) Prof. 
Wood and the present writer have discussed the con- 
ditions unde whioh it is possible to excite the D line 
frucrescence tn sodium vapour by light which is free 
from wave- absorbed. by the acon: A band in 
the green at 5200 A., 50 A. m width, was found to pro- 
duce a maximum D line fluorescence when a forei 

at a few millimetres preesure was mixed with 
Huofeeding vapour. ‘The presence of e f ign gas 
seemed essential for the production of the D lines in 
this way, and the moet obvious. Nu eese seamed 
to be that the excited molecule collided with a foreign 
gas molecule and dissociated into one normal and one 
excited atom. But the dissociation potential as 
oalcuf&ted by Pri eim (Zex. f. Phys., 44, 651; 
1927) and Loomis (Phys. Rev., 31, 323; 1928) from 
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the analysis of the band is much too high 
for this process to occur, ag been pointed out, and 
the alternative explanation was offered that the D 
lines were emitted when an atom was raised to the 
2P levels on oollision with an excited molecule. The 
molecule would then be left with but 0-8 volt energy, 
which would be distributed as part vibrational and 
part kinetic, The presence of a foreign gas would 
prevent rapid diffusion of the ur to the cooler 
parts of the resonance tube, and w the atomic and 
molecular densities to increase, thus increasing the 
ee ee 
is is the process ing, it should be e, 
ibant excites the acomio ices © es ree teen eran: 
band in pure vapour of the proper vapour density. 
Are teeny epee ee ie qum ing an 
electrically resonance tube equipped with a 
thermocouple in order to obtain accurate temperature 
control, and have found that the green band does 
exaite the D linea in pure vapour, but only in a narrow 
temperature range. The atomio linee some- 
what below 400°, rose to a eee aU 410%, 
and disappeared again above °. The existence of 
& maximum intensi at 410° was very marked and 
could be determined within 5° or 10° very easily. 
Now, in the previous experiments no sag ere tem- 
Poe control: was purposely lo ut it was 
‘ound in the present work that introduction of 
gas at a few millimetres pressure caused temperature 
ec ae of 10°-20°, perature rising on the 
in: prion: dra. i og cre ta showed this to 
be dué entirely to fact that the gas reduced the 
diffusion of the vapour to the cooler parta of the tube. 
eee 
keeps heated ion at & lower temperatare 
it would attain if the diffusion were absent, Although 
the D lines were obtained in this way in the presence 
of gas, they were much lees intense and appeared as 
before, only in a narrow temperature range. 
An attempt was made to explain the omenon 
titatively. The intensity of the atomio lines 
ormed in this way will be rtional to.the number 
of collisions of excited mo ee E 
per second, vided every excited atom so fo 
radiates. "Ris honore. vil aot Be jthe-adis; for a 
certain proportion of them is removed by oollisions. 
Actually, the D line intensity will be measured. by the 
number of excited atoms lost by radiation second, 
and it is seen that collisions are operdtive both in in- 
creasing the number formed per second and in decreas- 
ing the number radiating per second, so that a balance 
between these factors may produce a maximum 
intensity at a definite temperature. Calculation 
showed, however, that for the D lmes to be produced: 
in this way, it is necessary to assume that thé excited 
and normal molecules have diameters of the order of 
magnitude of 100 x 10-5, or elaegto assume that the 
lifetime of excited molecules and atoms is 100 to 
1000 times the accepted order of magnitude (10-9). 
In the course of the caloulation it became necessary 
to know approximately the per cent disagclation of 
the molecule at 410°, the temperature atewhich the 
D line fluorescence was & maximum. To obtain this, 
the reaction isochore as modified by Fowler and 
Darwin (PMI. Mag., 45, 1; 1928) to molude vibration- 
ally rotationally quanti systems was used, 
together with the constanta of the sodium baad 
as given by Watson and Fredrickson (Phys. Rev., 80, 
429; 1927). Assuming the vibrational levels to be 
oe a un , which seems very 
le, it turns out t the molecules are only 
per cent dissociated at 410°, and that the oenb 


.ampociation increases with the Vig obo rer fact 
is pointed out for two reasons. is that the per 
No, 3058, Vor. 121] 
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cent association has been generally considered to 
be small at this ture, and this is not the 
oase for molecules having a diasociation potential so 





“high ea 1 volt. The other is that it may be significant 


that the maximum intensity of the D lines, excited 
Dy ee anaon E pa ponr ia a mixture of 
cent atoms and 50 per cent mo 
ET E. L. "ie E - 
(National Research Fellow in Physics.) 
Yale University. 


The Pulmonary Circulation of the Whale. 


Wags are remarkable not only for the time the 
remain under water, but also for the depth &o whi 


they descend. In my letter on the psg which they 
descend (NATURE, Aug. 20, se uis ), I gave reasons 
for ieving that the Greenland whale to - 


the depth of a mile. The ability to reach that depth 
implies on the part of the whale the possession of 
certain attributes, namely : 

1. It must be able to remain long enough under 
water to dive to that depth and make the return 
journey to the surface. 

2. Ita buoyancy must not depend an poop 
substance like air to such an extent that w. it is 
at the end of its dive ita negative buoyancy or tend- 
enoy to sink is so that its muscular powers 
are unable to cope with it, 

8. Ite natural orifloes must be provided with valves 
to prevent the water entering the hollow visoera. 

Its lungs and cheat must be elastio and le 
of contracting as the air in them is com and 
absorbed. f 

5. Its circulation must be so arranged that at times 
tho ventas Dood ona eee aie eee ee 
to 

Tho’ Greenland icin. SUMUS to possess these 
attributes in a marked degree; when attacked it 
descends at the rate of seven or eight miles an hour, 
and after an interval of from’a iae eek 
of an hour reappears at the surface in an 
condition and is easily jong iusti It depends 
mainly on ite blubber for its buoyancy, and only to 
@ small extent on aie, and as the formar is inpampteas- 
ible it has a buoyant effect at all depths. Ite blubber 
reaches & thickness of 22 in.; ite great thickness is 


well shown in a pho h ing in Cook's 
recent volume, '' Pissing the Whalo." 
As in other whales, the blow-holes of the Gredhland 
kie peal Vers by vatves which, Pap un- 
ted ition of the openings, ent entry 
of water without any effort on ibo 3 animal's 
Knox, speaking of the blow-hole valves of a fin-whale, 


Bays: The mechanism is admirable, and would 
sustain any from above although “the animal 
descended to thousands of fathoms.” blow-hee 


valvea of the Greenland whale are described by 
Soordéby. In this whale even the small qpening 
leading to the eer has ite litfle valve. 

The lungs and heart of the adult Gregnland whale 
do not &ppear to haye been examined, but whey are 
doubtless at least as suitable for deep diving as those 
of other whales. Hunter, speaking of a fin-whale, 
says: ‘‘ The | are extremely elastic in their 

06, BO mM BO as to &queeze out any air that 
m&y be thrown into them and become almost at 
onoe & solid mass, having a good deal the appearanog, 
consistence, and feel of an ox’s spleen.” 

As regards 
which the venous blood can reach the aorta, that is 
a patent condition of the ductus arteriosus. Maurie, 

erring fo a fin-whale, says: ‘“ The duotus-arteriosuse 
existed as a thick rounded elastic cord. | Its ciscum- 


è za - 


the existence of a channel through - 
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ference was 7 inches. Its canal was sufficiently 
closed to t the of blood by reason of 
the elasti of its walls, but a probe the size of a 
oe pushed through the entire distance.” 
and ox also found the vessel patent, 

ei aah contacted ii fo Dale 
Ww. es, owing to the peouliar lives they lead, 
the pulmonary circulation musi often be carried on 
. with considerable difficulty unleas there is some 
pba PPE ES Pais marval Derween Hha 
respirations, ungs, as Delage suggests, are probab 
used for hydrostatic purposes and the air G check b 
00 tly often more or leas compressed. When 
ah eese to groat depths, owing to the preasure 
state 





weter, their lungs must be in a very contracted 


j In view of these facta I venture to advance the 
ollowing hypothesis concerning the heart of the 
Greenland and of other deep-diving whales: that in 
the intervals between the irations when the air 
in the | 
. the ani 


die sg state and at the times 
is deep in water and ita oheeb greatly 
the venous blood reaches the aorta 
mainly via the ductus arteriosus instead of via the 
l as at other times; that the ductus is elastic 

Pomii contractile; and that it opens and 
allows the blood to pass as occasion à 


R. W. Gray. 
Astrophysical. Estimates of Ionisation Potentials: 
of Iron, Yttrium, and Lanthanum. 

Tra work of Saha, Fowler, and Milne has shown 
how the intensities of ionised lines in stellar 
are dependent upon temperature, pressure, ionisation, 
and excitation potentials. By studying the changes 
in intensity of & line from stars of one class 


to another, hysical estimates have been made 
of the ionisation tials of certain of the elementa 
by several in: tors. 


In the case of a Cepheid variable, we have a star the 
luminosity of which changes slowly from maximum 
to minimum, then rises ly to maximum again, 
with a regularity which is remarkgble. During the 
same period the radial velocity goes through a cycle 
of changes as though the star were in a state of 
pulsation, expanding and then contracting, with 
consequent cyolio changes in the preasure and 
ture of ita outer portions giving rise to periodic 
variatjons in classification. 

Dr. F. @. L 
in the variations in intensity of certain. ionised lines, 
and in the course of an investigation of more than 
seventy spectrograms of x Aquile taken at the 
Dominion Observatory durmg the last few years, the 
behaviour gf some twenty lines due to ionised atoms 
of i titanium, iron, strontium, yttrium, 
bé&iom, lanthanum has been studied. Microphoto- 
meter graphs of each were made, An 
aro life insensitive to ,the periodic o was 
selected closely adjacent to each of the spark linee 
under consideration and the ratio of the cod 
line to the aro line measured in each oase. Plotti 
these ratios phase (in 4 the period is 
7-176382 days) the redulti 
resemblance 


in ition of maximum and spread of high values 

whieh aust be attributed mainly to differences in 

idnisation potential Taking the following known 
. ionisation potentials : 


At No. Klement, onion Potential. * 
21 Bo 6-7 (Russell and M ) 
2 . Ti 6-5 (Kices and Š 
* 38 Sr 5-67 (A. oet 
- 866. =, Be 5-19 (A. Fowler 
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as the basis, the tonisation potentials of tron, ytirvum, 
and lanthanum are estimated to be as f. 5 





At No. Element, . Batimated LP, ` 
28 Fe 6-6 (5-5) 
41 Y 6-6 


5T La 49 


ace oae f iron, the alternative estimate (5:65, 
volte) is got by oomparison with the graphs for 
strontium and barium, while the estimate 0:6 volts 
is the value relative to scandium and titanium., 
Spectroscopic values have been given as 5-0 and 8:15 
by Sommerfeld, Gieseler, and Grotrian, while astro- 
P pp estimates by Menzel are 7:5 and 18:0. 
yttrium, a spectroscopic determination 
Bas qu Decr TOA Mi ton Bag on nang 
of American Physical Society (April 20), by 
Meggers and Russell, agreeing with the above, 6:6 
volta. This is of intereat because the nstrophyaipal 
estimates are certainly subject to large probable 
error. A 
For lanthanum I am unaware of any previous 
determination, and in confirmation of this and the 
other estimates, further study of the behaviour of 
sensitive lines in the of Oepheid variables will 
be carried out. I am indebted to the Director of the 
Dominion Observatory for permission to utilise data 


taken from spectrograms belonging to that institution. 
i IBART DOUGLAS, 
McGill University, 
- April 25. 





- Active Nitrogen. 


In some recent experimenta it has been possible to 
Pow MG metasteble y uec of nitrogen are roc 
in ve nitrogen. preliminary report these 
experimenta has been made by one af us (J. K.) before 
the A meeting of the American Physical lety. 
The oe of a spec lo transition from the first 
or A eleotronio level of the molecule to the normal level 
has been reported by Mise Sponer, who also 
that this level. may be a metastable one. the 
transition from the normal level of the molecule to 
the A level has not been observed in absorption. The 
lo: life of active nitro cannot, however, be 
explamed on the hypo that active nitrogen is & 
metastable molecule. Ite long Hfe-and ite viour 
in the presence, of catalysts with certainty 
that active nitrogen is atomic and that metastable 
molecules are formed under the influence of the 
recombination of nitrogen atoms to molecules, 

In order to acoount for the excitation of the first 
positive bands of nitrogen in the ith abnormal 
Intensity distribution, we assume t in addition to 
m le molecules, metastable atoms of nitrogen 
are formed during the recombination of atoms to 


Jnolecules. These metasteble atoms excite the meta- 


stable molecules to the upper level of the first positive 
bands by oollisions of seoond kind. The lowest 
three terms of atomio -ni are predicted by the 
Hund theory to be 4S, 3D, and 1P, w. the 48 term 
is a normat one and the *D and *P terms are meta- 
stable. The difference *D —*S is found from Hop- 
fleld’s date on the ionisation limita of N I to be 2:87 
volts, The differerice *P -49 has been lated 


m the of O II and found to be 8:56 volte. 
isions between nitrogen atoms in the *P state and 
metesteble ni molecules yield, as the most 


molecules in the 11th vibra- 
ional state of the B electronic level. ae 
of the strongest afterglow bands. e 
use here of the prinoiple of resonanoe that has 

go succesaful in collisions of the second kind. 
Other experiments show that more than one active 


bable result, nitro; 
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entity is involved in the excitation of the first positive | Institution of Electrical b and found that it 
bands in the ow. This was done by destroying | had been deleted, probably by the person who said it. 
the visible ow by heating, and then showi A well-known method of ing’ square roots 


that the ‘ dark modification ’ of active ni coul 
still excite the D lines of sodium. The bands, 
rogor og about 6 volts for their excitation, are also 
quen: by heating. This seems to show that the 
metastable molecules are quenched by heating and 
the metastable atoms are undisturbed. Wille showed 
that when a mild electric di was thro 
active nitrogen and the visible glow destroyed, 

i gas was still active and was capable of 
exciting chemical reactions in which the energy was 
about 45,000 cal. This, it is seen, is in agreement 
with the present experimenta. 

The absence of absorption in active nitrogen between 
8000 A. and 6500 A. has been reported by several 
observers, On the hypotheses presented Tore, the 
absorption, if present, should be either in the far 
ultra-violet or in the far red. The far ultra-violet 
corresponds to atomio absorption and the far red to 
the absorption of first positive bands, from the low A 
vibrational states in which most of the metastable 
molecules are likely to be. d 

A detailed account of this work will be presented 


later. Y 
JosmprH KAPLAN. 
(National Research Fellow in Physics.) 
GÜNTHER CARIO. 
z (Fellow of the International 


Education Board.) 
Palmer Physical Laboratory 
Princeton, N.J. ‘ 





Square Roots and the Decimal System. 


In Natura of Mar. 3 is an obituary notice of the 
re E is Lor The last two sentences of 
obi poesibly there is & mis- 
print ras Rely ler iy rah ; 
These sentences referred to are as follows : 
“There was one thing said at this meeting which 
the writer never saw contradicted, and that was that 
without the decimal Bystem it would not be possible 
to extract square roots. It is quite easy, however, to 
turn the root of any number or fraction into 
a dontin fraction and then find jte value to any 
ree Deut Aea Volger Tradita 
am sure Mr. Siemens never advocated the adop- 
tion of the decimal system in arithmetio or anything 
else but weights and measures. Any other applica- 
tion of the decimal system would be quite equal to 
the American Congresaman that tried to get a bill 
through Congress enacting that x should be proclhimed 
by law to be 3-000. 


46 Co Road, 
Halifax N B. 
May 4. 


. 

I mava read Mr. Dodwell's remarks with interest. 
It will be noticed that I did not say that ib was my 
friend Mr. Siemens that made the statement, but 
merely that it was said at the meeting. My reoolleo- 
tion is that he asked & rhetorical question somewhat 
as follows: ‘‘ How were the roota of numbers 
such as 6 to be found if we no decimal system ? ” 
I am oertain that I was only prevented from speaking 
on this question by my desire not to help the oppo- 
nenta of the decimal system. I did not attribute it 
to Siemens in my obituary notice, because I lodked 
up the acoount of the meeting in the Journal of ths 
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without using decimals is that first given in in 
the “ Arithmetic” of James Thomson, the father of 
Lord Kelvin, which was published in 1819. ‘It is 
interesting to remember t by 1880, when Lord 
Kelvin and his brother James edited’ it, it had run 
through seventy-one editions. Using this method, | 
we get ` 


2+ 1 241 
! 2 1/4/60 +2) 241 ° 


The 2 and the 4 repeating. Thus we get as conver- 
genta to 4/6, 


6 22 49 218 485 
^ 9 9' BO’ 89’ 108 ^" "^ 
The last con t. 2-449495 ximately, 
and the true value is 2-449490 approximately. The 
successive convergentes are alternatively leas and 
greater than the true value. In this connexion some- 
thing may be said in favour of vulgar fractions. The 
method is still set in school examination papers. 
A. R. 


New Regularities in the Band Spectrum of Heltum. 


Tum letter (NatunH, May 19) of Moers. Takamine, 
Dieke, and Suga, reporting certain resulta in connexion 
with the analysis of the band of helium, was 
of peculiar interest to me, in view of the fact that I 
was propesng shortly to incorporate many of them 
in Part V. & series of papers dealing with this 
Subject. Mr. A. Harvey, working in collaboration 
with me, has measured and interpreted a number of 
new bands, chiefly in the leas refrangible region, and, 
80 far as can be gathered from the letter in question, 
has arrived at substantially similar oonclusions. 
There to be at least one im t differance 
af interpretation, but discussion of this had better 
await detailed publication. Meanwhile it may avoid 
confusion to remark that ‘in all bability the band 
3X —- 2P (‘ortho-He’) of Takamine, Dieke, and 8 
is that near 45885 already described in Payt è 
(Proo. ae Soo., A, 118, p. 157), whilst onesdesignated 
4Z—-2P by Dr. Jevons and myself in & paper at pre- 
sent awaiting publication is actually the next series 
member to their 38Z —- 2P. It is remarkable, and 
fortunate, that the p dances X and Z have been 
respectively chosen in cases for the new levels. 
The latter was employed in our case because of 
large and unusual Zeeman effect exhibited by 
linegof this band. 

The effective electronic quantum numbers 9f these 
new levels will be of interest to theoretioal workers 
and areas follows, those of several known atomic and 
molecular levels betmg included for comparisén : 


S. P. ° D. x. Z. 
ortho He 1:689 °1-937 2997  — s 
per He 1:850 2-009 2998 | — — 
ortho He, 1.788 1-028 8-013 2-958 '3.035e 
per He, 1-353 1-004 8-015 32-072 2952 


. 
It will be noted that the pHe, Rer are ut 
higher than the corresponding oHe, values, an 
significartt that the atomic parhelium and orthoheliura 
quantum numbers differ consistently from one another 


it iB è 


- very 


` in moving Blocks of limestone upon the Sli 
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in the same sense. We have here, probably for the 
Apt tiroa; quite unambiguous evidence for the existence 
of molecular electronic levels which are additional 
to the ordinary atomic system of levels. Such addi- 
tional levels constitute an important feature of Hund’s 
recent theoretical work on band spectra, Briefly 
expressed, his view is that whereas ın atoms the term 
type is deterfnined by the total orbital ar 
momentum (i) of the outer electrons, in molecules it 
"ip determined by the component ($,) of this parallel 
to the line of nuclei. 'Thus in atoms we have only 
one S sequence (1-0) of a given multiplicity, but in 
molecules more than one may exist, corresponding 
to $20 (150,1, 2...) The characteristics of the 
X level, for example, strongly suggest that it is related 
to the S level in some such way as this. 


Armstrong College, 
Newoastle-upon-Tyne. 








* 


The Sligo Artefacts. 


For some years past, in my researches upon the 
Norfolk coast, I have made a close study of the alleged 
hurling of large flints 
and as, after much observation, I have not sean such 
collimons take place, I am unable to believe in their 
occurrence in the area I have investigated. So far aa 
my knowledge extends, the capability of waves in pick- 
ing up stones is limited to comparatively small ais 
mens, These, when they fall, may strike others lying 
upon the beach, but such impacts, especially as they 
ooour in water—a medium which definitely leasens 
the force of the blow—cannot remove, in ordinary 
circumstances, flakes of large dimensions (see Science 
Progress, No. 87, Jan. 1928). It is known that stones 
of considerable size are sometimes thrown by the action 
of the sea on to promenades, but these stones are 
apparently being rolled towards the shore, and by the 
uprush of the water when it meets a more or less vertical 
sea-wall, are carried on to the promenade. There 
cannot, of course, be any doubt that bulky masses of 
flint are propelled up the beach, sometimes aided by 
the buoying effect of attached seaweed, and I have wit- 
need. such movements while storms were in progress 
upon the east coast. But the travel of the flinte is 

ual, as it ia only. certain waves which are 
of moving them, and the extent of each stage 
of advance is generally small. 
. Tanfnot familiar with the capabilities of the Atlantic 
coast, but, 
for the reasons mentioned above, I would regard it as 
improbable that masses of this rock of the size 
described by Profs. Jones and Boswell in NATURE of 
June 2 could ever have been hurled to their present 
alate vare men 1i Bowen i sedes 
Su co slow ogroce y 
the ses to whandthey uro NOR ound. Ae ee 
tion dugng storms is what is needed for the elucid&tion 
of this question, and until this is carried out erroneous 
views ipg it may be prevalent. 

Since «fr. Burchell’s last letter to NaTruam he has 
again visited Sligo and found $e situ in'ancient de- 
posits, two more artefacte. One of these, made of 
quartzite, is a remarkable specimen, which is, I imagine, 
sure to be enthusiastically received by those who, like 
m , by reason of the evidence already to hand, 

ieve in the greater antiquity of man in Ireland, 
The othér specimens, found previously by Mr. 


* Burchell in su in boulder olay, are, in my apinion, 


clearly of human origin, and of vary + importance, 
. T F Rem Mor. 
« One House, e 
Tpewich. A 
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against each other during storms, |, 


En TE ees 


A Voracious Pike. 


Tua photograph here reproduced (Fig. 1) shows the 
attitude of two pike as they were washed ashore dead 
ın the lake here a few days ago. The smaller fish, 
wei 7$ 1b., had bitten off a good deal more than 
he could chew of the larger—8 lb. I the 
two fishes met head on, so that neither co discern. 
the size of the other. The smaller fish, seeing some- 





Fie L 


thing that seemed edible before him, went for it and - 
paid der peru for its voracity. Several years ago 
the late Mr. och, of Perth, sent me a photo, h 
of two pike that had been ashore in Loch Tay 
in precisely the same as ours. If I remember 


aright, they weighed 8 or 9 Ib. apiece. 
HERBEET MAXWELL. 
Monreith, Whauphill, 
Wigtonshire. B 


Woods and Wireless. 


Iw a letter in NATUZ of April 7, Dr. Rolf makes some 
very interesting comments on the subject of absorption 
of wireless waves by trees, and refers to a paper in which 
I directed attention to this phenomenon. It is quite, 
clear, as Dr. Rolf pointa out, that the capacity effect of 
the tree ought to be taken into account as well as ita 
conductivity effeet. It appears to me, however, to be a 
little doub whether such & simple modification of 
Bommerfeld’s theory as Dr. Rolf proposes, is all that is 
required. The constants of conductivity and S.I.C. 
employed by Sommerfeld are for an isotropio medium, 
whereas used in connexion with treea they refer only 
to the vertical axis, Again, if we increase the oon- 
duotivity of the tree we clearly increase the energy 
absorbed, and therefore the attenuation will be E 
whereas by Dr. Rolf’f method, an increase of the oon- 
ductavity leads to the opposite conclusion. 

Dr. Rolf seeks to explain by the capacity effect of 
trees the curious phenomenon of negative DE 
(which, by the way, was first discovered not by myse 
but by Mera: Ratcliffe and Barnett) but 1 am in- 
olmed to doubt whether this is the cause in the case of 
the curve obtained for Daventry, since this region ia 
one of com) tively few trees, and further, the de- 

of attenuation from its ideal value (assum- 
ing & bare surface) has been found to be The 
explanation, however, should not be abandoned without 
further investigation. 


Radio Research Station, 
a Datohet, Windsor, 
May 16. 


R. H. BARFIELD. 
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Coal-mining Explosives. 


HE dangers due to the presence of inflammable 
gas and dust in the working atmosphere have 
led to the development of a ial class of explo- 
sives for use in coal mines. meral these are 
detonating explosives, to which have been added 
: i ta’ (for example, sodium chloride) or 
into which have been introduced a ‘ cooling agent’ 
(ammonium nitrate), the object of which is to 
reduce either the amount or the temperature of 
the flame the explosive gives on detonation. An 
increased margin of safety in the presence of fire- 
damp has been secured by these means. A rather 
serious drawback has been that the efficiency of 
the explosive has, naturally, been decreased, and 
as a result detonation has been made lees certain ; 
that is, the possibility of misfires has 
been increased. A limit is thus set, 
beyond it is not advisable to proceed. ae 
In the opinion of some observers, this í 
limit has already been passed. 

None of the present coal-mining 
explosives is a true safety explosive, 
and all are capable of igniting mixtures 
of firedamp and air in certain circum- 
stances. On the other hand, many 
ee the use of which would 
tightly be considered dangerous in 

ooal-mining work, may be fired under 
carefully controlled conditions in the 
` presence of an inflammable firedamp— 
air mixture without causing ignition. 
It would ap that it is the conditions 
under which the explosive is fired that 
are of prime importance in ee 
whether an ignition of firedamp or 
dust can (aks pik or not, and the 
comparative immunity of the coal 
mines of Great Britain from ignitions 
due to the use of explosives is stated 
to be quite as much to the credit of 
the shot-firer for the care taken by him 
in carrying out his duties, as to that of the manu- 
facturers of the explosives used.. 

As & basis for the researches on ooal-mining 
rupe which are being carried out at the 

sety in Mines Research Station at Buxton, it is 
therefore considered that the rational lines on 
which to proceed are to concentrate on the effects 
of methods used underground in firing explosives, 
in order to help the shot-firer to use them safely, 
rather than on the effects of the materials of which 
explosives are made in the hope of producing 
an inherently safe explosive. An outline of the 
methods used and of some of the resulta already 
obtained has been given recently by Dr. W. 
Payman.! : 

of the difficulties of these researches is due 
to the fact that it is not i bee Get ee 
test which will give satisfactory information of the 
behaviour of an explosive under all the very varied 


1 “The Problem of the Bafe Use of Ooel-mining 
Payman. Midland te of Minmg Engineers, 
Leeds, April 17, 1028 
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conditions met with in operations. The 
main feature of the present official test, as recent] 
modified by the Erplosive in Mines Rasch 
Committee, consists of firing the explosive from a 
steel cannon, untamped, into an explosive mixture 
of ee and air. This gives a measure of the, 
relative safeties of different explosives under one 
set of conditions, but though many of the explosives 
on the present ‘Permitted List” have been fired 
under the conditions of the official test and 30 to 
40 ounces have been used without causing ignition, 
yet some of these explosives have caused ignition 
of firedamp underground with so small a charge 
as 4 ounces. 

A method of test sometimes used to supplement 





EXPLOSIVE B l 


the official test in Great Britain and othgr cduntries 
is to measure photographically the amount of 
flame given out by an explosive on detonation 
This method, on which great reliance is often 
laced, is of no real value taken alone, as is shown 
hy the photographs reproduced in Fig. 1. Two 
explosives were used for these ei ae end 
thage at (a) show the amount of flame produced 
on feing the explosive as in the official eat. In 
the official test, Explomve A is more dangerous 
than Mrploeive B, although it gives ldss flame. For 
photographs (b) *the experiment was a aioe 
except that the detonator was placed at the back of 
thacharge insteadof at thefront. Though this makes 
no apparent change in the safety of either explosive 
in the official test, it will be seen that it results in 
much more flame being sent out by the explosive. 
It js evident from these photographs that thg 
explosive, or ‘ permitted 


explosive, as it is called, is by no means a flameless, 


explosite. If we are to learn anything about the 
mechanism of ignition of a flredamp-air mixture 
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by an explosive, it will be necessary to find the | jar, the sient a powerful arc lamp to give the 
a to two questions. The first is not why | beam of li te of the method may be 

diens ogives cause the get of a oes mixture, pipes ich shows a photograph 
FA y do not ics wipe orim hot, flames | of a cP normally invite ieee of compressed air 
produced by ‘ dus official tube. 
test always ignite rail fe al mince when they ar ian to abit & photograph of a shook—or 


are fired into them 1 Secondly, when ignition does 
.result—for example when the charge is increased 
"is the flame then the cause, or if not, what is 1 
The attempts to answer these questions are re- 


ta 
garded by 5 Payman as the most important part 





of the research work on explosives which is being 
carried out at Buxton. 

When an explosive is detonated, it is converted 
into gaseous producta at high temperature and 
pressure. " When fired untamped, as mm the official 
teat, there is projected from e mouth of the shot- 
hole the flame of the explosive accom by the 
gaseous products of explosion. ether the 
ahattering effect which makes itself evident in 
practice i b ing down the coal must have & 
similar effect on the air outaide the shot-hole. 
This is the concussion effect apparent to a greater 
or less degree by its effeote on the ear whenever & 
shot is fired. Bios it is known that nearly all 
flames will cause the @mition of an inflammable 
gas mixture, it is convenient to consider the flame 
as the chief potential source of ignition of firedamp 
when a gabe are fired. The effects of the hee 

ghock and preasure waves oan then be 


coggidered separately, not only with yon to the 
possibilities of their causing or ai m, but 
also wigh regard to the likelihood that Psy hay 


lessen. or remove entirely’ the igniting pores of the 
flame. ° 

A mefhod has been rae ab Buxton, based 
on an old German optical device, which enables 
photographs to be obtained af the inviaible detona- 
tion gases and waves sent out by an explosive in 
addition to photographs of the visible flame. This 
method deperids essentially on the refraction of & 
„Deam of light at the edges of the detonation gases 
"and at the surface of the shock wave. The method 
a 228 been used to give both ‘ snapshots ’ and ear 
* lm records, the former the spark prod 
on thevalmost instantaneo arge of & Leyden 
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concussion— wave independently of any flame or 
Eu of detonation, such a wave was produced 
y bursting a small celluloid diso by means of com- 
pressed air, the record reproduced in Fig. 3 being 
obtained. The front of the shock wave, which is 
ap ximately spher- 
is shown a8 & 
ciselo, the wave re- 
gembli gomewhat 
& soap-bubble blown 
from the end of & 
tube. 

The next . photo- 
graph (Fig. 4) shows- 
the wave and the 

us products of 
Seto tonation when a 
No. 6 fulminate de- 
tonator'is fired in an 
iron tube open at 
both ends. Here 
again we see the 
approximately spher- 
. ioa] shook-wave, but 
now it is closely followed by the gases evolved on 
detonation. e shock-wave marks the boundary 
of disturbance, and the air outaide this at the 
instant the photograph was taken is quite un- 
affected. The air Wale: was formerly enclosed 
within the 
space defined 
by the spher- 
ical shook- 
wave has now 
been com- 
into 
the space be- 
tween the 
shock - wave 
front and the 
front of the 
us pro- 
ucts of de- 
tonation. 
* Moving film 
records have 
enabled — the 
oper of th$ shock-wave to be determined, and have 
given the relative position of flame, waves, and 
gases as they travel away from the shot-hole. 

In addition to the purely scientific examination 
of the formation ane spread of explosive gases, 
flames, and waves away from an losive, these 
photographio methods are being Inked up with 
experiments desi to examine the ignition 
process under actual conditions of mining practice. 





^ A full desonption of the method m given in “ The Wave 
Sent MES p Lut T by . Payman and H Robtnson, 
Part 2 and W Shepherd. Safety was Ressercé 


Payman 
Papers, No. 18 and No. 29 
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The Sun’s Outer Atmosphere. 
By Prof. E. A. Muram, F.R.S. 


STRONOMERS arb accustomed to divide the 
outer regions of the sun into four parts: 

(1) the photospheric layers, (2) the reversing layer, 
{3) the chromosphere, (4) the corona. fn this 
address I wish to deal i ly with the chromo- 
sphere, but before domg so I should like to dwell 


a little on certain aspects of this fourfold division. - 


Meteorologists make a similar subdivision of the 
earth’s atmosphere. We have the troposphere, the 
stratosphere, the conducting leyers, the auroral 
layers, and so on. But meteorologists have at least 
one advantage over solar physicista—meteoro- 
logists know where the earth’s atmosphere begins. 
It may, leave off very indefinitely, but it certainly 
begins quite definitely—it begins at the solid and 
ie crust of the earth. It is sharply bounded 

ow. But on the sun,.and indeed on any star, 
no Buch aharp base existe. Whether the sun is 
. wholly gaseous, or whether with Dr. Jeans we 
Bü it to be ultimately in a liquid state in the 
far interior, we are at least certain that owing to 


the high surface temperature and the positive | 


tamperature gradient implied by the outflow af 
heat, the entire outer layers, down to a depth much 
greater than the furthest depth we oan see, are in 
the us state. We therefore have no datum 
line for the base of the solar atmosphere. 

It is true that, as seen in the sky, the sun has & 
sharp edge. But we have to remember that at the 
sun’s distance one second of arc corresponds to 
700 km., and that a line of sight ing one 
seoond of arc inside the sun’s limb traverses 
64,000 km. of the solar sphere. Thus the sharpness 
is to some extent illusory. We oan, however, assert 
duc above the level corresponding to the ' sharp 


opacity 

material, we could caloulate the pressure at which 
the transition from practical cy to 
practical opacity takes place, for & line of sight 
nearly tangent to the sun. Assuming that general 
. Pan arises from the ejection of photo electrons, 
e various unknowns may be estimated. We find 
that the opacity of a column qf given length varies 
as the square of the , and henoe falls off 
rapidly outwards. It appears that practical trans- 
parenoy along a tangential line of sight oecure at 


a preesure of about 10-* atmospheres. When we: 


view the sun’s surface normally, at tHe centre of 
the sun’s diso, we see to & deeper level. Calculation 
shows that all but one per cent. of the light origin- 
ates at depths where the pressure does not exceed 
10-3 atmospheres. This change of preesure, 10-* 
atmospheres to 107? atmospheres, oppeste to take 
lace 1n & range of depth of some 00 km. These 
imita serve to define the ‘ photoepherio layers '— 
the layers within whioh originates the light of the 
continuous spectrum sent to us by the sun. œ 
| 1^)taconrae delivered ab the Royal Institution on Friday, Mar. 0. 
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Superimposed on the sun's continuous spectrum 
is an &beorption line Some of these 
linea show in their fine structure reversals, but we 
may ignore these and state that for the undisturbed 
solar diso we have, broadly speaking, & spectrum 
composed entirely of absorption lines. We are not 
compelled to assume that the la producing 
these lines are entirely exterior to the photospherio 
layers. Theory shows that, provided the tempera- 
ture decreases outwards, an possi lier ciae d 
will be shown if the gas has & general cient of 
a tion and superimposed on this certain gelec- 
tive a tion coefficients associated with partiou- 
lar wave- Thus if the coefficient 
of absorption remained definitely constant at all 
levels up to the sun’s boundary, we should still 


‘have a Fraunhofer spectrum. Actually, if we 


accept the photoelectric origin of the general 
absorption, the general absorption coefficient pe 
unit mass decreases with the preasure, and thus 


as we pass outwards the general absorption co- 
efficiant becomes practically zero whilst the selec- 
tive abeorption ooefficiente are still large. There 
is therefore a region effectively transparent exoe 
in the lines themselves. Nevertheless, within the 
photospheric range of pressures already mentioned, 
selective line absorption will also be occurring. 
The term ‘reversing layer’ is used to denote in 
& general way those layers which contribute to 
the Fraunhofer spectrum, but we now see that 
there is no precise delimitation between the revers; 
ing layer and the ph herio layers. The two 
shade into one another. e photospherio layers 
are also giving rise to line absorption, though this 
absorption will be weak; im other w the 
residual intensities of the lines produoed in this 
region will not be much below the intensity of the 
continuous background. The i reversing 
t in the mea, will give 
rise to stronger lines, t is, linea with smaller 
residual intensities. . Ñ 
As evidence for this we have that the stellar 
E Lee E Reba i ebd 
rder of 10-* atmospheres for the layer in which 
absorption lines of excited atoms origipate, but a 
of*the order of 1077 atm for fhe 
yer in which absorption lines of normal atoms 
origtnate. The former pressure lies ingjle our 
p ea range of prduure, the latter pressure 


es outgide it. ° 
In the upper re layar a new featufe begins 
to present Itself—the selective effect of radiation 
TESSUTO Near & WAVE of selective abaorption. 


ow it must be sup that selective absorption 

is occurring to some extent at all depths through- 

out the sun; in the far interior, thé X-ray levels 

of the atoms will be giving rise to selective absorp- 
tion. *We may, tharafore, pause for a moment to” 

inquire how it is that selective radiation pressure 
y arises on the fringe of the sun. The pressury * 

of radiation at any particular wave-length is 

e 
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proportional to two factors. One is the net outward 
stream of radistion—the difference between the 
inward and outward streams; the other is the 
selective absorption coefficient in that wave-length 
—the degree of obstruction offered. But the 
selective & has itself an influence on the 
net stream. * Where the selective obetruotion is 
high, neither an inward nor an outward beam can 
go very far without being absorbed, and oon- 
aequehtly the average distance (from a given poan) 
from which either an inward or outward beam 





tes is very small. When the state is one. 


of ‘local thermodynamio uilibrium,' & can be 
* shown tò hold provided Fin tho dens is not too low, 
this has the of ward and out- 
lu ee alee d 
strong selective absorption. They originate from- 





> ————À DISTANCE . WARDS 


Fra. 1.—Diagram to Ilustrate the absence of selective ra/iation in loea] thermodynamic 
equilibrium the outward and in ward floxes 
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absorption coefficient, combined with such out- 
ward stream aa existe, gives rise to & big selective 
radiation , even though the big selective 
coefficient itself cut down the outward stream 
to a value below the photospheric value. ro e 


eicere a dd 
edem EDD caa cuts down the 





k radiation froni the atoms traversed, 
each stream. The difference between 
the Weis al he seis QUI ee 
the two streams are cut down to nearly the same 
pmount and balance one another, whilst at the 
surface the outward stream, though cut down, is 


unbalanced. ` 
The consequence of this is that in, the upper 


yer the gases are 


nies but it appears 
roughly that for calcium atoms 
the pressure decreases from 
10-* atmospheres to some ey 
small in a range of 
about 100 km km. This eetimate 
- is not to be —it may 
poe be an under-estimate. 
ut we shall not go far wong 
$ in attributing & thickness o 


MM LW’ Go AP de Galan ARE tant eco et ka yd air ini ice, where b> By the order of some hundreds of 

ü- These originate at the mean positions P Q PF, Q FERA upper reversing 
, Where AP <AP’ becense b,» k,. The following hold : 

^ wg ee this region, in a steady 


eoetficien: 
Net ftux at Ac AM — AM MN PQoc 1/5. 
L Small absorption coefficient Ey". 
Ne fux af Acc AM’ AN" mW N'a P Qa 1/ky. 


Hence (b, x net fix in »-radiation) «(E»' x net flux In »^ eee HEU peere du 


to »-radiation = radiation pressare due to »'-cadiation. 
Thus no selective effect in the interior. - 


BO Blose to one another, both in space and 
In temperature, that they are only slightly unequal. 
They very nearly cut one another out. 
Thus in the product (selective absorption oo- 
efficient) x{net stream) the effect of the large 
' ge e i sala coefficient is netftralised by 
the small net stream, and we get no appreolable 
effect gf selective radiation pressure; the r&dia- 
tion pressure is the sme at a wave-length of 
selective absorption as at & wave-length, W. 
there is*no selective abso: 
Let us now see what hap 
of the star, local , thermod, equi- 
librium holds up to the boundary: ear the outer 
confines of the star the inward stream is small, and 
there is littls to neutralise the outward stream. 
, rhe net stream is almost equal to the outward 
“stream, and a wipe t absorption codfficient 
UU give rise to & big selective radiation 5 
We can look at the matter at a alightlyelifferent. 


Year ths boun 


state, the atoms are maintained 
in equilibrium wider gravity, 
gradient pressure 
and selective adua pressure. 
* As we go outwards  select- 
ive radiation pressure steadily 
increases in importance. The question arises, 
what arpan at the upper boundary of this 
layer ! otually, it cannot have a definite 
eedoerocrng io but we will suppose we are 
e to i the preasure upwards by 
the same 
of the cadi ual 8 ae 
ure only being 
either selective radiation 
ing, remains steadily less : 
& value gre&ter than gra do the former 
for some kinds of sions, e latter ho other kinds 
of atoms. In the former case-no 
happens; the atoms of this particular kind simply 
out moderately rapidly. In the latter case, 
we arrive at a contradiction. When radiation 
pressure exceeds gravity, equilibrium is no lo 
possible unleee ihe gradient of gas pressure 
comes reversed. As it is difficult to see how the 
gasepreasure could ever begin to decrease again 


as govern the equilibrium 
here, selective radiation press- 
Two possibilities arise: 
, though increas- 

feit , or it attains 


angle, At the outside of the star, the big selective ' anoe it began to increase—and it must ultimately 


ae 
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fluxes af the boundary in » and »'-radiation (4, > by). ‘They originate 


at de Pand P and so correspond to temperatures 
. Pen Since P la large, È ia practically ab A, and the emecgent 


flux in _»radtation 
AB. The 
i Large n 
Not flux « AM = AB --BM —- AB +o, 
IL Small absorption coefficient à. 
Net flux c AM' = AB +BW —AB teft. 


closely to the boundary 
hold : 
eootfi ceni 
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thetical net which caged the atoms down. "E 
ua fe that the atoms are, in fact, kept in 
equilibrium by & net of this kind, and that 
then the net is suddenly removed. What will 


ha 1 - 
- khe atomi; being acted on by a radiation preg- 


sure exceeding gravity, will be ejected from the 
layers below. An outer atmosphere will come 
into being. But the ejection of atoms will not 
pe indefinitely. As this new outer atmosphere 

es thicker and thicker its back radiation 
will begin to be appreciable ; it must be cdhstently 
returning to the yers below some fraction of the 
radiation incident on it. The back radiation will 
exert a downward pressure, which will go on 
increasing with i ing thickness of the outer 
atmosphere until finally ite back pressure is equal 
to the exerted by our hypothetical net. 
After that no more atoms will be ejected, and the 
outer atmosphere will be permanent, and will exist 
in a state of equilibrium. 

In the case of the sun we identify this outer 
atmosphere with the chromosphere, observed at 
times of total solar eclipse and spectroscopically 
at other times. About a century ago, Canning 
called a New World into existence to redreas the 
balance of the Old. For millions of years the sun 
has been calling a new atm ere into existence 





longer possible, sinoe we have assumed equilibrium to redress the balance of the old. 
all the time, something must be wrong with our (To be continued.) 
Obituary. 


Ds. CHARLES H. GILBERT. 

Niha pasing ey eed fay 
has one of her most trusted fishery 
authorities and a zoologist of wide tion. 
He had retired from his professorial duties at 
Stanford University, California, some three years 
ago, and was devoting his whole ies to the 
working out of salmon problems"on the Pacific 
coast, and specially in Alaska, where the most pro- 
ductive salmon fisheries of the world now exist, 
when & sharp attack of bronchitis terminated his 


career. 

A native of the State of Illinois, Dr. Gilbert early 
oame under the of that famous ichthyologist, 
David Starr Jo and in à short time was his 
most prominent pupil and then his associate irf 
various expeditions. Ere long, pe were ap - 
ing on the fishes of southern iforni& the 
Pacific Islands over their joint names. ; When the 
Stanford University was created in 1891, Jordan 
became the principal and Gilbert the professor of 
zoology. At the age of sixty-five he retired, after 
oooupying ə chair for thirty-four yeers. His 

b work during this long period, aa ahowil in 
b. Bashford Dean's “ Bibliography of Fishes,” 
was almost exclusively on systematic nith ya ogy: 
He described many new species—in one paper 92, 
and in another 25—in a search of American waters. 
He studied the fishes of Panama when de Ledbepe 
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Was engage his unsuccessful effort to con- 
struct E aia and he also wrote on the fishes af 
the inhospitable Galapagos Islands, and of Hawaii 
and Japan. 

It was in 1880 that Dr. Gilbert first became 
associated with the U.S. Fisheries Commission, and 
from that time forward muoh of his work had 
pee application to fiahery problems on the 

iflo Coast. The interests of the on *began 
to claim him from the ye@r 1912, and it may be 
said without much fear of contradiction that his 
best and most useful work was carried on im the 
elucidation of the t runs of salmon in British 
Columbia and and that in this branch of 
investigatidh he became the leading authorgjy. 
on research in Sootland had already revealed 
not only the importance of marking fish, hut also 
the great value of salmon'scale study, and Gilbert 
was the first in America to & iate the insight 
into the life history of fishes which this branch of 
study can yield. ec 

The runs of galmon,in the famous Fraser River, 
which ainoe the days of the Hudson's Bay Company 
had been regarded as inexhaustible, had begun to 
decline in a rather ing manner, and a great 
fall of rock into the Hell's Gate cafion during the, 

int of the Canadian Northern Railroad had 
block 
which ocurred every fourth year. The extensive 
F 5 e 


^ 


the river and wiped out the ‘big run’ , 


va 





poma a series of admirable papers on the life 
istory of the most valuable ies (Oncor: T 
nerka), the Sockeye, and laid the foundation or the 
scientifico study of the other species found in the 
rivers of the coast. - 3 
Since the salmon interests of the State of Wash- 
° ington and of British Columbia were inextricably 
i in any scheme of regulative treatment, it 
was clear that only by the creation of a joint body 
representing both the United States and Canada 
could satisfactory resulte be attained. Dr. Gilbert 
* was one of those who actively urged the calling of 
& conference for the consideration of this proposal, 
and in the spring of 1925 a representative body 
assembled at Seattle. From this there sprang into 
being the International Pacific Salmon Investiga- 
tion Federation under the bid ie Mr. 
Henry O'Malley, the U.8. Commissioner of Fisheries. 
One of the important lines of investigation decided 
upon was the migrations of salmon to Alaska and 
an estimate of the spawning stocks necessary for 
the maintenance of the fisheries, and this work was 
naturally put into Dr. Gilbert's hands. The bio- 
logical work generally is in charge of Dr. Willis 
Rich, of the U.S. Bureau of Fisheries, a worker who 
has repeatedly collaborated with Dr. Gilbert in 
recent years. ~ 
' The Federation has suffered a great loes in the 
death of one of its most thorough and trustworthy 
investigators. W. L. C. 





Dr. Homaro Nocvani. 


Wa much regret to see the announcement that 
Dr. Noguchi died at Accra on May 21, of yellow 
fever contracted in the course of his investigation 
of the cause and mode of transmission of that 
disease. Our readers will recall that Prof. Adrian 
Stokes died in the same way in September last, 
and some of them may remember the death of 

“that brilliant young man, Walter Myers, when he 
went to Para on the ggme errand so long ago as 
1901. 

During the last ten years Dr. rs veras 
extensively engaged on the parasitology o ow 
fever as oodal in Central and South America, 
working if conjunction with the sanjtary cam- 
pu y which the International Health Board 

ve very nearly succeeded in eradicating, the 
diseage®in those parte. «In Eouador in 1918 he 
found a spipoohste which could be grown in 
pure culture and with which a disease resémbli 
yellow fever could be produced 1n guinba-pigs 
some other animals. e organism had been seen 
in the kidney of a fatal cage*some years before by 
Stimson, but his account was published briefly in 

official report, and no particular importance 
pttached to it. Noguchi produced cumulative 
eevidence that his Leptospira tcteroides waa djstinot 
from other similar i and etiologioally 


. s related to yellow fever, which was very strong if ps 


éntirely conolusive: a convenient y 
him be found in the Lancet (1922, vol. i. p. 
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canning industry became seriously alarmed. Gil-:| 1185). The well-established facte that the disease 
. bert came to the aid of British Columbia and | can be transmitted by an ultramicroscopic agent 


either by injection or thro the mosquito are 
quite in harmony with his thesis, for other 
itochsstes are known to have invisible phases. 
ith his cultures he prepared vaccines and sera, 
but there has, we jove, been no satisfactory 


opportunity for getting æ conclusive teat of their 
ue in prevention and treatment. The American 
commission which for the past two years has been 
investigating the disease aa it occurs in West 
Africa, to which Prof. Stokes was attached, found 
that the indigenous monkeys and other animals 
hok uite immune to the disease, but by the use 
o; 


they could find nothing, possibly because w 
fever in Africa is not the same thing as yellow 
‘fever in the Americas. It was doubtless this dis- 
crepancy which led Dr. Noguchi to Accra last 
November with such unhappy resulte. 

Dr. Noguchi was born in Japan in 1876, and 
educated at Tokyo University and the Institute 
for Infectious Diseases. He went to the United 
States in 1901 as lecturer on pathol in the 
University of P lvania, and worked. 
at the ie Institution. Since 1914 he has been 
one of the most distinguished members of the staff 
of the Rockefeller Institute. Apart from yellow 
fever, he will be remembered for his pioneer work 
on the cultivation of spirochsstes outaide the body 
and their specific differentiation, for his demonstra- 
tion of the Spirochata pallida in the brain which 
gave the final proof that general paralysis was 
syphilitic, and for his work on vaccine virus. The 
successive volumes of the Journal of E imental 
Medicine are good enough evidence of his fertile 


,brain and olever hands. Lately he has been 


working out the cause of oroya fever in Peru, 
which seems to be due to & minute parasite inside 
the red blood corpuscles. 





Wa regret to announoe the following deaths: 
Mr. A. R. Bennett, a well-known telephone engineer 
who was nsible for many inventions connected 
with the bir gusto in ita early days, on May 24, aged 
seventy -ei years. 
Dr. Willi F. M. Goes, past president of the 
joan Society df Mechanical Engineers and 
ormerly profeesor of railway engineering and dean 
of the oo of ineering &t the University of 


Illinois, on . 23, a sixty-eight years. 
Dr. John Morne, F.R.S., formerly assistant director 
in Boot of the Geological Survey, on May 29, 


aged ei . 

Pot O W. Howard, director of the Government 

Bureau for the Improvement of Sericulture in Kwong- 
Province, who had recently been appointed head 

of Department of Biology at Wheaton College, 

Illinois, and was an entomologist of wide experience in 

the United States, South Africa, and China, on Mar. 1, 


aged DE P hat : 
i enakjols h z 
ing poner of o Royal d cographioal Sooo 2 er 


Antarctic e ition of 1902-8, on 
June 2, aged fifty-eight years. 
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News and Views. 


Tus King’s Birthday honours list includes the 
names of the following men of science and others 
associated with scientific work: Order of Merü— 
Sir George Grierson, in recognition of his eminent 
position as an Oriental scholar and of the value to 
the Empire of his work on Indian languages and 
dialeota, Baron—Tbe Right Hon. Bir Alfred Mond, 
Bart., chairman of Imperial Chemical Industries, 
Ltd. Knights—Dr. J. H. Jeans, secretary of the 
Royal Society; and Capt. G. H. Wilkins, the dis- 
tinguished Australian aviator and explorer, who 
recently flew an aeroplane acroas the Arctic Ocean 
from Alaska to Spitsbergen. Companion of Honowr— 
Prof. J. 8. Haldane, Director of the Mining Research 
Laboratory of the University of Birmingham. G.B.X. 
—Sir John Dewranoe, past president of the Insti- 
tution of Mechanical Engineers. 0.B.B.—Dr. C. H. 
Lender, Director of Fuel Research, Department of 
Scientific and Industrial Research; and Mr. H. E. 
Wimperis, Director of Scientific Research, Air Ministry. 
O.B.E.—Prof. A. V. Bernard, professor of hygiene 
and preventive mediaine in the University of Malta, 
and Medical Offloer of Health, Malta; Mr. R. 8. 
Cooke, Inspector - General, Ministry of Augaf, and 
Honorary Director of Antiquities, Iraq; Mr. E. R. 
Sawer, Director of the Department of Agriculture, 
Palestine; Dr. W. 8. Tucker, Director of Acoustica 
at the Air Defence Experimental Establiahment, War 
Office; and Mr. R. MoK. Wood, principal scientific 
officer, Royal Aircraft Establishment, Farnborough. 
M.B.E.—Mr. W. R. Black, assistant principal, Ministry 
of Agriculture and Fisheries ; Dr. J. F. Corson, aasist- 
ant bacteriologist, Medical and Sanitary Department, 
Tanganyike Territory’; and Mr. G. Maclean, Sleeping 
Sickness Officer, Medical and Sanitary Department, 
Tanganyika Territory. 

Tum Institution of Civil Engineers has had the good 
fortune to be served by a suocceasion of secretaries of 
outstanding ability, the name of ane of whom, James 
Forrest, is commemorated by thé James Forrest 
Lecture, while the name of his predecessor was given. 
to the Manby Premium. Charles Manby (1804-1884) 
was the son of Aaron Manby, and helped his father 
construct the first iron steamer to go to sea, and also 
worked under him at the Paris Gas Works and the 
Charenton Ironworks. Establishing himself in Lon- 
don as & civil engineer, in 1889 he became 
to the Institution, in the duties of which James 
Forrest (1825-1917) assisted him. On retirement in 
1856, Manby was presented with a sum of money 
“as a token of personal esteem and in recognition of, 
the valuable services " he had rendered to the mem- 
bers individually and collectively. During the early 
"fifties, Forrest had been assistant secretary to the 
Society of Arta, but on Manby’s retirement heere- 
turned to the Institution of Civil Engineers and 
-cantinued to hold that important post until 1896. 
During his tenure of office the names on the roll had 
risen from between 800 and 900 to 6900, inclusive 
of the student claes, while the annual income had 
grown from £3000 to more than £20,000. Various 
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marks of respect were shown Forrest. His portrait 
was presented to the Institution in 1890, an endow- 
ment fund for the James Forrest Lecture was raised 
in 1891, while Forrest himself, after retirement, 
established in 1897 the James Forrest medal, to be 
awarded annually to the writer of the best student's 
paper. On retirement, Forrest was succeeded by* 
Dr. Tudsbery, who in turn has been succeeded by 
Dr. Jeffcott. 


Ox the eve of his elevation to the peerage, Bir 
Alfred Mond was able to announce to the firsteordinary , 
general meeting of the shareholders of Imperial 
Chemical Industries, Ltd., that the profits for the 
year had exceeded the estimate by half a million 
pounds, a result he attributed to the improvement 


-of trade consequent upon a less disturbed labour 


position, the uniformly good relations prevailing 
between the management and employees in the various 
firma absorbed in the merger, the continually increas- 
ing demand for heavy chemioals in the artificial silk 
industry, in agriculture, eto., to the increased capacity 
of the combine to be adventurous in research and in 
applying ite resulte, and to the negotiating power 
which its capital resources conferred upon it. Refer- 
ring to negotiations with obemical interesta in other 
countries, Sir Alfred said the merger has laid it down 
as & cardinal point of policy that it must regard itself 
as the guardian of the national safety in the way of 
production of chemical products, and many of ita 
research activities are based upon the need for carry- 
ing that policy into effect. It expecta shortly to put 
into operation a plant to manufacture methanol, 
an important raw material of the dye industry for 
which Great Britain is at present dependent on foreign 
sources of supply, and the Billingham factory hopes 
to make the production of petrol from coal & oom- 
mercial proposition. Impetus has been given to the 
researches into this chemical engineering problem by 
the import duty on oil fuel. The tradition of the 
associated firms of the essential necessity of research 
and its continuous application has been 

by the formation of a confultative research council 
representative of the academic and industrial world. 


Tua Commission for Synoptic Weather Information 
met in London during the week May 29-June 2, 
under the presidency of Lieut.-Col. E. Gold, Assistant 
Director of the Meteorological Office, Air 
ThesCommission deals with the international exchange 
of the meteorological reposts on which weather fore- 
casts are based. It specifies the oodeg in which the 
reporte’shal] be abbreviated and the time-tabte aocord- 
ing to which the different radio services shall trangmit 
the reports. Representatived from the meteorological 
services of Denmark, Holland, Belgium, France, 
Germany, Norway, Sweden, Finland, Russia, Poland, 
Czecho-Slovakia, Iceland, Portugal, Spain, and Guat 
Britain attended the meeting, aa well as the Disector 
of thesMeteorological Service of Canada and the Chief 
of the United States Weather Bureau. The meeting. 
in Londo was preceded by a meeting in Paris of a* 
enb-comnacon appointed to formulate propesals in 

. 
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a 
regard to the collection and distribution of meteoro- 
logical reports from the ocean. This sub-commission 
met under the presidency of General Deloambre, the 
Director of the National Meteorological Office of 
France. The British representative at the meeting at 
Paris was Commdr. L. A. Brocke-Smith, superintend- 
ent of the Marine Division of the Meteorological 
Office, Air Ministry. During the meeting in London 
“the delegates were entertained by H.M. Government 
to luncheon, at which Bir Philip Sassoon, the Under- 
Secretary of State for Air, presided. They also paid 
a visit to the aerodrome at Croydon, when they 
inspected the meteorological serviog- which provides 

*for the requirements of aviation between London and 
the Continent. 


By permission of the Air Ministry, a special meeting 





of the Royal Meteorological Society was held at the 


Croydon Aerodrome on Thursday afternoon, May 81. 
About two hundred fellows and thet friends were 


. present, including representatives from the Inter- 


national Commission for Synoptic Weather Informa- 
tion who were attending a conference at the Air 
Ministry. After a brief addrees of weloome by Bir 
Richard Gregory, president of the Society, supported 
by Dr. G. C. Simpson, Director of the Meteorological 
Office, a lecture on the “ Development of Meteoro- 
logical Services for Aviation" was given by Capt. 
F. Entwistle, Buperinlendent, Aviation Services 
‘Division, Meteorological Office. Capt. Entwistle ex- 
plained the organisation by which pilota sre not 
only informed of the weather conditions over the route 
they are flying ab the time of the commencement of 
the flight, but also of the changes likely to oocur and 
the prevailing conditions at neighbouring stations, 
go that an alternative route can be taken in the event 
of bad conditions on the normal route. Tea was 
provided at the Aerodrome Hotel, and afterwards 
guides conducted parties to the various points of 
interest in the aerodrome. These included the 
recently opened booking and waiting rooms, customs’ 
offices, emigration department, control tower, eto. 
A popular feature of the afternoon was the oppor- 
tunity provjded by Imperial Airways, Ltd., to make 
short flighta at a reduced charge in oommodious air 
liners specially detailed for this purpose. About 
one-third of the company took advantage of this 
opportunity to make an ascent. 

Tya last hows from General Nobile in the Italia 
wad received on the morning of May 25, when the 
airship was approaching Spitsbergen on the way 
back frdin the Pole in bad weather. Various relief 
measurea havg been “taken in the hope that the 
explorersshave reached land in safety. The Citta di 
Milano, the Italia’s base ship, made a cruise from 
King’s Bay to Amsteldam Island, where heavy 
paak-ioe forced her to return. The Times 
that Norway has sent Lieut. L. Holm with an sero- 
plage by sea tò Spitsbergen, where Capt. R. Larsen 
will probably join him. The Stare Norske Spits- 


of the search a team of sledge dogs with experienced 
“dgg-drivers. They will be sent overland fro: vent 
Bay. The Italian and Swedish Go ta also 
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propoee to send aeroplanes, and the Soviet Government 
has dispatched an ioe-breaker from Archangel to 
the Barents Sea. The most probable place for the 
airmen to be found is the northern ooast of Spite- 
bergen. There they may have found a few Nor- 
wegian trappers wintering. Sea communication with 
the north coast is not yet open, and the explorers, in. 
want of sledge equipment, may have decided against. 
an overland journey to King’s Bay-or Advent Bay. 
On the other hand, if the Italia, by want of fuel, or 
by damage to the envelope, was forced down on the 
drifting ice, there is leas hope of the explorers having ^ 
been able to reach safety. But the lack of news for 
some weeks need not be taken to #mply disaster to all 
on board. The Italia may even have been carried 
as far as Novaya Zemlya. . . 


Tua Samuel Augustine Courtauld Institute of 
Biochemistry will be opened at the Middlesex Hospital’ 
on June 14 by H.R.H. Prinoe Arthur of Connaught. 
At the ceremony, Sir Archibald E. Garrod will give 
an addres on “The Place of Biochemistry in 
Medicine,” The Institute, which is part of the scheme 
for the new Middlesex Hospital, was made possible 
by the generosity of Mr. 8. A. Courtauld. It ocoupies 
a Bite at the baok of the present Hospital and is six 
stories high, with a basement and sub-basement, 
connected to the main building by underground 
passages and a bridge across Union Street. Below 
ground is the boiler-house, designed to meet the needs 
of the whole of the new Hospital; on the ground 
floor is a well-designed restaurant for students of the 
Medical School; the upper five floors are given over 
entirely- to biochemical work, and oonsist of four 
large fully equipped laboratories, one for studenta, 
another for clinical routine work, and two for research. 
There is also a series of amall rooms for special 
purposes, such as the inoubator room, the dark room, 
large-scale preparation room, library, office, and 
private room. Besides theee, on the top floor there 
is some space that has not yet been allotted, and two 
large well-ventilated animal houses. The whole 
Institute is fully*equipped with the most up-to-date 
apparatus, and everything has been done to ensure 
that the best poesible means are at tbe disposal of 
the profesor and his staff for the furtherance of 
biochemical research. . 

Art the thitty-seventh annual general meeting of the 
Institution of Mining and Metellurgy, held at Bur- 
ipston House, Piccadilly, on May 17, Mr. R. E. 

er, president of the Institution, occupied the 
ohair. In the course of the proceedings, the Hon. 
Peter Larkig, High Commissioner for Canada, pre- 
gented to the Institution on behalf of Canadian friends 
and admirers of the late Dr. Willet G. Miller, Pro- 
vincial Geologist for Ontario, a replica of the portrait 
of Dr. Miller which is now hanging in the Ontario 
Parliament Buildings. The president received ib on 
behalf of the Institution. Dr. Miller was the recipient 
of the Gold Medal of the Institution in 1915, “in 
recognition of his eminence as an economic geologist, 
and of the important part played in mining by 
eoóngmio geology." Mr. Palmer then presented the 
Gold Medal of the Institution to the Right Hon. Sir: ~ 
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Alfred Mond, “in recognition of his scientific and 
industrial services in the development of the mineral 
resources and metallurgical industries of the British 
Empire.” Sir Alfred Mond acknowledged this award 
of the highest honour. the Institutaon can confer in a 
speech of considerable interest, in which he reviewed 
the advances made in the mining and metallurgical 
industries more particularly from the Empire point 
of view. Mr. Palmer delivered his presidential 
addrees, having for ita subject ‘ The Institution—ite 
Objecta, Aims, and Value, not only to the Members, 
but to the Profession and Mining Industry as a whole,” 
after which he indugted the new president, Prof. B. J. 
Truscott, into the chair. 

Tam coming congress of the International Astro- 
nomioal Union at Leyden on July 5-12 offers every 
prospect of being an important and interesting meet- 
ing. Between two and three hundred delegates, repre- 
senting more than twenty countries, so far removed as 
Japan and Mexico, will meet to discuss programmes of 
work which either require international oo-operation 
or are best forwarded by general agreament in many 
details. For the first time since the War, repre- 
sentatives of the Central Powers and of Russia will be 
present; this year they come as visitors, but it is to be 
hoped that at the next conference their countries may 
have geen their way to enable them to oome as full 
members. The main work of the Union lies in the 
meetings of some twenty-seyen standing committees 
devoted to special lines of astronomical work. Resolu- 
tions adopted by the various committees will, after any 
financial implications have been examined, be placed 
before a general assembly of the Union at the close of 
the meeting. A visit to the Zuider Zee reclamation 
works is among the functions on the lighter side of the 
programme of the Union. The president is Prof. W. 
de Ritter, Director of the Leyden Observatory, and the 
local secretary is Dr. Hins, of the Observatory staff. 

Tux effects of recent electricity legislation in Great 
Britain on the status and salaries of the engineers 
employed in the electricity supply Industry is pro- 
ducing new difficulties which will have to be over- 
come if the community is to benefit. According to 
the Act, if a station fails to generate electricity at a 
price leas than that at which it can be supplied to it 
by the Central Board, it is liable to lose ita status as a 
generating station and be converted into a distribut- 
ing station. Now the price wh®h & station charges 
for electricity depends on the salaries and wages of 
the engineera it employs. If these are too low, it 
may be flourishing at the expense of other stations 
which pay their workmen higher wages.e It seems 
necessary that some special legislative machinery be 
employed which will adjust salaries and wages, and 
80 prevent strikes, It looks as if the electricity supply 
industry has become, or is on the point of becoming, 
the most vital industry in Great Britain. As the 
machines for producing the electric energy needed for 
electrio lighting and industrial purposes are being 
concentrated in a few very large stations, the whole 
system will be very vulnerable to labour disturbanped 
and & very brief stoppage would inflict most serious 
loss on the country. Formerly, railway transport 
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could claim to be the most vital industry, but the 
general strike which happened a few years ago 
proved that road motor transport, its formidable 
competitor, could greatly mitigate the damage that 
would otherwise have fallen on the public. The 
objection to legislative machinery to prevent strikes 
and lockouts is that there are always some employers 
and trade unions who will ignore the proper channels 
for ventilating grievances. 

Sm Ernest RuTHERFORD, Cambridge, and M. Jean 

Perrin, professor of physical chemistry at the 
Sorbonne, have been elected associates of the Royal : 
Academy of Belgium. 
. Br Wurman J. Porm has been elected Prime 
Warden of the Goldamiths’ Company in succeasion to 
Bir John Mullens. Other fellows of the Royal Society 
who have been Prime Wardens of the Company are 
Mr. George Matthey, Sir Frederick Bramwell, Sir 
Frederiok Abel, Sir J. Wolfe Barry, Mr. C. T. Heyoock, 
and Bir Dugald Clerk. 

Mr. E. A. Reaves, map curator and instructor in 
practical astronomy and surveying to the Royal 
Geographical Society, has been awarded the Society's 
Victoria Medal. Mr. Reeves was president of Section 
E (Geography) at thé Newcastle meeting in 1916 of 
the British Association, and is & distinguished oarto- 
grapher. The Victoria Medal is given occasionally 
for purely scientiflo attainments, the last award being 
in 1927, to Bir Charles Clode. 

Me. H. Ricwanpson, Principal of the Bradford 
Technical College, has been made Officier d'Académie 
by the French Government. Mr. Richardson, who 
was formerly & Beyer fellow of the University of 
Manchester, was, before he received his present 
appointment, director of university studies in the 
College of Technology, Manchester, and secretary of 
the-Board of the Faculty of Technology in the Uni- 
versity. He has been closely concerned with the 
development of technical education in the textile 
industry. The French order ‘ Palmes Universitaires,’ 
designed ‘‘to honour eminent talent and to reward 
services rendered to educgtion,’’ comprises two 
grades, Officier d’Académie and Officier de l'Instruo- 
tion Publique. It is the former decoration which 
Mr. Richardson haa received. 

AN earthquake of moderate intensity wap recorded. 
at Kew Obedrvatory on June 1, at 18 hr. 24 min. 51 
seo. G.M.T. The epicentre is estimated to have be 
5770 fniles away, but the records are too small jo give 
any indication of the direotibn. 

Tae Royal Danish Research Ship Dafa ia to leave 
Copenhagen “about June 8 on & two years world 
cruise under the command of Pr. Johannes Schmidt. 
We understand that both physical and biological 
work will be undertaken, and as regards the latter, 
it is expected to molude much more pelagic than 
bottom work, All the oceans of the world will Me 
visited, but special attention will be given to the a 
western part of the Pedifio Ocean. E 


"OwiNG,to numerous requests on the part of © « 


archmologi Mr. Reid Moir will make an exhibit’ 
in London,] during June and July, of specimens 
* 
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fitustrative of all the phases of prehistoric man as 
revealed in recent years in East Anglia The 
exhibition, which, through the.kindneas of the Society 
of Antiquaries, is being held in ita rooms in Burlington 
House, will open on Monday, June 18, and close on 
Saturday, July 7. There wil be no oharge for 
admission. The specimens will be on exhibit from 
* 10 a.m. to 6 pu. daily, with the following exceptions : 
Tuesday, June 19 and 20, 10 4.0. to 1 P.«. ; Saturday, 
June 23 and 30, and July 7, 10 a.m. to mid-day. 
The exhibit will be explained by geological sections, 
and each group of specimens will be carefully labelled. 
e 


THE Advisory Committee recently appointed by 
the president of the Scottish Board of Health—the 
Right Hon. Sir John Gilmour, Bart., Secretary of 
State for Sootland—held ita first meeting on Friday, 
June 1, at the offices of the Board, 1214 Princes Street, 
Edinburgh, under the chairmanship of Sir John 
Findlay, Bart. Sir John Gilmour, who received the 
members of the Committee, referred to the difficulty 
and complexity of the problems on which the Com- 
mittee has been called upon to advise, and gave an 
assurance that any practical proposals put forward 
for reducing the pollution of rivers would receive 
sympathetic consideration. The Committee oon- 
eidered the general soope of the terms of reference 
given to it, and resolved to carry out, as a preliminary 
measure, an investigation of the extent, nature, and 
effect of pollution on the River Tweed and its tribu- 
tarios and of the administration of the Rivers Pollution 
Prevention Acts in that area. Evidence is to be 
invited on behalf of the various interests concerned. 


. A BHMARKABLY cheap geological map of Europe 
has been made available by the Oxford University 
Prees. It is not new, but is & re-issue of the map, 
well known to older geologista, that was prepared by 
Topley and Goodchild for Sir Joseph Prestwich. The 
sire is 22 in.x 16 in., and as the map is durably 
mounted on linen to fold, it should, at the modest 
price of half-a-crown, appeal to studenta all over the 
world, Although more detail may have been pre- 
sented in mter and morg expensive mape, the Oxford 
map has the very real advantage of clearly displaying 
the major structural features by means of a simple 
but effective system of oolouring. Despite ita age 
there is ng reason to regard it as out-of-date, for 
within the limited scope of its small oale it still 

ins a trustworthy guide to the salient features 
of & tinent which, in the west and south, ® too 
complicated for detailed ‘representation on a map of 
any reasonable scale. Thus, even apart from the low 
prioe, if may be confidently recommended as a moet 
useful adjunct to the apudy of the geology of Europe. 


Tua List of Second-han@ Scientific Instrumenta 
(No. 92) which has recently been issued by Mesers. 
o; Baker, 244 High Holborn, W.C.l, is larger than 
usugl, for the customary January list was held over. 

* The catalogue, which containg nearly sixty pages of 
matter, contains a big selection of apparatus, mainly, 


* © optical in character. More than a third gelates to 


“microscopes and accesorios, and the ah 
section contains instrumenta which were 
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of the late Sir David Salamons. Photographic appar- 
atus is now brought together in & separate catalogue, 
so it does not appear in the general list. Intending 
purchasers of microscopes or fittings, and surveying 
and electrical instrumenta, should certainly see Moeurs. 
Baker’s List No. 92. 


APPLIOATIONS are invited for the niori appoint- 
mente, on or before the dates mentioned :—A heed 
of the mechanical and civil engineering department 
of the Technical College, Sunderland—The Chief 
Education Officer, Education Offices, Sunderland 
(June 12). An‘assistant librarian at Birkbeck College 
—The Secretary, Birkbeck Collegs, Breams Buildings, 
Fetter Lane, E.0.4 (June 12). Three forest officers, 
on probation, under H.M. Forestry Oommissioners— 
The Secretary, Forestry Commission, 22 Grosvenor 
Gardens, S.W.1 (June 14). A professor of electrical 
engineering under the Egyptian Ministry of Educos- 
tion—The Director, Egyptian Education Offoe, 89 
Victoria Street, 8.W.1 (June 14). A lecturer for pro- 
duction engineering at the County Technical College, 
Wednesbury — The Director of Education, County 
Education Offices, Stafford (June 16) A junior 
technical officer in an Admiralty Experimental 
REateblishment— The Secretary of the Admiralty (C.E. 
Branch), Whitehall, 8.W.1 (June 16). A temporary 
assistant lecturer in the training department (women) 
of the University College of South Wales and Mon- 
roouthshire, with special qualifications in biology and 
nature study —' The Registrar, University College, 
Cardiff (June 19). An assistant in the library of 
Bedford College for Women—The Secretary, Bedford 
College for Women, Regent's Park, N.W.1 (June 20). 
Professors of civil engineering, mechanical engineer- 
ing, and electrical engineering, ab the College of 
Engineering, Guindy, Madras—The Secretary to the 
High Commissioner for India, 42 Grosvenor Gardena, 
8.W.1 (June 28). An assistant lecturer in physios at 
the University College of Wales, Aberystwyth—The 
Secretary, University College of Wales, Aberystwyth 
(June 24). A leSturer in textile physios in the depart- 
ment of textile industries of the University of Leeda— 
The Registrar, The University, Leeds (June 25). A 
temporary reader in organic chemistry in the University 
of Dacoa, Hast Bengal—The Registrar, University of 
Dacoa, East Bengal (June 26). Two lecturers at the 
Municipal Technical College, Swansea, with qualifica- 
tions ini two of the following subjecte—chemistry, 

y, and pharmacy—The Director of Education, 
Education Office, Dynevor J Place, Swansea (June 28). 
A research student in the department of medical ento- 
mology of the London School of Hygiene and Tropical 
Medicine—Ths Secretary, London School of Hygiene 
and Tropical Medicine, 23 Endaleigh Gardens, W.C.1 
(July 7). An assistant in field husbandry at the Massey 
Agricultural College, New Zealand—The High Com- 
missioner for New Zeeland, 415 Strand, W.0.2. A 
lecture assistant and laboratory steward in the 
chemistry department of the Royal Technical College, 
Salford—The Secretary for Education, Education 
Ofii, Salford. A lecturer in geography, botany, and 
zoology at the Bedford Training College—The Prin- 
cipal, Training Collegey.14 The Crescent, Bedford. 
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Research Items. 


Bmsan.—B8ome additional ioulars of the cult 
objecta found in the temples of Tell el-Hoan at Beisan 
by the expedition of the Museum of Pennsylvania to 
Beth are given in an account of the excavations 
by Mr. Alan Rowe, Field Director, which appears in 
the Museum Journal (Philadelphia) for the last quarter 
of 1927. Two new Canaanitish temples were dis- 
covered, bringing the total up to six, & door jamb 
ee a it of Rameses-Wesr-Khe the 
actual builder of the temple of Dagon of I micles 
x. 10, and the blackened trunk of a palm tree, proving 
that the date, now entirely abeent from yes 
flourished there 8400 years ago. It is known also to 
have been plentiful in Byzantine and early Arabio 
times. In inner sanctuary of the southern temple 
of Thothmes TIL. was found the shoulder blade of a 
young bull, parb of the animal saarifloe whioh was 
offered in the adjoining room. In this room were 
the altar of sacrifice, the channels for the blood, and 
the hole containing the remains of the wooden post 
to which the victim was attached. At the south end 
of the altar were two horns of a bull that had been 

tered upon it, and to the west, a collar bone of 
a bull with a sacrificial dagger of bronze and wood. 
The bull was about three years old, ing the 
bullock of three 


were d 
bread or cakes for us qu 
round E rial of clay, one showed a seal impression 
containing Egyptian word snenyt, ‘ daily offering,’ 
which is here compared with ‘shewbread ' of Israclitish 
Liven im  PHERNIOGIOUS Amaia. — Pernicious 
anemia is a disease characterised by progressive 
blood destruction and usually terminating fatally 
within three or four years whatever the treatment. 
In 1925, Whipple and Robecheit-Robbins observed 
that in the treatment of experimental hmmorrhagio 
ansamias in dogs, a diet rich in liver exerted a re- 
markable regenerating effect. A little later, -Minot 
and Murphy applied this observation to the treat- 
ment of pernicious ansmia in man, and announced 
last year that they had treated 125 cases of this 
disease, with suocess in practically all the cases. 
A number of by other observers has now 


rta 
ed which fully subetantia$e the curative effect- 
[o 


liver treatment in pernicious anemia (Lancet, 
April 28). The liver must be given raw, or very 
lightly cooked, 200 grams, or thereabouts, daily, and 
the diet haa to be continued for weeks gr months. 
Some individuals fail to tolerate the diet, and it needs 
careful ion. Certain liver extracta may be 
subetituted for the liver itself. The beneficial effect 
of the treatment is seen both in the improve- 
ment in the patient and in the regeneration of the 
blood. ' * 
Tas Bigps or CurxaA.—In spite of the troubles in 
which its coun’ has been ‘plunged, the Peking 
Society of N i has been able to issue a 
new part of Volume L its Bulletin, containing a 
second and final instalment of a tentative list, of 
Chinese birds by Meemrs. Wilder, Gee, and Moffett. 
The part shows evidence of difficulties in production : 
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it bears no date (the copy before us arrived at NATURN 
e a 
m uoced careful f- ing. presen’ 
part deals with Passereg, and has followed modern 
precedent in splitting many of the older genera. The 
number of ies in the list is 1028, or, 
if sub-species be added, 1468 forms. The list is in- 
tended to be a real guide to Chinese birds, for all the 
information is repeated in Chinese and the genuine 
colloquial names of species, as well as Chinese trans- 
lations of the English names, have been inserted. 


Copmrops AND HypRoaums Ion Concmyrrrerion.— 
Mr. A. G. Lowndes, in a entitled '' Freshwater 
ed a and Hydrogen Ion Concentration" (Annals 

Magasine of Natural History, Ser. 10, vol. i, 
April) embodies the results of several years’ continual 
observations undertaken in order to find out the 
connexion (if any) between the distribution of arpa 
water copepods and the hydrogen ion concentrati 
of the water in which they lived. The method was 
very simple, the pH of various pieces of wate Deg 
taken direct! ju the field end the eepenods oollec 
being carefully identified in the laboratory. 
stings studisd, besides many in d include 

of Skye and Spitsbergen, an ph 

number of and i is recorded. The p 
varies from 38-0 to 0-8, and altho no species oocurs 
thoee diui i 
us 


selected for special obeerva- 

to adult under the widest 
possible variation of rogen ion concentration, 
showed that provided calcium and magnestum a 
were not present in too t a quantity, a high value 
of pH. ie'not injurious. ri bred freely, and there was no 
alteration in structure so far as direct measurements 
could show. Individuals taken from ponds with low 
a E TO To ag on than those 
taken the same pond. It is shown from these 
observations and experimenta that the hydrogen 
ion concentration can have no direct influence on 
Oyclops longvidus, and ita influence on other species is 
probably small. . 


Tue SEMIT or Tonrorss.—1t has been shown that 
platee of bone, superficial to the true bony skeleton, 
eser bed Top and plastron of if tortoises, 
and Oliver P. Hay has suggested that these represent 
the relios of & pri itive superficial armour, which still 
remains almost complete in the leather-baok turtle, 
nor. a In & second contribution on the subject 
(Proc. U.S. Nat. Mus., vol. 73, art. 3) Hay describes 
these yoann bones in another specimen of the 
South erioan “ matamata,” Ohelys. He considers 
that @rimitively the horny scutes upon the ace of 
a tortoise’s armour coincided with epithecal casiolea, 
but that in the highly developed theoophorous turtles 
the ooinfidenoe no longer exista. This leadsaghim to 
pie ete thaf, contrdry to*tbe usual view, the horny 
shields had primarily no relatien to the costal plates, 
but were inti related to a more superficial 
series, the epithecal plates. As a result of the ultimate 

region of the in the course of the 
horny shields were brought into oontmot with the 
more deeply lodged th: bones. The shields thgm- 
selves 


layer E s is laid dd'wn upon the whole innef faoe. 


Fro G PLANTS OF THA PANAMA CANAL ZONE. 
—The i ian Institution of Washington, D.C.,* 
has just p a handbook on the flowering Plants 


not grow at their edges ee but a new e 
e 


e 
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of the Panama Canal Zone. It is the work of Paul C. 
T of the National] Herbarium, and is the 
result of co-operation of the Smithsonian Institution, 
the U.S. nt of Agriculture, and the Canal 
Zone Authorities, The handbook is on the popular 
pl&n and will be found useful to lumberrhen, horti- 
culturistas, and casual visitors. Since many of the 
ponte. of the Canal Zone are odmmon to Central 

ica and the West Indies, the usefulness of the 
book is correspondingly increased. Besides a brief 
description of each plant, the author discusses its 
history, gives all the vernacular names so that the 
piant can be readily identified locally, and a résumé 
of ita uses. 


'CoroUm Varnerms or Rica.—A study of colour 
Gece ant Gece PE DU Messrs. i 


Supe and (Memosra ORARE Ride 
Series, vol 5, x 4) in Assam. amount 
of natural is found to be so low as 0-6 per 


cent, perhaps owing to the heavy rains and morning 
dew preventing the aerial transference of pollen. 
The oolours of different of the rice plant are 
inherited independently, although there may also be 
correlation of colour in these parts, which include the 
leaf-sheath, pulvinus, ligule, auricle, internodes, outer 
pate inner glume, m and kernel. The pigmented 
cell sap may Mond brown, purple, pum 
black colours, T ae ut they usuall DAC an 
mature plant exoept in ine E os et. Purple is is 
dominant over green or white, fed over white 
et iar dd over brown, &nd black over green or y ow, 
dominance may also be incomplete. Ip 
pink, brown, yellow, red, and black colours appear 
a series of shades determined by independent ook Saloa 
factors. When coloured and non-coloured factors 
were crossed, a Mendelian 8: 1 ratio generally resulted, 
but in more complicated cases 9 : 7, 9:3: 4, 9:6: 1, eto. 
Thus the pulvinus is uage urple, and when certain 
forms with white- vinus were crossed to- 
gether, the F, waa t Vurple Cee) while 
the F, eave a ate of 9 purple: 7 green. In one 
case white x white stigma gave 15 white: 1 purple 
stigma in F,. A detailed sdy of the colour inherit- 
anoo in various ee dr 
many varieties of cultivated rice, 


Nsw Cattromntan  Miocmsm  MOoLLuU80A.—Neow 
does pi molluscs, and one Si from ihe 
aqueros and Temblor formations of the Californian 
Miooene are described hy L. W. Wiedey (Trans. San 
Diego Soc. Nat. Hix., vol. 5), no attempt, however, 
made at present to mon h the faunas as a 
whole. The hatarai has been collected from widely 
teetterel locale, in the Btato aouth ot the Ban 
y Te, cats A historical view of the two 
systematic description of 
ur ibe the Serpula) illustrated on 
faunas of both paesent 
ir assemblages of genera. 
Oligocene fauna was 
a nature, an inwasion of 
many y tropi genera~toek place during the 
ee which was Mac burgos by somewhat cooler 
tions during the formation, when a warm 
temperature type is indicated" as having prevailed. 


Tas Lowan PmniopiczTY oF ÉARTHQUAXHB.— 
During the “year 1927 the seismo hs at the 
Hawanan Volcano Observatory recorded 1149 local 
ee Votcano Letter, No. 170, Mar. 29).e 

recurrence of times of i 


. i ue was too noticeable to be set aside as 


*aocidental. of greater actiyt} oocur at 
intervals of about two weeks and near of the 
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-to Perrey's first law, similar epochs 


first and! ast quarter phases of the moon. Aooording 
coincide nearly 
with the times of new aud full moon, but it ahould be 
remembered that Perrey's law relates to ordinary 
earthquakes, while most of the Hawaiian tremors are 
of volcanic origin. 

EXPLORATION IN Novaya Zumwra.—The explora- 


tion of Horam Zemlya, in spite of & decim 


expedition a ZU gean AMO was far from oomplete 
‘when in 19231 the uesan inie ute op ue apio 


tion of the North begun & series of systematically 

lanned expeditions. The work has continued year 

eee a the peut nude ded ot De 

I oilovitch, who gives a UH with map in 
Arktis (Heft 1/2; 1928) ost hori part 
of the wor tay oh AA aed cal oxaming- 
tion of the east coasts, particularly of the northern 
island, which were previously caoertoctly known. 
A t deal of ocean hioal work was also done, 
including an examination of the fauna of the shore 
waters and the currente of Kara Strait. Favourable 
ioe conditions in 1927 allowed a oruise to Franz 
Josef Land and back, on which many oceanographioal 
stations were made. When the resulta are available, 
they should flll some of the gape in the knowledge of 
the Barents Sea. 


CoAL-8RAMB OF NORTHUMBARLAND AND DuxHBAM.— 
the past few years, Dr. Wm. Hopkins has been 
collecting evidence bearing on the correlation of the 
ooal-seums of the north-east coalfield of England, and 
Be results and conclusions, now published (with a 
full discussion) in the Trans. Inst, Min. Eng. 

iva 74, pp. 221-241; 1927; and vol. 75, pp. 49-59 ; 
1928), constitute an im rtant contribution to our 
knowledge of & field whioh until reoently has been 
unduly neglected. Dr. Hopkins has modifled the 
puerto accepted correlations of some of the more 
rtant seams, and the scheme whioh he advocates 
ustrated by two plates of vertical sections, The 
putea of evidence collected from pit to pit include 
the thickness, lithological charactera, and uenoe of 
the beds intervening between’ the seams, in par- 
ticular the characters of the fossil bands associated 
with the seams. Some of the mussel bands can be 
used to confirm or modify the tentative conclusions 
based on other lines of evidenoe, and the ‘ ostracod 
band’ above the Harvey seam, comprising a unique 
assembl of ntuseels, annelids,and , affords 
& parti TUE dai ee oe 
traced. over greater part of field, and is every- 
where stamped with a sucoeemion of ters not 
simulated in any way by the other fossil of the 
area, Dr. Hopkins Tas bró into order & confused 
mass of data, and has lished a general frame- 
work which iteelf suggesta new problems for future 

investigations. . 

RxpsHug Tea Tasiss.—R s tables of 
N [(m +a}, which have been invaluable in the analysis 
of the series spectra of neutral atoms, contained 
several errors as they appeared in the standard 
“ Serienge@etze der Lini (Paschen-Gitxe). 
They have been. ted in & corrected form in the 


reprin 
ARARE an Tod leg eng ay pr eg of 
America, together with the four-, nine-, and aixteen-fol 


numbers appropriate to the spectra of ee ers d 
atid trebly ionised atoms by Brot Pa ' oom- 

puting has been done partl Paschen himself, 
id ere Hh umphreys, J. E. Maok, 
and A. Sawyer. The last-mentioned author, who 
was recently associated with Prof. Paachen in the 
ang of the first spark trum of aluminium 
¢ iy has translated & short artiole by the latter 

cearibing tho method of use of the tables 
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Om AND Gas AT BELL Seaoves, Wromma.—The 


en: of the American people in continuing their 
d Bearoh for oil in the Rocky Mountain region, 
s the excessive over-produotion of this oom- 


ity which that country, ce the world at Jin. 
aia red di is in ie red respects remarkable. It 
by the appearance of appro- 
orate balistins 2 e United States’ Geological 
y, of which No. 796—D, the work of Meers. 
C. E. Dobbin, H. W. Hoots, and O. H. Dane, is 
the latest example. Perusal of this account of the 
Suy PELA Deer, d we the belief in 
any ultimate disco of a second Salt Creek, the 
one really big oilfield w. this State, incidentally the 
whole Rocky Mountain regioh of the United States, 
has produced. On the contrary, save for the striking 
of de gas at the ep ot the Cloverly formation 
(Cretaceous) on what is 'wn ag the Separation Flats 
structure, little of economic interest seams to have 
eventuated from some t years of exploration. 
Technically this dry gas, m really cat bo dene 
presents some interesting prone 
geologist and to the engineer. this case, ie eat 
yield was at the rate af 11,000,000 cubi fot por day, 
which was afterwards increased by drilling 30 feet 
deeper to 16,000,000 cubio foot, at a pressure of 860 Ib. 
per square inch, Ordinarily, it might have been 
presumed with reason that further would 
reveal the presence of some petroleum, but, instead, 
the well in ee and all attempts 
to shut it off by pl beak to the gas zone, failed. 


The moral seems to Mountain 
region ar quantities of ary ¢ gas (in an i entirely & 
commercial proposition provi it oocurs in access- 


ible areas and/can be economically fed to centres of 
civilisation, as in Alberta, Canada) tend to be indica- 
tive of the absence of petroleum in any magnitude, 
The literature is full of similar examples from this 
region, and the chief problem raised is that of the 
genesis of the gas: how it comes about that such 
enormous quantities of dry gas are formed without 
the &ooompan achievement of mineral oil. 
Alternatively, if petroleum was formed initially, what 
has become of it ? 


BTANDABDISATION OF BiLvER NrrRAv& SOLUTIONS 
FOR USE WITH S54 WaTER.—For more than twenty- 
ftve years standard sea water obtainable only from the 
ydroare ee Laboratories of Co has been 
used for the standardisation of mlver nitrate solutions 
used in oceanic investigations. Several criticisms of 
this standard have a recently, and in the 


Journal of the American Ohemtoal Soovety for March, 


T. G. Thomson describes experimente from which he 
concludes that the use E sodium ohloride solu- 
tions and ordmary sten &pparatus gives equall 
accurate resulte. ` Two solutions of silver nitrate wate 
estimated, with both pure sodiftm chloride solutions, 
- and standard sea water from the Hydrographic 
Laboratories. The resulta obtained with each 
standard closely agreed within the limita of bar qe 
mental error. The empirical formula® Cl, = 0.008 
+0.99980 Cl,- 0.001228 CI, was deri for the 
conversion of the chloride litre at 20°C. to the 
chlorine per kilogram ; &, represents grams of 
chlorine per kilogram and Cl, grams per litre. 

Coat CARBONIBATION Tmers.—In accordance With 


the established scheme of the Department of Scientific 
and Industrial Research, a test haa been carried out 


on another of plant for carbonising coal at low 
temperatures t of Scientiflo and Industrial 
Research. of Test by the Director UT ber 
Research on the Crozier Retort installed by 


Oils Extraction, Limited, at Wembley. 
H.M. Stationery Office, 102&* 9d. Pd 


NÔ. 3058, Vou. 121] 


this retort | spoed 


was designed primarily for the treatment of shale. 
It is a vertical retort of elongated cross - section 
externally heated, but having as a ial feature 
croes flues at five levels, whereby the heating gases 
are carried through the body of the charge. The 
zokorti Oper ted ae ee ight conceiv- 
ably be worked continuously. i o elaborate 
internal construction, it cannot be AA with oo 
material and the actual test was made on a Soo 
it coal with scarcely any tendency to fumon. ° 
yields (per ton) ware : coke 15-4 owt., gaa of low 
r 28-0 therms, tar 16:4 gal, crude spirit 
0-8 gal, ammonium sulphate 9:1 Ib. From the 
results given, it is clear that the plant has a limited 
field of service so far as coal is concerned, and from 
the account given of the test, it seams as though * 
there is room for considerable perfection in details of > 
design. 


TEs QUANTUM YIELD IN THEA PHOTOOHHEMIOCAI 
Dacomrosrnon or NrreoceN Dioxirpm.—From the 
pressure changes which oocur when nitrogen dioxide is 
pesi to the radiation from a mercury vapour lamp, 
Norrish concluded that to a certain extent nitric oxide 
and oxygen are produced by ossia decom- 
ition of the dioxide. In the the American 
Sooiety for March, R. G. Dickinson and 
W. P. Baxter describe experimenta which confirm this 
view and afford measurements of the quantum yield 
of the reaction with mongchromatio radiation, The 
conditions were arranged so that the Dd of the 
reaction producta were sufficiently low (leas than 
0-1 mm.) for their rate of recombination to be very 
slow. e reaction oould thus be considered simply 
as a decomposition rather than a photochemical 
equilibrium. After exposure, the nitrogen peroxide 
waa frosan aut with liquid ait air and the preedure of the 
Rene by means of a quartz fibre 
muc y independent 
of e preasurea of NO and N,O, but was greetly 
influenced by the wave- fength of the radiation. It is 
assumed that the first step in the reaction is the 
absorption of a T Nessa by & molecule of NO,, which 
then reacta wi ungotiv&ted molecule: NO,+ 
hy —> NO',; NO', 4- NO, 2NO - O, In the absence 
of d ion to heat or other loes of energy, the 
should be unity. The most effective wave- 
ength used wag 8660 A, which gave a yield of 0-77. 


TEEORY or THE ÁUTOGYRO.—Àn autogyro obtains 
remarkably high lift foroes Pac & system of*freely 
rotating blades, and it is t to develop & 
Meces Sinh oil explain the be viour of an autogyro 
and will provide a method of the effect of 

bey dt siia esters decidi 
In R. and M. 1111, rema ve pcc ae a 
(London: ỌM. Stationery oe, 1928. “le. net) 
uen ecd eee eee ing eon 
that the angles of incidence of the 
elementa are gmall, that the NE pad 
venden ve ugue been ee ge 
that o fiel order haccbouiod cf penc Uo Viri need 
be retamed jn the eguations. An alternativemethod 
of analysis oy pei Mapping A a or -aa 
autogyro is developed in an* to the main 
The maximuns lift coefficient of an autogyro, 
using the disc area as fundamental area and the 
forward speed as fundamental lies between 0:5 
and 0-6 in general, and the best ratio is of the 
order of 6 or 8 at most. Moreover, since it is necessary 
to maintain a suffloiegt ratio of tip speed to fgrward * 


speed, the stalling speed of an aut must rise 
cxt bert uf of level t, and Bo the e 
erit of &utogyro system, the low 


would disappear in the case of high 
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The Cracking of Lead Cable Sheathing. 


A PAPER on the importan: ractical subject of 
“ The Deterioration of Leal] Cable Sheathing,” 
by Meers. 8. Beckinsale and H. PE ae 
at the meeting of the Institute of Me 
apu done in the Research Department, 
oolwich, for the British Non-Ferrous Metals Research 


* Amociation. The authors have examined a 


number of lead cable sheaths which have failed m 


service by inter-crystalline , and it was found 
mp pile Aan abe tal bia failed was lead 
of a high degree of chemical p It has been 
suggested t that this type of may have 


from overheating during the extrusion of 
the sheath. It is shown, however, in the present 
paper that for lead of the composition generally used, 
working can be done fram room temperature | ss 
within & few degrees of the molting poi point, 

leading to and the only rence ace 
in the lead rolled at different temperatures was that 
the grain size tended to morease as the temperature 
was raised. It was not found le to reproduce 
any cracking corresponding with that observed in 
service by variations of the working temperature. 

It has been observed prener that the structure 
of the same cable sheath varies very Sppreoinpiy ud 
far as the size of the arystals is oon 
point has been taken up with consid le care by 
the present authors, and they have shown that there 
is no probability that appreciable grain growth has 
ooourred during service. They have also failed to 
find any reason to believe that there is a relationship 
between the frequency of the ing and the 
crystal size. This type of ing has also been 
attributed t to allotropic changes in the lead, but care- 
ful work, both pyrometrio and mechanical, has failed 


to reveal any evidence of such allotropio change, and 
e poeno Met De ceri of such things 
being in way responsible for the cracking musb 
be 


Cracking is well known to occur in brass which is 
subjected to the simultaneous effect of stress and 
corrosive action. Similar cracking in lead has been 
obtained under the combined action of tensile strees 
and corrosion with solutions of acetic acid or lead 
acetate. It is not believed, however, that such 
roata fiae t ors DATS oe oe 
Tha, presen t eubj60t, mpoo i6 wes, obeer ina thas the 


ing in service commenced on the inner surface 
of the sheath and spread outwards, and that it was 
not until the cracks had reached the exterior surface 
that the slightest evidence of local corrosion of the 
inner surface could be detected. It was shown, 
however, that while mlver, copper, bismuth, and 
nickel all diminished the resistance of lead to corromon 
in soluble acetates, arsenic, cadmium, and perticu- 
larly tin and antimony, all rendered lead more reaist- 
ant. ae are arce record where aoetio or 
some other organic aaic Deum vo Deve laron an 
important parb in the' failure corrosion of lead 
sheet bei Eis pn nei been in contact 
with ough pi pine and deal appear to be 
without action. Aec, if free from acetio acid, 
also has no influence in the production of inter- 


an aae sheathing occurs generally in 

situations subject to vibration, or where the metal 

is subject to changes of length due to pias 
of temperature, and the view that the i 

due to ' fa is one for which there is cetgiceratile 

eppo atigue testa have been carried out which 

dicate a rango of stres ab the fatigue limit of ep- 
only 0-18 ton per square inch, and 

wore found in the fatigue ton pi hoic cin 

re neip to those in the cable i 
which bad fail E 


P Binoo tho recking in service waa thua in all rob- 
due to fatigue, enta were carried out 
SE alloys in which the fatigue limit was higher. 
Even very small amounts of metals, such as bismuth 
and silver, which are regarded as undesirable impuri- 
Ended ara QVE A Menetciel effect in 
raising the fatigue limit e most satiafacto: 
method of doing this, however, ia to use tho binary 
or r canals allo d of lead tin, antimony, or 
per cent of cadmium increases the 
ea din to ware then Gres tines (bel ef pats 
1 O sites kic ean De chiatued be dane 
Vests lune Ll SEES cee Gnd Aither tra cr 
antimony. ‘These have not only & 
high fati o lie bot ther apo: ve & permanence of 
coniposition during melting and a resistance to oxida- 
tion at raised a wal which are superior to thoee 
of the binary 


while 
good vicino ie momen R ney eT. 


*. 


University Statistics,! 1926-27. 


S, ens the acceptance by Oxford and puebla 
annual parliamentary grants and 
infiatan Gf these tao waloeemioon in ths UE anity 
iiri arua pud B returns, these statistics have*pre- 
ly oom survey of university work 
in Great Britajn. For five years now the returns have 
comprise] all universities and, with few erg paons; 
a peavey colleges in Ges DT dhd it seams 
& pity are nat Jemented by others, in 
aagal to form, for the institutions. 
The total number of full-time studente of both 
sexes in 1926-27 was 42,854. The proportion of 
to men has risen during the past five years 
from,14:36 to 15:85. In England as a whole women 


eformed, in 1920-27, 28:8 per cent of the total nymber ; 


in Wafee, 80-9 per oent; in Bbotland, 84 per oent ; 


1 Retarms from U Teeetpt of 
Preasury Grant. 1926-37. (Eben : H.M. 8 1928.) 
Pp. 24. e 3s. net, 
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in London institutions, 35-7 per cent. Sinoe the War 
the large body of stydenta aided under the govern. - 
ment scheme for the higher education of ex-service 
men has obscured the situation in regard to student ^ 
enrolments. As this large body has gradually 
out of the, universities the total number o 
students has continuously fallen until 1925-26, ien 
only 17 of the ex-service scholarship holders remained. 
Now for the first time the actual tendencies of student 
enrolments to increase are exhibited in the returns, 
which show an increase of 748 (men 658, women 90) 
over the number of full-time ents in the p: 
year. If from the figures shown in the returns for 
ps years the number of ex-service sch i 
olders are deducted, the decreases shown in 1925-2 
and 1924-25 are converted into increases of 58 and 
390 respectively, and the decrease in 1923-24 is 
reddbed to 118. Similarly, the increase in the pro- 
portion of women is converted to a slight- decrease. 
9. 


. 
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Since 1022-23 a very remarkable change has taken 
place in what may be called the balance of university 
staudies—the distribution of full-time students among 
the main subject groups. Between 1918-14 and 1922— 
1928 the returns (in which, as already Oxford 
and Cambridge were not included) showed a fall of 
more than five per cent in the tage of the total 

ted by students in the arta group (including 
theology, fine art, law, musio, commerce, economics, 

d ADO, whilst the percentage ted by 
ee qu usd ee , and the 
percentage of the other three groupe, pure science, 
ogy, and agriculture, rose very ty. Since 
1922-28, on the other hand, the returns, moluding 
now Oxford, and Cambridgt, ,show & rise in the 


peroen: of the arta group from 40:8 to 51-7, whilst 
the n of students in that group has risen by 
above 8500, despite a fall of more than 2000 in the grand 


total of studenta. The position af the pure science and 
agriculture has remained fairly steady, but 
for the medical and technology groupe boui peroent- 
ages and actual numbers have mar z d 

namely, from 11,866 (26:6 per cent) and 5567 (12-5) 
to 8415 (19:9) and 3970 (9-4) respectively. The 


greatest o were in Boo where ie pars 
centage of the medical p fell from 85-2 to 22-7, 
rato ocu d the arts group roee from 
88:8 to 50:1. 

This i rise in favour of the arts group 
of subjecta is attributed by the University Grants 
Committee to the attraction exercised, during & 
period of bad trade and restricted opportunities in 
other professions, by the improved prospects offered 
by the profeesion of ing. This prive is 
supported to some extent by stetistios of teachers in 

t-aided secon bibools in England and Wales. 
tween 1022 and 1927 their totel.number increased 
by 676, while the number of those of tham who were 
univer ustes increased by more than two 
th y 11,987 to 14,019—the increases year 


o 
by being 241, 419, 552, and 870. Clearly the 
teaching profession has been absorbing a largely 
increasing proportion of the universities’ output of 


graduates. The falling off in the number of the 

Students is, the Committee considers, 
due to the continuance of serious depreesion in many 
industries. 

A similar rise in favour of the arta of subjecta 
and decline in number of students of technology are 
disclosed by recent statistics of university education 
in Prossia. The 1924 to 1927°have seen in 
Prussia a steady decline in the student enrolments of 
the Technischen Hochschulen from 8603 to 7936, ° 
whilst most of the subjecta grouped under the heading 
of arta show an increase, which is most noticeable 
under modern Of interest in this oon- 
nexion are the followmg extracts from the United 
States Bureau of Education’s biennial syrvey of 

i education, 1924-26: “Immediately after the * 

ar... the idea gained ground that educational in- 
stitutions should emphasize training to very specific 
objectives. Tho two-year period under review gives 
many indications that gu rs been a decided 
reaction... & re i aith, if not in the disoip- 
linary value of Rs cultural subjecta, at any 
rate in their practical value and in the habits of 
application developed by the exertion required to 
master them." 


A new table, introduced for the first time last year, 
classifies research and other advanced students under 
the branches of study in which x wero cmm 
Under oertain branches of science it gives the following 
numbers of full-time sabre nes d ey, 
511, engi ing 141, physios 132, botany 88, 

52, mathematics 47, zoology 43, A a B 
agriculture 85, physiology 33, Commenting on the 
dominant position of chemistry, the Committee 
that the other sciences, and especially the 
biological sciences other than medicine, have been 
far too much neglected by advanced students at the 
universities. It observes also in to chemistry 
that the immediate demand is more for men who have 
saree a study of esac valid hh such sea 
subjecta as engineering, agriculture, bio i 3 
Pony Man fae a Shes LAIA ite dd 
confined to the ordinary branches of pure chemistry. 


Annual Visitation of the Royal Observatory, Greenwich. 


HE visitation ofthe Royal Obstrvatory, Green- 
wich, took place on Saturday, June 2, and was 
attended, as usual, alee gathering of astronomers 
and their friends. er Royal presented 
his report for the year ended on May 10 
The usual observations of sun, moon, planets, and 
stare were made with the transit circle. The moon's 
longitude was 6-2” in advance of that given by Brown’s 
tables. The residual has been djminishing by 0-2” 
annum sinoe the new tables were introduced in 1923» 
The latitude is systematically south of the tables by 
2’. It will be remembered that Brown removed the 
constent term of 1” which Hansen had applied to the 
latitude, but the observations show that some such 
termis needed. The catalogue of 11,000 stars between 
declination 32? and 64° is crear, Bape progress, 
and should be finished in 1980. e stars selected 
as comparison stars for Eros in 1931 are also 
ur rais they are so closely packed that it 
is di t to get sufficient observations of each of 
them. 
A re-discussion of the declinations of stars near the 
pole shows that there is no evidence of secular 


1851. The observations would scarcely it wf 
greater change than 0:1" per century. 
No. 3058, Vor. 121] a 
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obeerva- 


tions with the Cookson floating zenith telescope have 
been discussed both for latitude variation and aber- 
retion. The aberration constant for the &ven years 
1919-26 is 20-447" ; that for the previous seven years 
was 20-442"; the corresponding values of the solar 
ax are 8-814” and 8-816". The parallaxes of 

9 stars were determined from popi with the 
pee pea torial, bringing the total up to date to 

abars. . 


A : e 
8 o observations of the ' colour- 
turet of early type stars have been coined htt tho 
80-inch reflector ; the spectroscope has been Modified 
by the substitution of a mirror for the lens; this 
enables the investigation to be carried f. towards 
the red end of the sbectrum, which previously was in 
bad focus. The mioro-photometer has also been 
modified to it shogter sections of the spectrum to 
be iaeabared, thus nice sevens of absorption. 
The 30-inch reflector waa used for the photo- 
graphy of comets Grigg-Skjellerup and Pens-Winnec 
latter was photographed when very nea» 

earth, jts angular motion being nearly equal to thats 
of the moon. Its nficleus at that time waf quite 


of latitude since the erection of the transit circle in -|° amall and stellar, permitting accurate measures to be , 
& 


made. e P 
The hio equatorial is being usq for 
*. - 


. 
. 
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de ining proper motions in the Greenwich rone, 
by ro-photographing folds taken twenty-five to 
thirty ago. ` zone from declination 73? 
to 77° has been under observation during the year. 
Special attention has been paid to stars measurable 
as‘double stars on the plates; Dr. Groot ished 
a paper on these stars in the Mon. Not. B.A.S. for 
iz pies fM at the transit of last Novamber 
of Meroury e o o 
was obeerved both Med and photographically. 
Three consecutive transite of Meroury (those of 1914, 
1924, and 1927) have been well observed at Greenwich ; 
the first of the present century, that of 1907, was also 
sean by glimpses, but the contacts could not be 
o 





The mean area of spota on the sun in 1927 was 
practically the same asin 1926. The first four months 
of 1928 show no appreciable change. The indications 
at present point to & flat maximum like that of 1907 
and lower that of 1917. The curve for the last 
four cycles supporta the result obtained fram magnétio 
polarities of spots, that.the complete cycle compress 
two eleven-year periods. An interesting um 
was exhibited showing photographic traces of the 
more remarkable magnetic storms in juxtaposi- 
tion with photographs of the sun’s diso at the 
fem, tarot caer Were” wars a Imo minepot 
near the central meridian, or & ion that 
been active not long before. The ject is under 
further investigation. 

The Astronomer Royal refers with satisfaction in 
his rt to the successful resulte obtained at Giggles- 
wiok in the solar eclipse of June 29. One investigation 
that failed at that time, the comparison of the calcium 
doublet in the infra-red with the H and K lines, was 
afterwards carried out at Greenwich with a larger 
dispersion. The line at 8542 A. was found to be some- 
what more intense than K. ape aires are being 
made for apa P| e eclipse of 1929, total in the 
Malay peninsula ; . Jackson and Mr. Melotte are 
going, and will make further investigation of the 
gravitational bending of light. ' ; 

Magnetio observations are now made at Abinger. 
The resulta for the last three years are: i 


Ded. W. Ho. Foros. Vert. Force. Dp 
1925 18° 22-7” (0-18597 042948 600? 85-1’ 
1926 18 10-4 0.18581 042947 00 30:8 
1927 12 58-4 _0°18575 0-42032 66 86:2 


The reefilt for 1925 iasthe mean of the ten months 
February-November. The daily movement of 
the air was 1003 miles on Feb. 11. Interesting traces 
of the sudden variations in tamperature, direction of 
wind, and barometric pressure on this day, due to the 

of% ‘line ' were exhibited. The rain- 
hg for 1927 was 27-18 inches, being 3:84 above the 
‘average. There were 82 entirely sunlees days, the 
total bgaht sunshine being 27-4 per oent. of the possible 
amount. e 

The time gervioe is now based on weekly observa- 
tions with a small reversible transit Instrument ; it is 
found that the resulte of this dfffer in the mean by 
0-09 seo. from those.with the transit-cirole. The 
Shortt clocks are so reliable,that their rate can be 
trusted fora week. With reference to the distribution 
of Greenwich time from the broadcasting station at 
Ragby, the Astronomer Royal notes that i 
tion of time by anic was 


e his rt fo 1849 and carried out on & small 
Anh ta 2 4 


1852. Note is made *of the indebtedness of 


the time de + to the enthusiasm, care, ande 
7 Mr. B 


epatienoe of Mr. 


owyer. 
s ; 
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University and Educational Intelligence. 


Campniper.—Dr. A. E. Barclay, Christ's College, 
has been appointed lecturer in medical radiology and 
ee . Mr. W. DNE van Grutten, ing’s 

ege, been in: an assistant secretary 
to the A; seksas oard. 

Prof. G. H. Hardy gave the Rouse Ball lecture on 
June 6 on the subject “ Mathematical Proof.” . 

The chair of astrophysics was partially endowed by 
an anonymous donor in 1918, and it is rted that 
this donor has now paid over £12,000 to the Univeraity, 
a sum greater than the money originally offered to 
the University. e 


Lonpon.—The title of reader 
University has been conferred on 
marsh as from May 17-last, in t of the 
held by her at Bedford College. Dr. Dean əd 
at Girton College, Canibri tes, and for two periods 
was on research work in physics at the 
Cavendish Laboratory. Since 1910 she has been 

ively demonstrator, assistant lecturer, and 
l at Bedford College. She was granted leave 
of absence By. the College Council to give visiting 
leoturea to department of physios at Vaasar 
College, T Oughk aprio, N.Y., U. » in 1920-21. 
Her recent published work has been on spectrum 
analysis. 

Applications are invited for the Graham Scholar- 
ship in pathology, value £800 per annum, and 
tenable in the first instance for two years, founded to 
enable “a young man to continue his pathological 
researches and at the same time to secure his services 
to the school of advanced medical studies connected 
with University College Hospital as & teacher under 
the direction of the profeasor of pathology.” Applica- : 
tions must reach the Academio i , University 
of Onde. South i n, 8. hae June 26, 

o post- studentships are being 
reesei the ud of Bedford College for Women : 
Amy y Tate research scholarship, value £125 for 
two years, and an anonymous research studentahip, 
value £100 for one year. Candidates must be graduates 
of Bedford College in the faculty of arts or science. 
Applications must reach the Secretary of the College, 
Regent’s Park, N.W.1, by June 27. 


in physios in the 
Mie M. O. Balt. 





Tun Research Prize awarded by the Soientiflo Club 
of Winnipeg for the best work done in the 
University of Manitoba during a period of three years 
by & reoent uate, has been divided between 
Leonard B. k and Charles F. Goodeve, whose 
work was carried on in the Departmente.of Zoology 
&nd Chemistry respectively. : 

* Tem Streatfeild Research Scholarship in medicine 


and surgery, the annual value of which will probably 
be £250 and the tenure three will shortly be 
awarded. $pplications, which should state the nature 


M aa ge rene a er 
carried out, and the stetus of the applicant, should 
be sent to the dan Royal Co of Physicians, 
Pall Mall East, B. W.1, by, at latest, June 20. 

X AQATION courses in glass-blowing.and instrument- 
making have been arranged for b 
Advancement of the Training o pÀ 

ereeniging tot Bevordering van de 

tmaker), for the latter half of A t, in 
the Physical (Oryogenic) Labo: of the University, 
Leyden, Holland, particulars of which are obtainable 
from Dr. O. A. Crommelin of that laboratory. ` 
9s 
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Calendar of Customs and Festivals. 


(Addenda to May) May 29. 

RaeroRATION OR Rovan Oax Day.—Established 
by Act of Parliament and first celebrated in 1065 as 
& d&y of general iving for the restoration of 
Charles IT. to the throne. It was, and stall is, marked 
in popular observance by the wearing of an oak leaf, 
which at one time used to be gilded, associating the 
day with the story of the king’s escape from the 
Parliamentarians by hiding in an oak. e alterna- 
tive name “Oak Apple Day” was justified by the 
requirement in some localitrts that dhe sprig of oak 
should bear galls,eand at Northampton, when the 
corporation went in procession to Al Souls’ Church, 
the ohanty boys and girls each wore a gilt oak apple 
on & sprig of oak, for which gilded potatoes were sub- 


stituted if no oak apples were obtainable. 
The simple form of celebration by wearing an oak 
leaf has been supplemented in various localities by 


other observances, which, it 15 most probable, must 
be ed as transferences derved from the Ma. 

Day celebrations. In Derbyshire, for example, pu 
boughs were hung over the doors of houses; at 
Basingstoke, and in the neighbouring towns, bands of 
men gathered oak sprigs which they hung on knockers, 
latches, and other of the doors of houses, a 
service for which they expected of beer, eto. 
Garlands were sometimes hung on the doors of houses. 
At Durham, May 29 was one of three days on which 
the Dean and Chapter caused twenty shillings in 
copper to be scrambled for, a custom known as 


‘ push y, which antedated the Restoration and 
went back to monastic times. "The choir sang 
anthems from the tower, also a May Day custom. 


In Devonshire, at Starcroas, the connexion with May 
Day was indicated by the children’s custorh of 
about May babies m boxes which resembled co P 
and at Tiverton a procession included an ‘ Ohver '— 
& character dreesed in black with hands and face 
ameared with soot, and his body bound with a stro: 
cord, who capered mdiculously and was ‘pelted wi 
dirt and stonea by the crowd—and a throne of oak 
boughs on which a child was seated. 


Rma THE ManconHEs.—1In Scotland, a custom 
analogous to that of,‘ beating the bownds ’ 1n England, 
was o ed in certain districte at the end of May. 
At Hawick it took place on the last Friday in the 
month, when the standard of the town was carried 
by a cornet followed by the magistrates and b 
round the boundaries, and formal demonstration of 
ther legal mtes was made. An ancient song oele- 
brating the border contesta with the English was sung 
by the cornet from the roof of an old tenement 
belonging to the town. At Iftvereak this custom qf 
riding the marches was observed once in fifty years, 
when a company armed with spears and including 
a minstrel and a fully armed champion paraded the 
boundaries. : 

June rr. 

Br. BARNABAS.—On this feast it appears to have 
been the custom to decorate some churches with 
garlands of roses and woodruff. Entries to this effect 
SP in the accounts of St. Mary.-at-Hill, London. 

or 1512 the en runs: ao ee 
of the May on St. Barnabas Day vjs viijd.” 

A miraculous walnut tree which grew beside the 
holy thorn in the church of Glastonbury Abbey e 
never budded before St. Barnabas Day, but on that 
day shot forth its leaves. Cuttings from this tree 
were much in request at a jeigh price, even after the 
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‘proverb, 1t would rain for thirty 





Reformation, King James I. bemg among those who 
obtained them. 

St. Barnabas Day was proverbe the longest day 
and shortest night, as indeed it would be under the 
Old Style, and storms were believed to be prevalent 
on this day. 

At the perish of Hesket, in Cumberland, the Court 
of lewood Forest was held annually on 8t. Barn- 
abas day in the open air. The suitors assembled on, 
the highway side at a place marked by an ancient 
thorn, paid their annual dues to the lord of the forest 
and PA junes from among the twehty manors 
forming part of the demeane. Cumberland being one 
of the counties in England in which evidences of 
Norse influence are especially notable, ıt 14 not sur-e 
prising to find here & survival of the Scandinavian 
institution of the o air communal assembly, the 

mg, and that ıt should be associated with a tree 

itionally held in regard. The ash was also 
especially reverenced by the northern nations. In 
their legendary beliefs it was the ash tree Y - 
which supported the earth. There is =e evi 
dence of the sacred tree in British folklore. Irish 
belief there were five trees, atuated in different parte 
of the country, which were looked upon with venera- 
tion as having magical properties. Of these one was 
& yew, one an oak, and two were ashes. The fall of 
these five magical trees was held to signify the triumph 
of Christianity over pagamiam. Down to historical 
tamee each tribe in Ireland possessed a sacred tree— 
which in some sort symbolised the existence of the 
clan, for if it were hewn down by an enemy 1t signified 
the overthrow of the clan. An oak tree near Oswestry, 
known as Mile Oak, was popularly associated with 
St. Oswald and was held mviolable. Many place 
names mdicate a derivation from an association with 
a thorn, an ash, or an oak. Among the Celtic peoples, 
the hazel was specially venerated. 
po worship was prevalent m oram amo 

ey ae peoples e -troo o 
Romulus in the Forum at Rome was piu dine down 
io the time of the Empire, and on the Palatine Hill 
was & cornel tree which was esteemed one of the moat 
sacred objects of the city. At Benevento was a 
sacred walnut tree which was especially noted in the 
popular imagination as a meeting-place of witches. 


June 15. 

Sr. Vrrus Day.—This day seems to have been 
connected with rain in the e way as $t. Swithin. 
If b ramed on this day, according to a popular 

days: Offerings 
were made to St. Vitus on this day as a protection 
against disease, and in particular against the disease 
with which the samt’s name is aasogiated. The 
reason for his association ia not known. The saint, 
who was & native of Sicily and was martyred afout 
A.De 303, m an entirely legendary account which 
confuses two different pergons, is said to hae cured 
a son of Diocletian of possesaion—histonocally an 
impoasibility—also Diocletian had no fon. A 

e . e. 

Sr. VouaasS or Via (mxth century), venerated 
seo at Treguenec in Brittany, an Irish bishop 
who, like many other Irish saints, sailed on a stone 
across the sea. A rock off the coast of Brittany is 
traditionally known as ‘the Ship,’ and it is supposed 
to be that which served St. Vie. e is associfted 
with a sacred ve. When a church dedicafed to 
him Was built on the spot where his relics had beer? 
revered, a wood was cut down. His relics at 'Tregueneo 
were vigijed by pilgrims who sought relief from fever# 
In Ireland, in Carn parish, Co. Wexford, are a chur@h 
and well fedicated to 8t.Vauk or Vaak. * 


. 
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Societies and Academies. 
LONDON. 


Physical Society, May 11.—E. G. Richardson : The 
amplitude of sound waves in resonators. After a 
consideration of the relations between the ‘pipe’ 
and the ‘ Helmholtz resonator,’ graphs of the variation 
eof amplitude, obtained by means of a hot-wire 
anemometer traversed through various de s of 
resonator, roduced. By means of a 
manometer of the vibrating membrane type, some 
direct values of the impedance of orifloes are obtained. 
Traverses across an orifice through which the air is 
evibratingein simple harmonic form are obtained with 
the hot wire: these show a tendency for the air to 
vibrate with greater amplitude in annuli remote from 
the centre of the orifloe.—R. E. Clay: The focus of 
& gas-filled X-ray tube. Pinhole photographs of the 
focus obtained with various radji of curvature of the 
cathode and various distances from the anticathode 
are discuased ; ıb is concluded that with the tubes 
of the type considered, a radius of about 2 om. and 
a distance of 8 or 4 cm. are the best conditions. 


Royal Statistical Society, May 15.—D. Caradog 
Jones: The cost of living of a sample of middle-class 
budgets. The budgets were divided into three groups, 
representing, respectively, families living in London, 


in large towns with & oe oe ceeding 50,000, 
and in smaller towns indo places. For families 
of about the same type, the b revealed a higher 


level of expenditure in the smell towns than in 
the large towns. ee ee to the 
higher cost of livi ienoed rather to the 
nigue standard of li enjoyed there. On an 
average, out of a total f expenditure of between 
£400 and £500 a , in round numbers 40 per cent 
ia spent on house ing and service, 20 per cent on 
rent, rates, fuel and light, 10 per cent on clothing, 
10 per cent also on holida clubs, and recreation, 
5 per cent on insurance. general, the proportion 
of the total income spent on the necessaries of life, 
such as food and house-room, tends to fall as the 
income rises. In the normal middle-class family, 
nearly 40 per cent of the total food bill resented 
expenditure on meat, fish, bacon, ete. e dairy 
products, milk, butter, eggs and cheese, came next 
m order of im eigene &bout two-thirds as 


much as the fost including cakes and 
biscuits, an@ also fruit fani ~agotable, accounted 
for roughly half as much as the dairy group. There 


was then a drop to 5 per cent for jam and sugar, and 
for tea, coffee, ooooa, eto. When this group of 
middle-class families is Apa with the Sumner 


Committee group of wor Saa D is found 
relatively more on meat, 


thaġ the middle class 
mi, and fruit, while the working class spend more 
. 


on b and x 

is a a 
: Panis. " 

Academy ot: Sciences, May, 7.—Q. Bigourdan : The 
various methods used for the'calculation of pendulum 
corrections. It is usual to employ one master pendu- 
lum and several subsidiary p&ndulums. The most 
exact method implies a continuous comparison of all 
the pendulums in order to eliminate any temporary 
irregularity in ‘any one of them. Other methods in 
use are adversely criticised.—Pierre Termier and 


pi jan, M aury: New goologipal observations m 
raica : phenomena of crushing and lamina- 


dion: mylonites and tectonic breocia—Georges Claude : 
Obtaining energy from the sea. In exion 
with this projebt, a 50-watt turbine has b made, 
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which, working between 15° and 35° C. gives power 
of 40 kilowatta.—Louls Roy: The intrinsic equations 
of elastic surfaces with three eters.—C. Sauva- 
geau: The question of Tilopteris Mertensit. Ob- 
servations tending to prove that this alga multiplies 
by simple bud. ere is no alternation of genera- 
tions.— Maurice rullery was elected a member of the 
Section of Anatomy in succession to the late F. 
rng, Ene Hlavatý: The second fundamental 
form eralisation of the theorem of Enneper. 
C Miécislas Bi Biernacki: The linee of Julia of integral. 
functions.—D. V. Jonesco: Some theorems of ex- 
istence of the integrals of systema of differential 
tions.— Vladimir Bernstein: Concerning a formula 
of F. and R. Nevanlinna relative to the meromorph 
functions in a sector.—Serge Bernstein: Functions 
regularly monotone.—R. Gosse: The equations s = 
f(z, Y, %, p, q) which admit an invariant for one 
le system. 








of characteristics —W. Gontcharoff: 
Series of zeros of successive differentials.—J. Her- 
brand: The theory of the demonstration.—D. Ria- 
bouchinsky : Some remarks on functions of current.— 
D. Gernez: The rapid construction on the map of 
lines for utilising radiogoniometrio taken 
& veasel.—Léopold Infeld : Maxwell’s equations in the 
theory common to gravitation and eleotnoity.-— R. 
Darbord: The absolute measurement of coefficients of 
influence.—E. Pierret: A new method of main 
oscillations m a triode valve. Description of a meth 
of obtaining stable waves of wave-length between 
14 om. and 18 cm.—M. Fallot: The magnetic sus- 
iy. and second supposed isoelectric point of 
pe e. Determmations of the magnetic ainda 
Hity of gelatzne as a function of the | the hy 
concentration showed only one minimum value, at 
pH=4-7. The refractrve mdex and dispermon of 
these gelatine solutions were found to be independent 
of the hydrogen ion conoentration.—G. Bruhat and 
M. Pauthenier: Remarks on the theory of electro- 
striction and ite experimental control—L. Décombe : 
Electrified spherical films, the photo-electrio effect 
—Marcel Cau: 
Double refraction and dichroism of thin filma of iron 
plats o by distillation. The films were uced on 
sas placed over an iron wire heated elec- 
Pci ua rm. The films, which were grey by 
transmitted light and presented d ir app nce, 
showed. double refraction accom: 
The effect is produced by the S incnotie Yaeld of the 
current used for the distillation.—Marc de Hemptinne : 
The photolysis of benzaldehyde. A study of the 


tion spectrum esta that benzaldehyde 
hoali be decom: unos the influence of rays of 
wave-length leas 2500 A., and benzene and carbon 


monoxide should be the products of decomposition. 
Experimente are described oo these predio- 
tjons. 71— Aubert, Dumfnois, and Pignot: The effecta 
of antidetonanta m the vapour phase. Experimenta 
showi that antidetonanta actmg in the gaseous 
hase increased the time of combustion.—C. F. 
uttelet : Stady of the ung fruit juioe and of 
jams. .—Mme? Ramart-Lucas e comparative stabil- 
ity of isomers according to their &beorption spectra. 
—A. Wahl and Lobeck: A new reaction of the di- 
Pan percep A. Le Bel: Stalactites. A descrip- 
of some peculiarities of some stalactites found.m 

5 cave at Lea es (Dordogne).—F. Dienert: The 
circulation of terranean waters in alluvium. Ex- 
amples of the use of dyes for following the circulation 
of underground water.—]. Viret : The Oli e fauna 
of Coderet, near Branassat (Allier). —E. Leblond : The 
toswmgtion of accessory vacuoles m Closterium lunula. 
—R. Dieuxeide: The transformation and diss - 
ance of certain dentioleg of the akin of eniro chorus 
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granulosus.—A. Lacassagne: The action of the K- 
rays of aluminium on some micro-organiams. Details 
of the. effects of varying time exposures to the rays 
on cultures of pyooyanic bacillus, prodigioeus, staphy- 
loooocus and entero-coccus.—F. Holmeck: Attempt 
at the interpretation from the energy point of view 
of the action of the K-rays of aluminium on micro- 
organigma. 





Cara Town. 


Royal Society of South Africa, April 18.—Th. 
Pin. On some new ies of bacteria isolated 
m Xenopus Lowvis. new organisms have 
been isolated from a mould-like growth on a frog 
(Xenopus Lowis). Whe disease could not be repro- 
duced by inoculation with various methods, but a 
mixed infection with all three organisms is highly 
, pathogenic to froga.—]. F. V. Phillips: Curtista 
Paginea Ait.('Assegaai'): An ecological study. This 
tree is important sylviculturally~and economically. 
It is best “eped m the Knysna foresta, although 
it ranges from the Cape Peninsula to the forests of 
Gezaland) It is very a dominant, and still 
more oocurs in pure communities. It is most at home 
Be medium moist forest at Kn In pole 
an Fe ioga ne epee ee semi-light- 
demanding. o plant flowers emus d ant 
regularly and heavily. The fruite are of moderate 
fertility ; the greater number aggregate at the base 
of the parent. The rate of in girth is slow. 
—S. Schonland: Materials for & revision of Cras- 
gulacew (the South African species of the genus 
Orassula L. emend. Schonl.). A wider view than usual 
is taken of specific limita, but no lees than 219 species 
of Crassula are recognised in South Africa.—H. G. 
Fourcade ; A new method of aerial surveying : note 
on the determination of the verticals of a plate pair. 
—A. V. Duthie: On a terrestrial Iscetes, I. staan: 
bosstensis, A. Duthie, from the Stellenbosch Flata. 
This is the third ies of Isostea to be descnbed 
from the Union of South Africa. It occurs in shallow 
depressions, which are damp in the winter but dry 
during the summer months, and has been found 
growing beside xerophytic planta.—Margaret R. 
Levyns: Veld-burning experiments at Ida’s Valley, 
Stellenbosch. The type VA Saag covering the 
area is that known as ‘rh ' which is not 
a stable type of plant community. Burning leads to 
rapid increase of the rhenoster bush and oertain other 
plants, and also induces vigorous growth among the 
petaloid monocotyledons and some other planta, this 
vigour being of a temporary nature, Ch ing the 
und of bush does not favour the spread of the 
rhenoeter bush. In this case vigorous growth is 
more nppemot among the grasses than among the 

petaloid monocotyledons. - » 
. 

GENEVA. 


Society of Physics and Natural History, April 19.— 
S. C. Guha: The microcrescometer, normal type and 
universal . Btudy of the growth of thetoleoptilam 
of oate. ə author presenta two different forms of 
an instrument designed to measure the of 

lanta, multiplying the movements to 5000 and 

0,000 times, by means of a lever which causes 
angular displacement of a mirror. He gives the 
resulta of his observations on the daily growth of the 
ooleoptilum of oats, showing a maximum between 10 
A.M. and noon. j 

May 3.—Gr. Gutzeit: A rapid method of quali- 
tative analysis. The author bas attempted to 
eralise the use of spot reactions, carried out on filter 
paper or on a porcelain plate, with depressions, with 
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the aid of various specific o io te. Charac- 
teristic reactions for 23 and 17 acid groups are 
given.—P. Rossier and G. Tiercy: The auxiliary chrono- 
meter Nm of the Observatory of Geneva and the rating 
of chronometers submi to examination. This 
Nardin chronometer has been. ulated for mean time 


and with the Riefler sidereal time pendulum. 
The comparisons have been made by two different 
methods of measurement ; the maximum differenoe 
in the two cases has been 0-02 seo.—P. Balavoine : 
The tannin content of wine is influenced by the 
climatic conditions at the-time of vinification. This 
fact has been proved by comparing products obtained 
simultaneously and working on & similar portion in 


the eastern Pyrenees and at Geneva. All the other e 


characteristics remain similar; the proportions of 
tannin are only 0-17 and 0.02. Other ex- 
periments | to the same conclusion.—B. P. G. 
Hochreutiner: A new dropsis in the Hawaiian 
islands. The observed facte lead to the conclusion 
that the Cyrtandropsis are formed from different 
species of the genus which have afterwards 
evolved in & convergent manner. 





Official Publications Received. . 


BRaITISM 


Canada North of bye dud the Land of Long Bummer Daya, 
By M M. Kmdle. Ni Vol. ae 3, Maroh.) 
toe. (Ottawa: The we d-Natoralsts 

and 


ta. 

. Asrongutios] Research Oommuttes: Reports 

o. 1182 (AH, 195): Lift and Drag of Three Modal Aero- 

lans, Oom: ve Tosta In Atmospheric and Variable Density Wind 

annain et tes mine Reaynokis Number. By H. O. H. Townend. 

o cig Hase Bs oTo 6d, net, No. 1128 (AH. : Wind 
with High Speed Airserews. Tho af 

Bi-Oonvex No. 2 Aerofoil Sectaon at i aes BI Dr: G. P. Douglas 

and W. G. A. (T. 2588) Pp. 10+6 plates. net (London: 


tonery ) 
The Welsh Journal of Agricultura : the Journal of the Welsh Agri- 
cultural Bducation Conference. Vol oe 481 (Oardiff: Univermty 


w 
to 81st Deoember 1937. 44. 
curn&| of the Quekett Mi Cub. Edited 


Ww. B. 
Ber. ol 16, No. 94, May. Pp. 4$. (London: Wilbams 


PH 


: QObindehdae By Morne 
. Pp. v--1:& (Omlontta: Government 
Branch) i o e dy 
Meteorological N. and Tables for the Tear 


Prevost. of. 
burgh: Robert Grant and Son ; 


H.M. Stabonery Offi.) 9d. 
of tha Option! Bodisty. Vol 29, Mo. & Pp 101-148 


Asronautioal ch Oommutiee : 


Conventional 

and M $1, No 2 at High Bpoelt By Dr. G. P 
5 plate® 
Diserepani 


R. 
Douglas and: Mr s Panig: 2590.) Pp. 14 
No. 1125 (As. 198): An Analyme apace Cooke 


i 
: 
Ẹ 
| 
eee 


Formou. 


e 
United Btates De tof Agricultura. Technical Bulletin No. f : 


-Ineffeetivaness of Internal Medioation of -Poultry for the Gontfl of 

Hurternal Parentes. By D Parman and W. Ab J.J. 

Oulverand W. M Davison. . 24. (Washington, DQ: + 
) 


the Interior: Bureau of Hduoaion. Aree toe 


No. 5 of Universifzes, Colleges and Professional 
1985-28. Pp Mey. (Washington, D.O.: Government Printing Office. 
25 conta, ë 
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Institute scientifiques de Buitenzorg . 's Lands Plantentuin. Treabua. 
Becneil de travaux roologiques, hydrobiol ues ot ocfanographxques. 
pl4mant, sane Pei dein phin der Indo-Anstralschen 
ym Asul) mi sohen Betrachtungen Yon 


$ Tae pening o 
Pp 1& (Bergen -B. John Griega Boktrykker.) 
Immeroe: Burean of Standarde Smentific rdg seid of 
the ards, No. 67%: Oause and Bemoral oi certain 
epo kc ces in Glass, By L. W. Tilton, A N Finn and A Q. Tool 
zm ‘aahington, D.O... Government Prn&ng Office) 10 


on of the SEPTODKE Mel Research Insttate, Tókyó Imperial 
Univermty No $T 


Rpropean Borer and its "E ola Orien m store m Europe, 

By W. R Thompson and H. IL. Parker. 
Government Printing Office ) 10 centa 

De ent of the Interno ' Bureeu of Bducatton X Bulletm, 1925, 
No. 8: Oollege and Univermty Hitenson Helps in Adult Education 
By L R Alderman. Pp. 1¥-+85. (Washington, D O.: Government 
Printing Office) 10 cents 

Japanese Journal of Geol 
Abataaots, Vol 5, No. 4 
(Tokyo National Research 


Googe Transactaons and 
EI e 22--T-F platos 18-22. 
Oouncil of Japan.) 


CATALOGUES. 
Auswahl neuerer Bucher. Pp. $4. (Barun und Bonn & Rh. Ferd. 
Dunimlers Ve 


lag. 
Catalogue of bcientifio Books and Publications of Learned Bocieties. 
Pp 78 (Oambeidge: W. Hefter and Bons, Ltd.) 





Diary of Societies. 


FRIDAY, June 8. 


RovrAL ASTRONOMIOAL Bocnrr, at 5.—W. H. Wnght: Photography of 
the Planets in Laght of Different Wave -len (Geo n 
' Lecture.)—8 H.Piks Note on the Be won of 1n Prominences, 
—N QGoryatsoheff: The Debnitre od of the Orbxt of Comet 


1925 c (Orkisz). 
Roya Soorety Or MEDIOIWN ogy Becton), at 5.—At 615 
Aunua Generel Mee! Hine: poen on & Oase of Neuro- 
bromatoms of the Ry and of a Oase 1: which a Glas Ball barst 

in the Booket —F. Ridley : Lysoxyme antibacterial] Body presant s m 


Great Oonceniration in Tears, and Especially its Relation to 
uman 


H . 

Purmo Soorery (at Impenal Oollegs of Beinos) at &b—L Y 
Biohardson and others Oontact Potentaal in the Dolermlek Hecho: 
meter eonneoted Idiowtatianlly —G. P. Barnard: Rome Hxparmen 
on the Light-Bensitiity of Commercial Selenium Oells.—Dr. J. R- [a 
Hepburn. The Vapour Pressure of Water over Balpbare Acxi—Water 
Miriures at 25° Qa and its Measurement by an ved Dew-point 
Apparatus.—Demonshataon —A eels Erro ppleation of the 
Propartaes of Belenium Cella, G. P Barnard. 

MALAOOLOGICAL Socrerr s Lanmen Bomety) 26 6&.— Prof A. H 
Boyoots: The Habitats of Olaundia bwpioria Montg,—R Winckworth: 
Remarks on Limpeta and Desorption of New Species of dcman 

GroLogurrs’ ASSOCIATION (1n aio Ee aah Theatre, Univermty Oollege), 
at 780,—Dr. T Robertson and T. N. George: Thea niferous 
LimeKtone of the North Orop of the South Wales Oogl&eld —Dr R L 
Sherlock. he Alleged Ploosge of Buckinghamshire and Hertford- 


salire, 
RoraL Lwwrrruüri0x Or GxxiT Barran, ab 0 —Prof. G. P. Thomson; 


The Waves of an Eleotron. 


SATURDAY, Jour 9. 


IwsirrCTIOX rr eire AND ,Oouxrr Excorerns (North - eastern 
Distriet) ab 10 80 A x. (at Municipal Buildings, Wegt LL 
» 5 (at Grand Hoi et Hartlepool) —F. Durkin: Manie:pal Work 

West Hartle spor =s EL Miers Munlerpal Work at Hartlepool. 

Lwwrrruriow or MUxXigIPAL AXD OOUNTY HEGINERLS (Yorkshire Dystrict) 

(at Tow Hall, Wakefield), at ES Ives* Municipal Work in Wake- 

e 


Pao Eta ier tal 8tabon, peared 
—H. Boyland end F. Cook: lood Pigment of jycidiens 

, P. R. Peacock, and 8 W; t. The ton of X-radia- 

oaoa tamın D m Irradiated —L R Bishop: A Btady 


of the Protmns in Barisy.—P H. 


Prgplems of Animal Growth. 


P WEDNESDAY, JEND 18. bd 
QmoLoeidAL Boconrr or Lompox, at 5 $0.—Prof. G. B. Barbour: Ae 


Re-exoevated Oretaoeous Valley op the Alongohan er —& I. 
A E: The Voloanis Complex of Ositon Hilf Derbyshire): 
a om] Btudy.—Dr. B. H. Haughton: A Ene Acoount, 
Ar by laptern sidos, of the Airangsments in for the 
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Forthooming XYih Session of the Internatzonal Geological Cong oss, 
to be held in South Afiies in July and August 1019. 

ELEOTROPLATEARA' inp Derostroms’ Trcuwraic Soorrry (Annual General 
Meeting) (at Northampton Polytechnics Institute), at 8.15. 


THURSDAY, Juwe 14 
Royat Soorery, at 4 80.—Piof. A. V Hill: 9 Myothm me A: s; 
(5) The Rôle sto Ondanon in Maimteimn ee ea Equihbrium ot 
aluo of the Isometric Heat 


^ the Muscle Call; a The Absolute 
Pr RM d m & Muscle Twitch and the Effect of Stumulation and 
Tauru; s e of Delayed Anaerobio Heat im a Series of 
APA Be The Reoorery Heat-Productaon in Oxygen iwi 


Hired of Tussi tohea —Piof. A V. Hill and-W, Hartree. 

Anaerobic Delayed Heat-Production after a Tetanus —C. H cse 
Ruth Partridge: The Equation of Motion of a Runner Exerting a 
Maximal Bfort—To be read ws tils only-—-O. A Baylor: e 
Dietyorylon Oortex of L EOD [T] z Constituent of Com] — 


B. Bahni: On opsis Australi, « Tres Fan with a 
Tempekya-like Btem from the Oar «roux Rooks of Austiabe. 
—W.O James: tal Researches on Vegetable Asainulapon 
and Respiration IX,—A. W Greenwood: Stodies on the Relation 


of Gonadic Btrueture to Plumage Characterisation in the Domesuo 
Fowl IV.—Prof T P Hilditeh: Relationships between Ohemuoal 
Compomtion of Vegetable Seed Fate and their Botameel Ongin. 
MATHUXMATIOAL Bociarr (at 20 Astronomical Society), at 56 — 
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Emigration within the British Empire. 
d ic Report of the Oversea Settlement Com. 
mittee for 1927,! while a distinct improvement 
on the corresponding report for the previous year, 
is still far from being a satisfactory production. 
It is inadequate to ite theme, and such detailed 
information ae it contains scarcely does justice to 7 





the magnitude of the expenditure incurred by the 
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Home or Overseas governments. An official pub- 
lication of this kind could be utilised as an effective 
stimulus to emigration of British stook ffom our 
over-populated island to the undeveloped fertile 
lands in our possession, for prospective emigrants 
are more inclined to rely upon statements in 
official publications for guidance than the alluring 
but too commonly reckless statements which appear 
in unofficial handbooks and pamphlets. Moreover, 
it should have an educative value: it should be so 
framed as to provoke comment in the press and 
Parliaments of the Dominions, and it is to be feared 
that this will not happen unless dogmatio assertion 
of fundamental policy is accompanied by careful 
statement of the grounds on which policy has been 
based. 

For example, the report étates that “ The essen- 
tial need af the Oversea Dominions for an increase 
of population to develop their resources and the 
desire that this increase should be effected by 
means of British stock, are the objectives on which 
all are agreed.” But the Oversea Dominions are 
not reminded that failure to co-operate with the 
mother country to satisfy this need is a source of 
danger to them and of the gravest anxiety to those 
statesmen at home who realise that the resurgent 
coloured peoples of the world have legitimate cause 
for complaint if they are arbitrarily denied 0008s 
to empty and potentially tertile lands in British 
possession upon which we are making only half- 
hearted efforta to settle our own people. Dominion 
statesmen are not forcibly reminded that their 
policy of discouragement of immigration of all gx- 
cept, agricultural and domestic workers is & con- 
tributory cause of the rapidly declining bifth-rate 
in the giother country, and that if this continues 
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the proporéion of foreigp to British immigrants is 
bound to increase, with an dnevitable lowering of 
the standard of living of the whole of the peoples 
of the Dominions. Canada, in particular, should 
be made to realise that the standard of living 
of the peoples of central and southern Eufope, | 
from “the countrie$ of which more tham halt" 





` a Oversea e&tiement Oommitise for the your ended 31 © ° 
$ (Omi. Mo: 9068.) Pp. 44 (London: H. Btatoce 
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its immigrants for 1027 were recruited, is very 
much lower than that of the people of Great 
Britain. 

The reluctance of the Dominions to fetes im- 
migration is not difficult to understand. They are 
not yet convinced that unrestricted immigration 
need not necessarily further oongest an already 
overstocked labour market. Labour leaders over- 
seas need more than the assurance given in this 
report, based upon the history of the United States, 
that the open-door policy would effect vast de- 
velopments in agriculture and primary production 
accompanied by unprecedented industrial expan- 
gion, with a corresponding distinctive rise in the 
standard of living. They oan be pardoned for 
thinking that Great Britain’s offer of pound for 
“pound to assist emigration under the Empire Settle- 
ment Act of 1922 is a poor bribe to the Dominions 
for their acceptance of the responsibility for the 
after-maintenance of a transferred part of our 
surplus population. 


The statistics given on p. 15 of this report are 


therefore of the utmost value. They deal in con- 
vincing manner with the healthy effect of increased 
population between 1891 and 1921 on the external 
trade of Canada, Australia, and New Zealand. In 
this period the population of Canada increased by 
80 per cent, whilst the per caput value of its ex- 
ternal trade in 1921 was more than six times that 
of 1891: in New Zealand the population nearly 
doubled, while the per caput value of ite external 
trade almost trebled : and in Australis, the popula- 
tion between 1891 and 1921 inoreased by 70 per 
cent, and the per caput value of ita external trade 
by 116 per cent. It is a great pity that the report 
. does not contain statistios of unemployment in the 
. three Dominions for the same period, but it is more 
than probable that they are unobtainable. The 
two sets of statistics might reasonably be expected 
to provide overwhelming proof of the beneficial 
effecta of the transference of Great Britain's surplus 
population on the prosperity of the Dominions and 
thus go far to overcome the present oppositien of 
- Overse&a governments te schemes intended to in- 
crease the mevement. 

It mÉy occasion some surprise that? ths report 
of the Oversea Settlement Committee for the 
year 1927, five years aftef the passing of the 
Empire Settlement Act, should contain the follow- 
ing passage = 

* “The problem of Em Settlement is tlosely 
 terwoven with that of Empire industry and Em- 
trade, and one of the first steps ty de taken 


ire 
"Rie e iiplios are ours] with a view to passage 
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assistance more widely available should be to ascer- 
a a aas with the Dominions :— 

tions exist throughout the 
mque ik eene be enlarged and provide in- 
creaged em de if further man-power were 
made available locall 

“ (b) What new antris, primery and second- 
ay, can be created within the Empire and de- 
veloped by men and women of British deaoent ; 

“ (c) How far it is possible to extend the pre- 

ference for British settlers in those of the 
Empire which require fresh settlers for their de- 
velopment.’ 
The Committee rightly says that a satisfactory 
answer to these questions would go far to solve 
present difficulties, but it is legitimate to ask why 
they have not been formulated until now. It 
passes our comprehension how the Committee could 
have dealt with its task hitherto without informa- 
tion on these various points. 

In commenting on the Committee’s report for 
1926, it was suggested in these columns that '' the 
immediate need is for a comprehensive survey of 
the accessible and potential resources of the Em- 
pire," but we had no idea that such a survey as 
we contemplated would have to include the matters 
enumerated above. We had m mind surveys as 
that mentioned in Section III. of the present re- 
port, namely, a geophysical survey of the mineral 
resources of certain parte of Australia, upon which 
task Mr. A. Broughton Ede has lately embarked 
with the financial support of the British and Aus- 
tralian Commonwealth governments. Apparently, 
however, these wider schemes are not considered 
as activities proper to the functions of the Oversea 
Settlement Committee. Regarding the geophysical 
survey of Australis, it remarks: “ It was decided 
that the effect on development and immigration 
was, too indirect to justify a contribution to the 
cost of the proposed survey under the Empire 
Settlement Act." 

Undoubtedly the Committee has a most djffioult 
task to perform; but it is one of ever-increasing 
amportance. Therd are abundant empty spaces 
within the Empire suitable for settlement by our 
own people. Great Britain, judging by our un- 
employmertt, is badly overcrowded. The nation is 
spending vast sums annually on the maintenance 
of an army of unemployed, and what is still more 
disastrous, the will-to-work of a large section of 
thé population is being steadily undermined. The 
situation calls for almost heroic measures, but the 
Oversea Settlement Committee appears to be 
afflicted with a fearful timidity. It is true that 
Gregt Britain as a whole suffers from the same 
disease, but we have the right to expect that those 

*s 
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face to face with the problem af Empire settlement, 
provided with all facilities for arriving at a true 
appreciation of the situation, should give the Em- 
pire a bold lead. So far the Committee has failed 
to rise more than a few steps to the height of 
opportunity. The schemes in operation as outlined 
in:the report are quite inadequate to the urgent 
needs of our time. 

What is wanted is a report dealing with the 
problem of Empire settlement in a thoroughly 





scientific spirit and couched in such language that. 


it will command thé attention of the various govern- 
menta of the Empire as & whole, and provoke them 
to energetic action. 





World Meteorology. 

Manual of Meteorology. By Sir Napier Shaw, with 
the assistance of Elaine Austin. Vol. 2: Com- 
parative Meteorology. Pp.xl--445. (Cambridge: 
At the University Prees, 1028.) 365. net. 

HE acience of meteorology has had no very 
happy or harmonious development. After 

the invention of the thermometer and barometer, 
elementary meteorological phenomena such as ex- 
pansion of sir by heating, melting and congelation, 
evaporation and condensation, were for & time in 
the focus of physical mvestigation. But practicable 
experiments and personal observation did not prove 
sufficient for penetrating that intricate complex of 
physical phenomena which constitutes weather. 

Then the invention of the galvanometer and eleotro- 

meter, which opened new worlds to the experi- 

mental physicist, became simply fatal to progress 
in the old field. The telegraphic weather chart 
seemed’ to open & new era, and led' to the transfer 
of meteorological reeearch from the individual 
university investigator to richly equipped offices 
and institutes. But the isobario chart failed to be 
that ‘lamp of Aladdin’ which made all difficulties 
disappear. Disillusion and posue followed 
upon the highly-raised illusisns. “Galton him- 
self,” says Sir Napier Shaw, “after twenty- five 
years of unparalleled effort as chairman of the Kew 
Committee of the Royal Society, and a leading 
member of the directing council of the Meteoro- 
logical Office, the most powerful body of scientific 
men that ever directed anything, became disillu- 
sioned and discouraged at the end. He doubted 
that anything would come of it all" I could give 
many parallel examples from other countries of 
leading men of this science who, like Sir Francis 


Galton, began in enthusiasm and ended in pgasi- "Napier j 


mism. 
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Sir Napier Shaw has never ver shared this pessimism. 
Nor has he been in doubt that there is one, and only 
one, way out of the difficulties, namely, to see the 
problem in its- ful universality. This spirit of 
universality is the most marked feature of Sir 
Napier Shaw’s book, and will secure ft a prominent 
place in the history of meteorology. It marked, 
strikingly already the first introductory volume, 
* Meteorology in History,” which might also have 
been called “Meteorology and Humanity,” as it gives 
the development of human views upon thg pheno- | 
mena of the weather from the most ancient times” 
to the age of the telegraphic weather chart. The 
same spirit characterises still more this second 
volume, “ Comparative Meteorology," in which the 
more special meteorological work is begun. 

First of all, Sir Napier Shaw does not see meteoro- 
logy &s &nything like an isolated soience, bordered 
by the official duty of a meteorological institute. 
He sees it as a branch of universal physics. At 
every opportunity he has emphasised that the 
cultivation of meteorology a8 & science remains a 
university duty, in spite of all special institutes 
erected ; and throughout his book the establish- 
ment of the full connexion between meteorology and 
general physica is a marked feature. It has in- 
ducéd his enthusiasm for the tephigram, of which 
he shows the universal use for bringmg the prin- 
ciples of thermodynamics into application to 
meteorological processes; and it underlies his 
attempt to condense gur general meteorological 
knowledge in definitions, axioms, and theorems— 
certainly a very brave attempt which can but react 
favourably upon further development. 

This spirit of universality takes, however, ite 
external most striking form by the faot that, 
wherever the book is opened, we meet with’ maps 
of the entire world. No more eloquent expression 
could be given to the principle that only a map 
which is too great to have a frame is a satisfactory 
meteorological map. So long as & frame is there, 
the origin of what happens inside the frame may 
be-Igoked for outside it. But when maps for all 
atmospheric levels go alleround the earth*we ap- 
proach jn meteorology to the conditions which have 
made experimental physics so relatively easy, 
namely, that all the variables of the problem can- 
be brought under the vontrol of the investigator. 

It would lead too far to enter upon the many 
interesting details of the book, many uf which may 
perhaps be discussed more advantageously when, 
Vol. $ has appeared. But I must mentitn Sir À 
w’s open-minded and, at the same time, » 
reserved 


itude towards the newest subjects of 
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disoussion in meteorology. Through his “ Life 
‘History of Surface Air Currents ” he is one of 
the chief predecessors of those ‘who succeeded 
finally in formulating what is now called the “ Polar 
Front Theory,” and his diagram on p. 381, in which 
he represents the wind distribution in a cyclone, 

e not by the traditional spirals, but by straight lines, 
will remain the most eloquent protest ever formu- 
lated against the theory of cyclones as homogene- 
ous revolving systems. But at the same time he 
. distinguishes carefully between the unquestionable 
empirical facts, as the actual existence of a polar 
front and certain typical phenomena related to it, 
and the attempts to bring these facta within the 
scope of theory. 

In connexion with this important distinction, I 
‘must take the opportunity to mention a correction 
of historical order, common to Sir Napier Shaw’s 
book and many other books and papers dealing 
with meteorology which have appeared in recent 
years. It is true that I was formally the director 
of the Bergen Institute at the time when-the polar 
front got ita name, and waa stated to be, not a more 
or lees exceptional phenomenon, but on the oon- 
trary & daily characteristic feature of every weather 
map. But this discovery is not mine. It belongs 
to the working young meteorologists of the Bergen 
school, J. Bjerknee, H. Solberg, and T. Bergeron,— 
the last of the three joined in the work a little later 
than the first two. For my own part, I have never 
drawn a weather map, or performed an analysis 
of such a map according to what is now called those 
‘ Bergen methods,’ which have made it impossible 
for the polar front to escape observation. Thus to 
state it again, the creation of these methods of 
«weather analysis, and the empirical discoveries 
which are made by uge of them, are due to the 

. three young men I have mentioned, and not 
to me. 

Parallel to and interacting with the empirical 
investigatfons of these young meteorglogiste, my 
owm attempts went to bring the stated facta within 
the peer a of theory. This led to what has*been 

* Wave Theor’ of cyclones or of cyclone 
formation. ‘In ite origin, this theory is older than 
our precise knowledge of the phenoméha which it 
should explam. Genéral dynamical principles led 
me in the years 1915 and [916 to assume that a 
cyolonio vortex could originate in no other way than 
aseome kind'of wave, though I was not able to see 

e what kind of wave, or how it tranaformed, into & 





vortef. I hoped, however, fo get a olearer view, 


* by generalising systematioally the c 
theory. :Bu$ only a first and introdu 
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relating to this research appeared (Leipzig, 1916). 
I remained in doubt how to continue it. Sir Napier 
Shaw’s diagram might have brought me on the 
right track. But I did not at that time feel sure 
if I should not look upon it rather as & joke than as 
a serious suggestion. At the Bergen Institute, how- 

ever, from the summer of 1018 onward, every day 
brought & new and from day to day more carefully 
analysed weather chart, giving more and more 
detailed information on the life cyolé of cyclones 
from birth to death, and the effect upon my theo- 
retical work was an instantaneousone. There could 
no longer be any doubt, either concerning the char- 
acter of the initial wave, or of the general dyna- 
mica of ite development to a vortex of ultimately 
complete homogeneity. The faot that in these 
circumstances my theoretical comment on the 
empirical discoveries came to appear practically 
simultaneously with the publication of the latter, 

may explain why the whole ‘ Polar Front Theory,’ 

taken as including both the now generally accepted 
empirical facts, and also—though perhaps. still 
rejected by most meteorologiste—the ‘ Wave 
Theory,’ was credited to me, while I can take the 
responsibility merely for the latter. 

Bir Napier Shaw’s attitude towards the two 
cyclone theories, the ‘ pure ' vortex theory, and the 
theory of the development from wave to vortex, is 
that of benevolent neutrality. He ends in express- 
ing confidence that under the pressure of both of 
them the problem must yield. When—we hope 
within a short time—the next volume of Sir Napier 
Shaw’s great '' Manual" appears, we may perhaps 
find it to have yielded in that direction in whioh 
his historical diagram has been pointing as the 
first fingerpost. * V. Brapeyas. 








A Popular History of Mathematics. 
Histoire des mathématiques. Par W. W. Rouse 
Ball. Édition francaise revue et augmentée, 
traduite sur la troisisme édition anglaise par 
Lieut. L. Freund. Tome 1: Les mathématiques 
dans l'aniiquité ; les mathématiques au moyen áge 
e pendant la renaissance ; lea mathénaiiques 
modernes. de Descartes à Huygens. Pp. vii+ 
338 +9 planches. (Paris: J. Hermann, 1927.) 

- 40 franos. 

R. ROUSE BALL’S “ Short Account of the 
History of Mathematics’ must be one of 
the moet succesaful books of its kind that has ever 
appeared. Originally published in 1888, it reached 
8 sqoond edition in 1893 and a third in 1901, The 
fourth edition was stereotyped in 1008, and the 
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book has since been five times reprinted, though 
the preface to the stereotyped edition states that 
no material changes have been made since the issue 
of the second edition of 1893. Its success is to be 
accounted for by the fact that it is eminently read- 
able and is not too technical to be easily followed 
by the amateur who wishes to get a general idea 
of the course of the history of mathematics through 
the ages. As the author explained in the orjginal 
preface, it may serve as an introduction to more 
elaborate histories, but it wał primarily intended to 
give a short and pdpular account of those leading 
facta in the history of mathematics which many who 
are unwilling, or have not the time, to study it 
systematically, may yet desire to know. Accord- 
ingly, it is not overloaded with detail or masses of 
references to authorities. 

The greater part of the account is admittedly 
& compilation from existing histories or memoirs, 
and especially, so far as the history down to 1799 
is concerned, M. Cantor’s ‘‘ Vorlesungen über die 
Geschichte der Mathematik.” This faot brings 
with it a certain drawback, often inconvenient to 
the professional mathematician who makes use of 
the book, namely, that it is in general difficult to 
be sure whether, when a reference is given to some 
book or memoir, the author himself has consulted 
the original work or is merely giving a reference at 
second hand. This inconvenience, however, does 
not so much affect the non-professional reader, 
while the method adopted of dealing in ohrono- 
logical order with the lives as well as the writings 
of famous mathematicians gives a human interest 
to the narrative and so enhances the attraction of 
the book. 

After a chapter en Egyptian mathematics, Ball 
divides his history into three periods: (1) Mathe- 
matios under Greek influence; (2) mathematics of 
the Middle Ages and of the Renaissance (Chape. viii.- 
xiii), ending with Galileo, Kepler, and Desargues ; 
and (3) modern mathematics (Chaps. xiv.-xix.), 
beginning with Descartes, Fermat, and their con, 
temporaries. In proportion to the wider range 
and increased complexity of the developments in 
mathematics as wo approach recent*times, the 
story necessarily becomes more 'sketahy, so 
much so that the nineteenth chapter on the nine- 
teenth century becomes little more than a list of 
names and titles of books. s 

The volume before ug is vol. i. of the “ Édition 
française revue et augmentée," translated from the 
third English edition. Arrangements were appar- 
ently made in 1903 for a translation into Franch, 
which duly appeared (in two volumes) in 1906-7, 
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though no reference to it is made in the present 
edition. The translator, in an undated preface, 
merely states that Ball’s work formed only one 
volume, and that it has been thought proper to 
complete it by additions “ which clear up several 
important pointe in the history of science and show 





the course followed by certain illustrious savante . 


in reaching their discoveries.” These additions 
have, he says, made it necessary to divide the work 
into two parts. The first volume contains the trans- 
lation of the first fifteen chapters, the segond the 


last four, beginning with Newton; the division is ° 


an artificial one designed to make the two volumes 
about equal in bulk, the additions being more con- 
siderable in the second volume than in the first. 
We may hope that this will prove to be the case 
when the second volume appears, for the additions 
to the first are, so far as we can see, negligible. 
The period from 1903 until 1927 has been fruitful in 
new editions and fresh researches, and Ball himself 
added in the stereotyped edition a good number of 
references to such new works ; it is a pity that the 
French translator, writing in 1927, has incorporated 
scarcely any of these new references or of others that 
might have bean given, so that in this respect the 
new edition is much leas valuable than it might 
have been made. 

The translator has tried to keep as closely as 
possible to the original, but he should have exer- 
cised more care. Apart from a number of un- 
necessary misprints (for example, “ Dialte’’ for 
“ Diocles,” p. 97) and incorrect spellings of names, 
for example, “ Ainopides”’ for “ Gimopides”’ and 
““Menoschmus” for ''Mensgohmus," there are several 
statements which will raise a smile. On p. 97 we 
are told that Dionysodorus found the radius df the 
earth to be about 42,000 stades, “ ce qui gorréspond 
à environ 80,000™,’’ whereas Ball says, correctly, 
“ a little lesa than 6000 miles.” On pp. 21-22 there 
is a story from Iamblichus about the Pythagorean 
pentagram, to which Ball applied the well-known 
remark, “Se non è vero, è ben trovato"; it eill 
scareely be believed that our French translator gives 
for this: “Si elle n'est pas vraie, elle eat tout au 
moins intéressante " (I). The sense of a passage is 
sometimes “destroyed by the mistranslation of a 
word, as when '' partially ” becomes '' partiouliére- 
ment." But the most glaring lapse is on p. 45, 
where we are told that Plato visited Egypt “in 
company with Eudoxus and Strabo,” a remarkable 
feat, ageing that Eudoxus lived from about 408 to, 
355 B.0. and Strabo trom about 66 5.0. to Ap. 241 
The expjgnation is found on reference to thee 
original, here Ball observes that ‘s Plato yisited 
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Egypt with Eudoxus, and Strabo says that in his 
time the apartments they occupied at Heliopolis 
were stil shown." For the second clause the 
translator substitutes ‘‘On raconte que, de son 
tempe . . .," regardless of the fact that this leaves 
“in his time 5 completely in the air. 

Incidentally, we cannot but express regret that 
advantage is not taken of some re-issue to correct 
mistakes which in places disfigure the original work. 
Thus we are told that “ Archytas taught that the 
earth was a sphere rotating round ite axis in twenty- 

*four hours, and round which the heavenly bodies 
moved.” The second olause of this sentence is 
difficult to reconcile with the first ; but in any case 
there is no ground for thinking that Archytas an- 
ticipated Heraclides of Pontus in holding that the 
earth rotates on its own axis in twenty-four hours. 
The error may perhaps be due to a confusion of the 
name of Archytas with that of an otherwise un- 
known person, Hicetas of Syracuse, to whom, 
alternatively with Heraclides, the discovery in 
question is attributed. T. L. H. 














Sex and the Gene. 

The Genetics of Sexuality in Animals. By Dr. 
F.A.E.Crew. (Cambridge Comparative Physio- 
logy Series.) Pp.x+188. (Cambridge: At the 
University Presa, 1927.) 10s. 6d. net. 


HE chromosome theory of heredity has been 
of considerable value in advancing our 
knowledge of how characters are transmitted 
through the germ cells from one generation to 
another, but there is an important gap yet to be 
filled. We have little knowledge of the develop- 
mental processes involved. It is Dr. Crew’s aim 
to place before the reader material derived from 
the study of sexuality*in animals “in the hope 
that someone may be sufficiently stirred as to 
decide to devote himself to a subject which has 
always fagpinated me... how the gene in ite 
aotjon produces its end result, the character.” If 
the solution of this problem were the main,end 
in vie, the physiologist, to whom the book is 
primarily addressed, might question the advigability 
of selecting such a complex subject rather than one 
with more immediate prospect of quantitative 
treatment. However, sexuality is in itself of 
sufficient importance to justify extensive treat- 
ment, and much can be said in favour of it as a 
subject for the study of developmental physiology. 
* GQoldechmidt, whose own contributions flay a 
e primary rôle in the theory developed by Crew, has 
already dealt extensively with the same 1bjeot in 
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“The Mechanism and Physiology of Sex-Deter- 
mination ” (English Tranalation.. Methuen, 1923). 
Some similarity of treatment was therefore to be 
expeoted, but it is disappointing to find in many 
passages how closely the two books resemble one 
another. This resemblance diminishes in places 
the value of Crew’s book as an independent 
oritique of the subject. Ina work dealing largely 
with experimental material, more space might 
perhaps have been devoted to the exposition of 
original date. For the most part, general infer- 
ences only are given, and one gets little information 
on the relative significance of the actual resulta 
from which the inferences are derived. References 
are, however, amply given, and extensive biblio- 
graphies are a valuable feature. The book requires 
attentive reading, since not infrequently the writing 
is somewhat involved. On the other hand, the 
book gains considerably by the style being both 
emphatic and provocative. 

The first two chapters give a compact account of 
the genetic evidence bearing on sex determination. 
The third is mainly devoted to Goldschmidt’s work 
on Lymaniria and his ‘ time law of intersexuality.’ 
In extending this ‘law’ to amphibian develop- 
ment, Crew contributes to the simplification of the 
subject, but & similar extension to mammals in 
explanation of hermaphroditiam is not 80 success- 
ful. The material described shows varying degrees 
of abnormality, and it is not unreasonable to assume 
that a time relationship is mvolved, but the 
genetic and embryological evidence seems insuff- 
cient to support the elaborate and somewhat 
lengthy treatment. Many very arbitrary assump- 
tions are made, and the discussion, although not 
without interest, lacks objectivjty. 

In Chap. iv. it is shown that in a number of 
animals extrinsic changes may result in a deviation 
or reverdal of the sexual characterisation primarily 
established by the genotype. In discussing plum- 
age characterisation in the fowl, Crew abandons 
the orthodox theory sf hormonio specificity of the 
gonads and advances the hypothesis that male 
and female types of plumage are expressions of 
different metabolic levels. The hypothesis accom- 
modates miny of the known facts and provides 
perhaps the simplest explanation of the henny- 
feathered cock which has yet been advanced, but 
the term ‘ metabolio level’ is indefinite and allows 
considerable elasticity of interpretation. A critical 
test would be found in the resulta of gonadeotomy 
and transplantation. Crew groups 4 series of 
‘esulta’ in tabular form, but no specific references 
are given to the actual data. The majority of the 
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groups can be accommodated by either hypothesis. 
No detailed account whatever is given of those 
groups which are really crucial. It is claimed 
that the case of a single bird desaribed by Green- 
wood and Crew cannot be accommodated by the 
orthodox hypothesis, but apart from the numerical 
imadequacy of the material, it is not free from 
objection on theoretical grounds. Since the pub- 
lication of the book, Domm in America has obtaimed 
similar resulta with adequate material but does 
not consider it necessary to abandon the theory 
of harmonio specificity as applied to the normal 
animal. As the account stands in the book, 
Crew's hypothesis, although provocative of careful 
consideration, can only be regarded as highly 
speculative or intelligently prophetic. 

Chap. v., on “Sex Reversal in the Adult," con- 
tains some interesting material. In the main the 
theoretical interpretation is similar to that ad- 
vanced in earlier sections. The short chapter on the 
“Mode of Inheritance of Sex Dimorphic Char- 
acters ” suggesta that further work might be done 
on this subject. The bodk closes with a chapter 
on the ‘Sex Ratio.” Differential mortality post 
concepitonem will in part explain the significant 
deviation from equality at birth and later stages, 
but an entirely satisfactory explanation has not 
been found to account for the deviation at con- 
ception which has frequently been assumed. i 

As one of the first of the Cambridge Comparative 
Physiology Series, the general editors are to be 
congratulated on the format. The printing main- 
tains the high standard of the University Press. 

ARTHUR WALTON. 





London and Londoners. 


The Earlier Inhabitants of London. By Prof. F. 
G. Parsons. Pp. 240. (London: Cecil. Palmer, 
1027.) 10s. 6d. not. 


OR the nonce, Prof. F. G. Parsons has laid 
aside his calipers and turned historian. Theap 
forty years and more he has sought to meet the 
needs of professional anthropologists by supplying 
them with date relating to the races sand peoples 
who have lived in England in all periods of ita 
history—from Palswolithic times to the present. 
He has-now written a book to please himself on 
“The Earlier Inhabitants of London"; he*has 
set down, in easy narrative, with many a aly 
allusion and pleasant digression, all he has suc- 
ceeded in learning concerning the founders of his 
native city, London. Nor will readers hawe *o 
proceed far to discover that their guide to ancient 


No. 3059, Vor. 121] s: 


NATURE 


935 


London is a frank outspoken Saxon whose inborn 
sympathies are enlisted in favour of that element 
of the British people which is fair in colouring 
and long in skull. He brings his history of London 
to & close just before the coming of the Normans ; 
at that time he estimates that sevef-eighths of the 
inhabitants of London ‘ were of Nordio blood.” 

We have no direct testimony concerning the 
beginnings of London; all we know, or can hope 
to know, concerning ita earlier history is, as Prof. 
Parsons reminds bis readers time and again, 
circumstantial and inferential. He accepta the 
belief now current, that London began to come 
into existence between the landing of Julius 
Cesar, 54 B.0., and the coming of the legions of 
Claudius, A.D. 43, and that it began as a port for 
the midland tribe—the Catuvellauni, whose capital 
town was the present 8t. Albans. Having accepted 
this much, he then infers that ita earlier inhabitants 
must have been recruited in the main from the 
peoples who occupied adjoining regions—the 
Cymrio Belge. His search for evidence bearing 
on the racial constitution of the people which 
Cæsar found in possession of England, takes 
Prof. Parsons far afleld. He finds that they were 
in the main a Coltic-speaking people of Nordio 
origin, which had absorbed the still older racial 
elementa of England—the round-headed ‘ beaker’ 
people, the long-headed people of the chambered 
barrows, and a stil older strain derived from 
Paleolithio times. 

Nevertheless, on the evidence obtained from 
cemeteries of a pre-Saxon date, Prof. Parsons 
concludes that in the earlier days of London the 
home countries were inhabited by a people 
essentially Nordic in ite racial constitution.” The 
Saxons who began to invade Englandein the fifth 
century of our era found ite eastern and south- 
eastern parte occupied by a people who, like 
themselves, were Nordio, or north-west European, 
in origin, No doubt merchants ffdm abroad 
settled in London and brought their fanfiliee 
with them; it may be, as Prof. Parsons hinta, that 
foreign legions stationed near London did leave 
their mark on the ‘ earlier’ LondonBrs, but if one 
may rely ‘on the'evid&noe of skulls of Romano- 
Britons preserved in the Mtseum of the Guildhall, 
the predominant Londoner in Roman times was, 
as Prof. Parsons suggests, of Belgio or Nordio 
origin. But the round-headed Gaul from cgrfire | 
and sputhern France was not negligible. e 

After the departure of the Roman legions, the 
history,af London is darkness, but Prof. Parsona” 
give reasons for his belief that the Saxon invaders 





936 





NATURE 
29 e 


[Juwx 16, 1928 





left the city alone until the seventh century, when 
the Saxons of Essex began to settle in it. In the 
ninth century, Alfred Saxonised it more effectually. 
Later still came the Danes and the Norse, to swell 
the North Sea element in the racial constitution 
of the Londoner. 

. Some day, perhaps, Prof. Parsons will give us & 
racial analysis of the modern Londoner. It is 
oertainly very difficult to find a native of London 
who oan claim that all four grandparents were 
born in gr near London. London draws people 
to-day, just as it did in ite earlier history, from 
all parts of Europe, and yet, we believe, when full 
inquiry is made, that even to-day London is still 
essentially a Nordio city. However this may be, 
there can be no doubt of our present indebtedness 
to Prof. Parsons ; the book is manifestly a labour 
of love—a rebound from the repression that our 
modern methods of investigation impose on all 
anthropologists. Who has not wished, in the midst 
of the dry narration of faote—just for a glorious 
hour in which to set down what is surmised, 
ag well as that of which we have proof? It is just 
because Prof. Parsons has ‘let himself go’ that 
he has succeeded in writing a book which is at 
onoe interesting and stimulating. 


Our Bookshelf. 


of the Progress of Applied Chemistry. 
ol. 12,1927. Issued by the Society of Chemical 
Industry. . 743. (London: Society of 
Chemical Industry, 1928.) Members of the 
ii of Chemical Industry, 7s. 0d.; Others, 
128. 6d. 


Wrru, the exception of the chapter on explosives, 
on wh it is evidently intended to report in 
alternate years, the present issue of the “ Annual 
Report on the Progress of Applied Chemistry " 
again constitutes & reasonably complete and moet 
valuable survey of a year’s achievement. The 
general T of the- reporta, with their copious 
references the original information eon which 
thef are based, their name and detailed subject 
indexes, is of course perfectly familiar to ahem#ista 
the wort over. This year the chapter on non- 
ferrous metallurgy is perhaps noteworthy jn two 
respects » it gives the impressiqn of being based 
to a special degree on exferience (although the 
inclusion of literature* references wherever pos- 
sible is always much to be desired), and, being 
written by Prof. G. A. Guess, of Toronto, it origin- 
ateg from outside Great Britain. The chapters 
on plant and machinery, fuel, gas, eto., electro- 
ehemicg] industries, rubber, spils, and sanitation 
are also provided—with every success—by authors 
«who did not is last year. 
“Discussion any part of the subject ma 
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be of doubtful profit, so great is its wealth of detail 
and diversity of mterest. Since, however, the 
chemical control of food must so closely concern 
everyone, whether chemist or not, and since the 
reviewer's copy has fortuitously been opened at the 
page dealing with this subject, the contente of this 
section of thirty - one es may be indicated. 
Vitamins, from the Eee biological, and 
industrial points of view, are first considered 
(8 pages), their origin, uction, and evaluation 
being discussed ; then poen an account of milk 
and dairy producte (5 ), ia whioh not only new 
and modified analytical methods, but also the 
resulta of surveys and researcheeon dairy troubles 
are recorded. Sections on fruit and vegetable 
produota (3 pages), canning and storage (5 pages), 
cereal productae (4 pages), preservatives and 
colouring matters (3 pages), and misoellaneous 


information (3 ) complete the chapter, in the 
course of which 161 references to origmal papers 
are quoted. X 


It is unlikely that many chemists, either in the 
British Empire or the United Stetes of America, 
are unaware of the existence of this series of reporta ; 
so much general information is brought under 
review, however, that industrial chemists will not 
be alone in welcoming the appearance of yet 
another annual volume. A.A. E. 


(1) Methods of Applied aies : for the Bxplora- 


tion of Oil, Ores, and Useful Deposits. By 
Dr. ich Pautach. . Iv+82. ouston, 
Texas: Gulf Publishing Co., 1927.) 6.50 dollars. 
(2) Die magnetischen Verfahren der angewandten 


Geophysik. Von Dr. Hans Haalck. (Sammlung 
geoph ikalischer Schriften, hera ben von 

ot. Dr. Carl Mainka, Nr. 7.) Pp. vii -- 150 43 
Tafeln. (Berlin: Gebrüder Borntraeger, 1927.) 


12 gold marks. 
(3) Blekiris che Bodenforschung : thre physikalischen 
Grundlagen und thre praktische Anwendung. Von 


ischer Schriften, herausgegeben von Prof. Dr. 
Carl Mainka, Nr. 8.) . Xi - 228. (Berlin: 
Gebrüder Borntraeger, 1928.) 18 gold marks. 


(1) Tus mmay growing importance of geophysical 
methods o prospecting for oil, orte, and other 
deposits is stimulating the production of numerous 
books on the subject. Of the three here noticed, 
that by Dr. Pautach attempts to cover the whole 
feld, and has ohaptets on the various classes of 
method, gravitational, seismic, acoustic, magnetio, 
electric, and radioactive. The treatment is very 
cursory. The book deals with the subject rather 
after the m&nner of an engineer’s pocket-book or 
ei diu of formule; it seems scarcely likely to 
be of serious use to anyone desiring to appl - 
physical methods in practice. oe 
(2) (3) The two German books are in a different 
category ; each deals oarefully and in detail with 
the underlying principles, the practical applications, 
&nd the instrumental equipment connected with & 
.Bingle olass of EDEN methods, electric or 
pen pat They should be of real value to applied 
geologista, but it need scarcely be said that success 
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in the use of geophysical methods of p i 
depends very largely on the possession of eee 
judgment and experience in interpretmg the 
hysical measurements in the light of ihe; olarai 
FA for the district. 


- A Descriptive List of the Printed Maps of pL bad 
- 1874-1916: iie de be rad My and a Tabu- 
lar Indez. By T. Chubb. And a Descriptive 
List of Norwich Plans, 1541-1914. By Geo. A. 
Stephen. . Xvi-- 280 +26 plates. (Norwich : 
Jarrold and Sons, Ltd., 1918). n.p. 
Tas is a useful,and scholarly handbook for the 
grapher, antiquarian, and historian to retain 
fos reference on their shelves. Norfolk was fav- 
oured by the old 





cartographers ; moreover, the 

ioneer work on soils and gi logy which emanated 

m the county at a later ie Baiped to maintein 
contemporary interest in ita maps. After an inter- 
esting introduction, in which due credit is given to 
the work of John Norden and others in the sixteenth 
century, when Norfolk was an active napa caer 
county, Mr. Chubb gives a catalogue of Norfo. 
maps from 1574 until 1916. Each entry is accom- 
panied by informative notes which are biblio- 
graphically valuable. Well-selected examples of 
maps published at intervals of about twenty years 
help the reader to visualise the advance in the art of 
cartography, and in the development of the county. 
But for the fact that reference has been made to 
geological maps (for example, Samuel Woodward’s 
early map of 1833) and to soil maps, it might be 
invidious to point out that the first map showing 
Glacial Drift, that of of Norfolk and Suffolk, 
by 8. V. Wood and F. W. Harmer (Mon. Palmonto- 
graph. Soc., 1872), has not been mentioned. As it 
waa the first of ita kind in the world, it is certainly 
worthy of a note. 

The latter half of the book is contributed by 
the City Librarian of Norwich, who has catal 
and added notes on the various plans of Norwich 
contained in the Norwich Public Library, Castle 
Museum, and th’ British Museum. A compila- 
tion of this kind for so ancient and ecclesiastical a 
city as Norwich was worth doing, and the author 
has done it well. The tabular index of the whole 
book, under the phers" names, 
is to be specially commended for ita usefulness. 


Lehrbuch der analytischen @eomeirie: Grundlagen, 
Projektive, Huklidtache, Nichteuklidteche Geometric. 
Von Prof. L. Heffter und Prof. C. Koehler. 


Band 1: Grundlagen, I. Stufe, 
Euklidischs Ebene. Zweite wi ich umgear- 
beitete und vermehrte A . Pp. xvii +477. 
(Karlsruhe: G. Braun, 1927.) 20 gold marks. 


Tas is a book for which there is not likely to be any 
great demand in Great Britain. ' Yet it may be 
questioned whether more attention ought not to be 
paid to this kind of work in the ordinary honours 
course. For example, there are students who 

ialise in geometry without learning anything 
about the modern theory of its foundations Per- 
hapa some knowledge of the subject matter of the 
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introduction of this volume might be required of 
them. Again, projective geometry is a subject of 
increasing reputation, in that ite foundations are 
geoure i some of the attacks whioh are 
destroying our confidence in anything that depends 
upon measurement. Lastly, the physicist oan no 
longer afford to the non-Eutlidean systems 
as an idle fancy of the mathematician’s brain. It 
is not sugg of course, that this particular book 
could be adopted for general use in Great Britain ; 
but rather that something of the same kind, 
perhaps leas elaborate, may before long be oon- 
sidered as of the general educatign of the 
mathematician. A. R. * 


The Statesman’s  Year- Book:  Siaistical and 
Historical Annual of the States of the World for 


the Year 1928. ited by Dr. M. E 
Sixty-fifth Annual Publication: Revised after 
Official Returns. . xxxvi +1538. (London: 
Macmillan and Co., Ltd., 1928.) 20s. net. 


WrrH the exception of the usual careful revision 
in fact and figures, this valuable publication in ita 


present issue has undergone few o The 
I of the book, with ita many gubheadings and 
index, greatly facilitates ita qso. Although 


it is some twenty pages larger than last year, the 
volume has been slightly reduced in bulk. 

has now been removed irom the mandated Terri- 
tories in the section on the British Empire and 
added to the independent States. A new para- 
graph on the Saar, and a much-expanded section 
on the Aigean Islands of Italy, have been added. 
There are the usual introductory tablea of statistios 
and sections on the International Institute of 


ioulture and the League of Nations. Two 
coloured maps show respectively French, ish, 
and International zones of influence in Morocco, 


and the new boundary between Canada and 
Labrador in terms of the Privy Counsil’s report. 


Hand-List of Catalogues and Works of Reference 
relating to Carto-Bibliography and Kindréd Sub- 
jects for Great Britain and Ireland, {720 to 1927. 

Sir Herbert GeSrge Fordham. Pp. 26. 
(Cambridge: At the University Prees, 1928.) 
25. 6d. net. 


Sm Gasonas FonpHAM has laid studgnta of carto- 
graphy tnder an obligation by the publication of 
this volume. In the list he gives the titfes of 
nħety-one works, from ‘The English Topo- 
grapher " of Dr. Rawlinson, a if 1720, to ` 

. M. A. 'g “ Historical Catalogue of Surrey 
“Maps,” af 19284 Thg stream of publication seems 
to have been fairly continuous during the two 
hundred year perigd in question, except for gape 
of no publication from 1736 to 1768; from 1780 
to 1814; and 1840 to 1870; gaps curiously equal. 
There seems no probability of the stream -drying 
up now, for no fewer than sixty-seven of the works 
catalogued have been published during the present 
oen . Sir George Fordham himself, and Mr. 
Thomay Chubb, have an honourable pre-eminente : 
amongst the modern workers at this subject. * 

d . 
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“Letters to the Editor. 
[The Editor does not hold himself roe 


the writers of, rejected manuscripts intended for this 
or any other part of Narunn. No noice 1s taken 
of anonymous .] 

bd Helium and the Genesis of Petroleum. 


VARIOUS hydrocarbons, but more especially methane, 
are common constituents of the natural gas effusions in 
many of the world, and another very common 
constituent is helium, EI in relatively small quanti- 
dies, whiok traces to about l per cent 
ormore. In mid- United States of America, where 
large oilfields exist, and for which more complete in- 
formation is available, it that the region in 
close proximity to the oil fleld is also & region of rela- 
tively high helium content in tho he ques | . B. Rogers, 
Professional] Paper, 121, U.S. ogi 
Waahington, pp. 68-91; ; 1021). 

Lind and farawell have investigatéd the effect of 
alpha cles upon hydrocarbons, and have found 

righ pokes ydrocarbons undergo chemical 
bod eue ig to such bombardment, the h 
carbon molecules becoming more complicated. 
change found that for methane two molecules undergo 
per ion pair formed, or M/N ia 2, whilst for 
pa: s P MINE 20, for ethylene 5:1, and for cyanogen 
74 Vow. Amer. Ohom. Soo., vol. 48, pp. 2835, 2851; 
1956) The effect of alpha rays upon methane was to 
due the higher saturated hydrocarbons and liquid 
olefines,- whilst from ethylene a colourless liquid re- 
sulted, and acetylene gave rise to a white soli 

It will be assumed that helium arises from alpha 

etapa i ejected by radioactive Sisena ina 
AD produces 2 x Mise RET a 

t of oe ae ionises 2 x 105 name 

foot cab gare Now pipi particle eventually 

rores & helium atom, we iare od d io 1 of 

is, in ite of formation, e of ionis- 

ing this epis ip Taking Lind and Bardwell's 

result that for methane M/N is 2, each cubio foot of 

helium may alter 4 x 105 ou io feet of methane (weigh- 

ing 8 tons) into higher and more complicated hydro- 
carbons. - 

The action follows the equations 

e 
E ad z GH’: 
J (iad tad E well, loo. oit.). 

Considering liquid hydrocarbons more specifically, it 
has been calculated from the results already mentioned, 
that 1-2 milli of these resulted from the formation 
of 0-000016 cac. of affective helium, or nearly two tons 
of li pel and de ie ilg ater 

verage helium content of 142 Canadian sources 
‘of of natural gaa is about 0°25 oent (R. J. Elwortiy, 
t. of Mines, 1926), and from 325 United 
Bett boar. 5 per cent (Rogers, los. cit.). 
Since many of these gas wells produce enofmous 
volumes of gas, it is to be expected that radioactive 
disin tion as measured by the helium produced 
during long Aenean ot aso of geological jme may have played 
an important part in formation of Dia enia un It 
is true that, owing to the city of experimental re- 
gulta, the figures, arrived as may be te some extent a 
matt&r of opinion, and it is also a long way from 1:2 
eas. Lind and Dirdwell are to be ‘lied 
ta ofeMeasra. Lind and Bardwell are to be 

. MED that in the Petrolia gas field, where the original 

lium has been estimated at 10° cubic feet (ot flücgore 
Refart, P 62), millions of tons—indeed, according to 
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ical Survey, 


.(1) from bromine water 


the above calculation, two thousand millions of tons— 
of liquid hydrocarbon may have resulted in this area. 

In view of these figures the queation of the origin of 
petroleum Deea fms The percentage of helium 
content in the prolifically oil- 
generally small, but Lind states (Nat. Acad. Soi., vol.11, 
p. 772; 1025) that recent then unpublished estimates 
show that helium is confined to no particular of 
strata but depends rather on the retentivenees of the 
sands. It might also be mentioned here that the. 
helium in the atmosphere, assuming it to be entirely of 
subterranean origin, corresponds, under pro con- 
ditions of production, to 4 x 1015 tons of liquid hydro- 
carbons. ` 

The presence of denge compounds in troleum and 
of bitumen in meteorites, the high*sol ty of radon 
in petroleum, end the wide distribution of the radio- 
active elements, together with the formation of both 
paraffins and olefines in the experiments quoted, seem 
to make these questions worthy of further investigation. 

palsies ipee a oted above are in progress, it might 
be expected that hydrogen would be a common oon- 
Blituent of natural gas in some other form than as 
simply appearing in the hydrocarbons. 

C. COLERIDGA FABR. 
M. N. Roamas.- 


series is 


Physical cae ae. 

terbury Colle 
Christchurch, 

Active Nitrogen. 

Taa function of impurities which seam necessary 
to the formation of the afterglow in active nitrogen 
has been interpreted as being m the poisoning of the 
surface to the combination of nitrogen atoms, Ex- 

ta were commenced to study the róle of the 
impurity oxygen. It was felt that the possibility 
could not be entirely excluded that o was 
necessary in some physical action to induce the after- 
glow in the gas phase. Aocordingly pure Goins 
nitrogen was introduced into a litre Baily. into the 
centre of which pure o could be admitted more 
or leas uniformly in all directions. In impure nitrogen 
the active species which eventually give rise to the 
glow are created in the discharge and remain for some 
time after oeesation of the latter. If the same occurs 
in pure nitrogen, and if merely: the presenoe of 
sary o ig required for the ow forma- 
tion, thon the afterglow may be to appear 
if oxygen is introduced into glowless nitrogen im- 
mediately after discontinuing the discharge (electrode- 
leas). Pure nitrogen was prepared by Main eee 
ammonia and 

er, a ns 8382; 1927; ee aren, 
plies ride Man) 1921); ; (3) from sodium 


For BOMO DR it “was impossible to produce 
absolutely glowlees nitrogen (although the ow 
was very weak and of short duration), even 
though the ytmost precaution had been to 
ensure the ogmplete abeence of oxygen and other 
bulb at high Only after d RE of the 

at temperature and er vacuum 

was glowleee nitrogen obtained. Upon the intro- 
duction of oxygen (1 per cent) in the manner 
descrabed above, no glow was This was 
repeated several times with nitrogen from both 
sources with the same resulta. Furthermore, after 
the oxygen had been admitted and the mixture now 
subjected to m little or no glow was 
discernible. very strange indeed. I 
ubfiale these paren in view wol the reoent work of 
erzberg.(Z. fur Physik, 48, 878; 1928), whose 
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investigations offer an explanation of these effecte. 
Herzberg, in some vey uud experiments, finds 
that freedom of the from gases such as water 
vapour or hydro is a factor in the elimination of 
the afterglow. with nitrogen containing more 
or leas oxygen, he reporte no afterglow if the vessel 
- has been well baked out. The addition of small 
quantity of hydrogen to pure or ees nitrogen, 
whioh cannot be made to glow iteelf, again produces 
& very intense ow. In this connexion Bon- 
hoeffer and K 8 observations (Z. fur phys. 
Chem., 127, 385; 1927) that impurities, whatever 
they are, have no effect on the character of the after- 
glow that the unpurities as such 
take no in the excitatioh process which produces 
the luminosity. This is in ent with oon- 
clusions to be drawn from the experiments described 
above. 

The optimum amount of oxygen for production of 
the afterglow has been given as about 0:23 per oent, 
while 2 per cent completely obliterates it (Bon- 
hoeffer and Kaminsky, b e ov.; Strutt, Proc. Roy. 
Soc., 88, 589; 1913) I have been able to obtain 
very intense nitrogen afterglows in air (21 per cent 
oxygen), and even in mixtures up to about 67 p 
(although with decreased intensity but 
observable with a spectroscope), in the electrodeless 
discharge at a preasure of about 0:2 mm. Hg and 
below. At higher preesureg the type of afterglow 
changes until at about 1 mm. and up to 2 mm. (m 


air) only the ocontmuous afterglow trum of 
oxygen noticed by J. J. Thomson (Ph. Mag., 
32, 821; 1891) is observable. The nitrogen and 


Oe ere ee Parne ae cen 
distinguished with an ordinary spectroscope. erz- 
berg reports similar findings. These differences from 
the resulta of other workers are readily i ended 
the differences in the e imental preesures employ 

Studies have been m of the aleine at different 


pressures with ing mixtures of nitro and 
Parca aad willbe pablished 1a khe Gore d time. 
BARNARD Lewis. 
(National Research Fellow.) 


University of Minnesota, 
Minneapolis, U.8.A. 





Does Methylene Blue penetrate Living Cells? 

Ix Naruna (vol. 421, No. 8053, p.°726) the following 
statement was made under ‘“‘ Research Items” (in 
connexion with the identification of dye found in 
vacuole of ocells of Valonia): ‘‘ The methylene blue, 
moreover, penetrates as such, and it is not the lower 


homologue, trimethylthionine, that penetrates as 
Irwin thought. The latter is found in which has 
stood for some time after being exp &nd arises 


from oxidation of methylene blue." 

The matter is of far ter importance than woulki 
ap on casual ing, since methylene blue is 
widely used as & vital stain and as an indicator for the 
oxidation reduction potentials of oells., It therefore 
seems worth while to direct the attention of readers of 
NATURE to the fact that the problem of methylene 
. blue etration is by no means so nearly settled as 
would be gathered from the above statement. 

In my publication (Irwin, M., Proc, Ezp. Biol. and 
Med., 24, 425; 1926-27. J. Gen. Physiol. 10, 427 ; 
1926-27), JI have shown by spectrophotometric 
measurement (made in oo ration with W. C. 
Holmes, of the Bureau of Chemi , Washington, 
D.C.) that it is chiefly trimethylthionin or azure B 
that is present in the sap extracted from oells plaoed* 
in methylene blue solution at pH 9:5. These ma@astire- 
menta were made immediately after extraction of the 
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‘sap from the cells. This shows conclusively that the 
trimethylthionin waa present in the and was not 
formed from demethylation of methylene blue after 
the sap had stood in air for some time, as is intimated 
in the sentences quoted above.  . 

Moreover, it was shown that methylene blue was 
found in the vacuolar sap of cells (placed in methylene 
blue solution at pH 9-5) only (1) when the cells were 
injured, or (2) when the oontammation of the sap by 
the stained cell wall ocourred at the time of extractions 
of the sap. 

The penetration at low pH values (namely, at 
pH 5-5) was too slow for analysis unless the cells were 


Een 

urthermore, the e iments desori in theee 
papers were repeated by me at three different seasons,” 
covering over & , and using various samples of 
methylene blue, and identical resulta were obtained. 
The necessary optical measurementa were made either 
T W. C. Holmes or by K. 8. Gibson, of the Bureau 
of Standards, Washi D.C. These additional 
results have not been published aa they bring out no 
new facta. 1 

Such resulta are not limited to Valonta, since 
experiments with a freahwater plant, Niiella, led to 
the same conclusions (Irwin, M., bros Soc. Exper. Biol. 
and Med., 25, 503 ; 1928). 

It is still somewhat uncertain as to whether the 
trimethylthionin penetrated as such from the external 
methylene blue solution containing this dye as im- 
purity (in too small concentration for ‘detection by a 
pis urge odes but detectable by extraction with 

oroform) or whether it has formed from methylene 
blue after the latter has penetrated the cell. am, 
however, from the evidence in hand, inclined to 
favour the former explanation. li 

All the resulte were obtained by examining the sap in 
the vacuole (that is, the central space in the cell which 
18 surrounded by the protoplasm and filled with sap). 
The experiments do not show whether or not methylene 
blue penetrates the protoplasm. The latter question 
cannot be tested experimentally, since the proto- 
plaam:o layer 18 extremely thin. 

There is, therefore, real danger that false theoretical 
conclusions may be drawn from data based on pene- 
tration of blue dye from methylene blue solution. 

Marran Igwiw. 

Laboratories of the Rockefeller Institute 

for Medical Research, e 
New York. 


— 


Research on the Control of Aeroplanes. 


Iw his most interesting paper, ‘‘ Research on the 
Control of Aeroplanes "— published as & supplement 
to NATURE of May 12. Prof. Melvill Jones says, '' they 
[the Wrigfita] must have experienced the stall or the 
approach to the stell" In point of fact, during heir 

iding experimenta of 1900 &nd 1001, they were 
puzzled by the fact that on a turn the wing 
would invariably touch the A pias first, or in other 
words? they found, as modern seidhoee has redis- 
covered, that inofbasing tho of the Bwer beri 
aocentuates instead of curipg tendency to 
'Their remedy was t & vertical surface at the rear 
of the machine, which before the end of the 1902 

imental season was converted into a movable 
der. The point here is that the Wrights originally 
fitted a rudder not as a directional organ, hae un aid 
to wing-warp in maintaining lateral bal EE" 
y they firat definitely experiemoed the 
phenomenon of the ‘stall’ in their power-driven 
maohimelof 1904, when they found that the machinf 
persisted in sliding down to the ground om one wing 
. e. * 


940 
tip in spite of all 





ta to right it with the oom- 
bined rudder and wing- control. They 
eventually discovered that the o remedy was to 
put the nose of the machine down, and quite rightly 
attributed the trouble to loes of speed causing the 
controls to become inoperative. 

If I may be forgiven criticising so sound an authority 
as Prof. Movil Tonos, I think he is wrong in lumping 
all the early eee with the Wrights i in what 

ol have ve ar ier own mind the ‘ resi is 
as O ility' school Surel. 
early h Piles E ag the Voisins and Bien 
Dumont—quite definitely tried to uoe a stable 
aeroplane, seeking to attain this by such devices 
ss ‘ourtains’ between the wings and exaggerated 

*dihedral" angles. That their methods proved un- 
successful does not alter the fact that that was their 
am. The Buooeeg aésrodynamicaly of the 
Wright machme gradually brought the French school 
to the view that stability must be sacrificed to control, 
but it has always seemed to me that originally th ey 
Md e per E END a en EO 
Melvill Jones so grap describes. It was to me 
absorbi vineta i i s early days to watch the 
two ‘ hodia i converging. The French 
machines discarded nd Btebility ' devices, while the 
Mis ta in time gave up the front elevator and fitted 

led undercarriage, until the Wright biplane of 
1910 was in appearance scarcely distinguishable from, 
for example, the Farman of the same period. 
W. Loaxkwoop MARSE. 

Sentinel House, Southampton Row, 

London, W.C.1, 
May 21. 


ee eee ee werful rudder 
uad dealing with the stall, I had mainly in 
mind its use to control the lateral rolling of the aero- 
plane in the manner indicated in Figs. 6 and 7 of m 
article, I am much interested to hear from Lieut.-Co 
Lockwood Marsh that the Wrighta, as I had surmised, 
deliberately fitted it with this object in view. 

My statement that on the whole the men who tried 
to fly were themselves interested in control, whilst the 
theorist and model constructor were more interested 
in stability, was intended to be read in a broad sense 
only, and in that sense I still think it is oorreot, 

in mind such men as Lilienthal, Cody, and 
a host of others both before and after the Wrighta. I 
had not, hgwever, i the extreme interest in 
stability of the French pioneers, and am grateful to 
Col. Lockwood Marsh for pone it out. 
. MELVILLE JONES. 





. 
Base Exchange and the Formation of Petroleum. 


I wave read with t interest Dr. MoKemzie 
Taylor's detter enti “pBase Exo and the 
Formation of Coal” which appeared in NATURE of 
May 19, and am icularly interested in his deecrip- 
tion of thê e te cond by him eonoerning 
the bacterial decomposition of fata under & roof oon- 

hydrolysing soditm clay. Fats, as a body, 

ter than water, and I wondering whether 

oKenzie Taylor has conducted any experiments, 

any evidenoe, to show that in Nature solid fats 

uld be a sedimentary deposit in water and accumu- 

late a such together with sand. Some eighteen 

I demonstrated that ois can be depdsited 

in considerable quantity as an aqueous sediment 
is ther with mud or clay, but my expppimenta 

icated that ojls could not be similarly deposited by, 
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or together with, sand. For & full description of the 
Ino and my experiments, and also how in 
ature the oil odi afterwards be squeezed out of 
the clay into & sand bed, reference may be made to 
"y book, “ The Geology of Oil, Oiül-Bhale, and Coal.” 
gather from Dr. McKenzie Taylor's desoription 
that m his experiment the bacterial decomposition 
under alkalme anaerobic conditions of the fat which 
was distributed through a sand layer at the bottom 
of the beaker took place in freah rather than in saline 
water. If go, this may possibly account for the yield 
of methane rather than of er members of the 
series. Connate oilfield waters which occur, 
together with oil, sealed up in oil-sands, have a distinct 
resemblance to ordinafy sea water, They differ 
from ordinary sea water in inofeased salinity and 
deficiency in sulphates and magnema. Two years 
ago I deduced that natural petroleum oil owes ita 
origin to the bacterial decomposition under anaerobic 
conditions, in some cases of vegetable oils, and in 
others of p a pre by sulphate-reducing bacteria 
in sea water, that the differences between connate 
oilfield waters and normal sea water were just the 
differences which would be produced by the action of 
such bacteria. The el discovery of sulphate- 





reducing bacteria in the connate oilfield waters of the : 
Illinois, Sunset-Midway, and i oilflelds of 
America, by Dr. Edson B. Bastin, ords & oertein 


amount of support for my deductions. If, parallel 
with the gs pera which he. is conducting, Dr. 
&ylor would conduct a second set of 
experiments to determine the effect of the bacterial 
decomposition in sea water under anaerobic conditions 
by as aestuaris (van perdon] and its associates, 
protop on one hand, and of vegetable oils on 
the other, incorporated as sediments in olay, a oom- 
pen of the results obtained would be extremely 
e. 


28 Áddison Avenue, 
Holland Park, 
London, W.11. 


The Miorenstein Reaction. 


Duarxa the and in conjunction 
with several erent ae rie ben Il have studied 
the reaction which takes place he diazomethane 18 
added to various acyl chlorides,,and I have shown 
that the change which takee place is always of the 
-type represented by the equation, 
R.CO.Ol+CH,.N,=R. CO. OH,. Cl+N,. 


The details of the method are desonbed in my first 

(Jour. Chem. Soc., 107, 1491; 1915) on the 

ject, and it suffces to state here that the reaction 

was conducted by Paagog the diazomethane into the 

ayl chloride, the ia reactant being always in 

exoees during the reaction. This is commonly known 
1122; 1928 


as the Nierenstein tion. 

dt (neni 61, 1 eae m 
xperimen: regults, an 

that if the method of condu p peaa ere. 

versed, and the acyl chloride ed to the ethereal 

solution of diazomethane, so that the latter remains 

in excess, & change takes place which is represented 

by the equation, 


R.00.Cl+CH,.N,=R.CO.CH.N,+HCl, 


Murray STUART. 


the main product being of the ,R.CO.CH.N, 
instead of the the type, R. CO. . GL 
. op den lished in the Journal of the Chemical 


Sodiety a few days ago (p. 1810), Bradley and Robinson 
state that when diazomethane is treated with benzoyl 
te 
e 
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chloride the main product is diagogoetophenone Boinue, and 
they therefore suggest that I and my oo 
‘this case Clibbens, have published statements which 
cannot be corroborated. I would point out that sinoe 
they conducted the t m accordance with 
the second alternative method af Arndt, it is not 
surprising. that they obtained the result which they 
might ha have anticipated had they been ted 
Arndt’s work, and not the result which would 
have been arrived at if they had followed the 
re Or ne ee feastlon vad confined by 


I also take this opportunity of correcting a some- 
what serious mis-statement which the same authors 


make in reference to my worke They expreas surprise 
that I should have.stated that a certain substance 


pound active Ph. Br.Co. should 
gt from alcohol” T. C. S., 
47, 1730, 1925), to this alleged statement 


. 88 an “ unoconventionality.” Reference to the 

will show that the substance is said to '' 

in long needles from benzene,” and that aloohol is 
not mentioned as a solvent from which the substance 


The University, Bristol. 


M. NIiBBRMNBTHIN. 





^ Infra-red Emission of Carbon Dioxide. 


Dun tbe course of an investigation into certain 
pee emission spectra, we re-examined that of 
carbon monoxide. In the absorption 
spent of carbon dioxide it is necessary to presume 
existence of three fundamental vibrations in the 
neer infra-red ; in this way the other bands observed 
in the so-called rotati -vibrational can 
be &ooounted for as a system of harmonios and oom- 
binations: nevertheleas the observed /values depart 
from those calculated by several units per cent. 

If the emission ia analysed, it is found 
that most of the have shifted towards the lo 
wave-lengths and so become exact multiples o 
frequency, y= 16x 104, in the far infra-red. Our 
observations are recorded in the following table: 
are taken 
from the work of er Philipps (Zeug. f. 
Physik, 30, 641, 1920). ` 

























u— 
Emision. 
No. 
x10 
L- 
` a Calo. Obs, 
1. 1704 1760 1704 
2. 1:98 1508 
8. 2-40 250 
2-79 074 
4. 2-84 1056 
2-87 1045 
5. 4-40 673 
9. TH S 
7. | (187-4 














“No. 8 is new, not having been previously Based 
either in absorption or emission ; No. 4 is a double 
doublet which can just be resolved with a rook‘salt 
priam meter; No. b is generally quoted aa 
i40, but most careful calibration of the two epeotzo- 


meters used, ther with t repetition, 
' confirms our ker pe idcm 
bunsen flame at a lower temperature being 4: 


Many interesting theoretical points present em- 
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selves, but it seems that hére we are dealing with a 
ure rotational ; it is tive that the 
gyroscopic molecule (fo on the earlier 
Bohr atom) executes a Pickers prosen at low 
temperatdres which changes to a true rotation at 
more elevated ones. 
A oorresponding simplicity underlies the water 
vapour emission spectrum which we have also 


inv ted. 
E C. R. Barnzy. 
K H. Lm. 
Bir William IRAM agp a ER of 
Ino: Eevee 
on 


baie as 25> 





The Spectrum of Ionised Sodtum. 


In a noteworthy article with the above title (PAd. 
Mag., 5, 150; de Prof. F. H. Newman has given 
& new ae pie sence a Ue e meu ot 
sodium, which had previously been investigated b 
Foote, M. , and Mohler. The linee in oen 
lie mainly in the near ultra-violet, between 2300 A. and 
4800 A. No analysis of the Na II spectrum is 
attempted in the above-mentioned paper, but & 
number of showing constant differences are 
given. I wish to show that using one of thoee 

i oes (most of the others seam to be accidental) 
it is le to arrange numerous strong lines as 
combinations oe 8 soe TU o, E DI 
corresponding to transition (3s!! 

The wave-length arrangement is the following : 


(Ps (4 P, (PP, (n) P, 

Pry 8583 | 3681 8711 

Ps 3093 

Pa 8056 8130 3408 
P 8008 8079 : 8186 . 3400 
De 2918 2084 on 3280 
Dy 2860 2924 2075 3212 
fi 2842 29085 3190 
Ps 2881? . ziv 
Pr 2810 2872 2921 3150 
n 2586 2810 
The vag ip differences between the four lower 


levels 3P,, 1P, are respectively: 765, 592, 
2481 om, P me sum of the second and third of 
these is the difference 3078 cm. the oocurrenoe of 
which was found by Prof. Newman. jt if note- 
worthy that the -differencS *P,—3P,- 1857 om.-!, 
which may be interpreted as an L ‘doublet yields, when 
inserted into the relativistic doublet law, éxactl 
the same screening constant, 3-20, as the oorrespond- 

ing difference 780 of Ne L For the comparison of 
the foue diMferenisea cf Na TL with the od: nding 
Sm of Ne s (417, pui] end Lang ( be mado row 

y Mack, rte, and Lang 8 

du a iz). 8). T ie En the above i 
is similar to the of the principal 
series of Paschen's famous neon classification. As is 


umann region. 
Parta of the diffuse series j 
8p! (S, P, D) - 833 (P, D, F) 
have also been found. All the strong and many of 


the weaker lines have thus been ¢laasifled.- 
sae ala numerical material will be published goon. 


Orro Laporta. . 
Department of Physics, 


Imperial University, i 
* Kyoto, May 8. 
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b: + 
A Nitrogen After-glow. 


Iw the course of evacuating glass vessels which 
were to be used for experiments on the maintenance 
and starting potentials in argon for continuous high 
frequency oscillations, we observed that a nitrogen 
after-glow appeared when a discharge was passed 
through a mi»ture of dir and argon at low pressures. 
For pressures greater than two millimetres it ig very 

e difficult to pase a-disch ee, ee E 
electrodes and a amall Gales illator giving & wave- 
length of the order of 20 metres. But when the 
preesure is lees than one millimetre a discharge takes 
res eamly in air. A great many experiments have 

made on the remdual air contained in glass 
of this type 
have we noticed a nitrogen after-glow, whether or not 
the more volatile gases were frozen out with liquid air. 

Even in the linn M cise IAE vlow Nas 

Hotel ina Mectaegs of this type only qute on ewe 

very rare occasions when there were impurities present 
in 8mall quantaties, 

If, however, argon at about a millimetre 
pressure be admitted to a veesel containing air at & 
preasure of the order of 1/10 of a millimetre, a glow at 
once appears. We have not yet had the Maga iat 
to bris. uo the relative proportions of mixture 
over which this phenomenon may be produced, but 
they may be varied over a fairly wide range. Mixtures 
of neon and helium at about the same pressure do not 
show this effect. The after-glow is greenish-yellow in 
colour, and under the best conditions will persist for 
some seconds after the discharge has ceased to pass. 

We have tried & Tesla discharge through the 
mixture, hut such a di gave no sign of an after- 
glow. All the experiments with the usual methods of 
production seem to agree in showing that m has 
no effect on the nitrogen after-glow and t the 
nitrogen after-glow is not produoed when the propor- 
tion of oxygen and nitrogen ie the same aa that in the 
atmosphere. The mixture retains ita propetas over 
long periods ; for example, we have a -off 
tube in the labora which has been used to show 
this éffect for a period of two months. : 

This method of production should be exceedingly 
useful in some types of research. . A 

B. P. MoCALLUM. 


. W. E. PaERY. 
Elgotrioal Laboratory, 
. Oxford. 
. 





e. 
Thames Floods. 

Tammara is one possible cause of exceptionally high 
tides which ‘is not always kept in mind. The effect 
of a systey of low atmospheric pressure may be 
oumulative ifthe centre is moving in the%ame direc- 
tio as the tidal wave and at the same speed. If the 
centre is at the correct distance in advanoe of the 
crest ofe«ihe wave an tionally high tide may be 
B naire aig and it may be inexplicable from con- 
E eration of ewind and statio barometrio gressqre 

one. * ° . 

I oan give an example. *A few years before the 
Ne about the =e of June, a oe 

e squall passed English Channel. - 
pened to beim a 3-an boat about 15 milles Great nd 
Portand Bill yhen it , and so I can definitely 
state that the wind effect was negligible. We had a 
barograph on board, and it indicated a sudden fall 
"of 0:2 in. and a sudden rise of about 0:1 in.*about 

10 minutes ae er happened os & y 
eafternoon, and the Monda reports from 
various parte of the Boni dont of a rise in. the tide 
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after the ebb had started, and of boata refloating after 
they had taken the ground. 

ere the dep are about 20 or 30 fathoms, ' 
corresponding with tidal wave speeds of 36 or 45 
knots, the movement of atmospheric depreasions 
should always be taken into account. 


P. J. H. UNNA. 
10 Phillimore Gardens, f 


Kensington, W.8, 
May 18. 








The Pure Rotation Spectrum of Ammonia. 


Wru the assistance af Mr. C. H. Cartwright, I have 
recently investigated the abgorptiọn of ammonia gas in 
the region of the far infra-red lying between 554 and 
1804, and have observed an unexpectedly simple 
spectrum. Six lines were discovered which are 
approximately equally spaced in the frequency soale, 

five of these were accurately measured. Within 
experimental error all of the lines may be represented, 
in terms of wave number, by means of the following 


equation, 1 


- lAs = 19-957 — 0-00508m9. 
A thorough search failed to reveal other linea in the 
region investigated, and within the resolving power 
of the spectrometer those observed ein to be 


pa ned is this 


rotational energy o 


trum is due to changes in the 
the &mmonia moleoule, as it 
rot&tes about one axis. According to the new theories 
it is not possible from the o data alone to calou- 
late the moment of inertia about this axis, for the 
molecule at rest. The estimate of 2:77 x 10-9 E. 
om.*, however, is probably not greatly in error. he 
magnitude of the second term in the equation above 
shows that the molecule is relatively elastic and 
stretches considerably in higher rotational states. 
A study of the absolute intensities of absorption was 
also made and will be published shortly. d 


RicgAgnp M. BADGER. 
California Institute, 
Pasadena. 





1 
Uncommon Common Salt. 

Tue top three orystals of sodiutn ohloride shown 

in the photograph were formed,in a gel prepared 

by addition of sodium silicate to hydrochloric aoid. 





Fie L 


are oubea with hollow faces and bevelled 
, the form being {110}. 
the ‘hopper’ crystals shown for comparison 
similar faces are simulated by alme qo of (100). 
d F. Dorrox. 
C. G. Wass. 


The 


*Byilding Research Station, 
Garston, Herts., May 28. 
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i The Sun's Outer Atmosphere.! 
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. ^ By Prof. E. A. Mum, F.R.S. 


T a total solar eclipse, when the moon touches 
the sun’s limb internally, a thin crescent of 
atmosphere is exposed. Ita spectrum is a series of 
bright linee—general absorption at these levels has 
vanished. By measuring the lengths of the ores- 
cents from tip to tip, astronomers have estimated 
the heighta to which the atoms of different elements 
exist. The following table gives samples of the 
obaerved heights : 


iaizw de Hace D Oed epic As coun ud 
Eornrgme. 


LANQTHS oF AROS AT DIFFERENT TOTAL 





Het 44686 (8D - 4P) 


Na A806, 6890 (149 - 
PP) (Dy Dj) 


Oa 4227 (18 - 1P)., 
Cat 18933, 3968 (149 — 1*P) 
Srt 14215, 4077 (138 — 1*P) 


2] 
It will be seen that the thioknees,in:each case is 
of the order of thofisands of kilometres. Roughly 
oe the sequence is: photospherio layer of 
e order of tens of kilometres, reversing layer of 
the order of hundreds af kilometres, Aesan 
- of the order of thousands of kilometre. We may 
complete the sequence by mentioning that the 
- solar prominenoes are of the order of- at least tens 
of thousands of kilometres amd that the corona ix 
of the order of hundreds of thousands of kilometres. 
The mere size of this thickness shows that we 
are compelled to introduce a new force, other than 
gravity and gas pressure. In ordinary gravita- 
tional equilibrium, under solar conditions, the 
reegure would decrease by a factor 0-07 in 10 km. 
Fn 10,000 km. it would dearease by a factor 10-116, 
‘At this there would be no atoms at all at 
10,000 ., and the would have fallen 
to 10-15 atmospheres m 100 km. from the limb. 
When selective radiation preesure is introduced 
the pressure decreases much more slowly. 
~ To see how this arises we must return to, owr 


1 Continued from p. 913, i 7 
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arguments about selective radiation pressure near 
the boundary. We have still to explain what waa 
wrong with our former assumptions. It will be 
remembered that we assumed ‘local thermo- 
dynamic This means that we 
assumed. admo tes temperature at each point. In 
strict thermodynamic equilibrium, as in an en- 
closure at a uniform temperature, the matter is 
traversed by radiation corresponding to jte own 
temperature. At any point in a star the matter 
is traversed by radiation arising from places at & 
variety of temperatures, and strict thermodynamio 
riuin does not ooour. But for many pur- 
Dodo themiticr bahaves da dho it had & ofita 
temperature. It can be shown, m fact, that when 
the density is sufficiently high, that is, when. the 
atoms are sufficiently battered about by collisions 
with other atoms, the matter behaves 
to the laws of Kirchhoff so far as the emission an 
absorption of radiation are concerned. The ratio 
of emission to absorption at any py point is deter- 
mined by Kirchhoff’s universal function (Planok's 
function), which contains the temptrature as a 
. When we calculate the laws of transfer 


that cuin e Pese transformed to 
longet wave-lengths as it runs down the 
- temperature t, the mechanism in- 


gradien 
elastic and hyper-elastio collisions. Hyper 
collisions remove of shorter wave-lengths, 
and inelastio collisions introduce radiation of longer 


Mit 
the density decreases, collisions 
Hoes A iation, instead of bei 
transformed in waye- , tends to be 

on at the same wave- . Ultimately, at 
sufficiently small densities, the whole of the vadia- 
tion passes in wave-length. We call 
this state of affairs ' menoohromatid* radiative 
equilibrium.’ Each ion of matter then emita 
as much radiation of the wave-length m question 
as it absorbe. Since there is no gain or loss of 
radiation of the given wave-length at any point, 
the net amount of A-radiation any one 
level—the difference between Melia m ut- 
war streame—is the same as that crosajng any 
other level—for otherwise there would be either 
an accymulation or a loss of energye between the 
two levela., The net flux in a given wave-length 
is therefore constant. Henge if the absorption oo- 
efficient is constant, tpe selective radiation pressure 
will be constant. 


local thermodynamic equilibrium to ola pec) up 
to te bondi of dio star. This led to * 
sibility of an uncom ted radiation preasure 
at the ba@undary. This, we saw, must cause fa 
formation of an outer stmogphere, a ahrontoephien$ 


* 
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Secondly, we ignored the inward stream of radia- 
tion arising from this outer atmosphere; we calou- 
lated the selective radiation pressure at the 
boundary of the layer in | thermodynamio 
equilibrium as though there were no inward stream 
there. 

When we row take account of the inward stream 
from the outer atmosphere, we see that all con- 
tradictions are removed. -The boundary of the 
region in local thermodynamic equilibrium is not 
the boundary of the star as a whole. Outside this 
there will exist in general, for each partionlar kind 
of atom, a region not in local thermodynamio 





i eure but in monochromatio radiative equi- 
rium. This aote as a cushion, gently pressing on 





the region beneath and keeping it in equilibrium, 
toa extent by ite weight, but principally by 
its radiation. 


Tn this ion, the chromosphere, we can now 
866 the density is likely to fall off very duni 
Ny Hn UAE a t 


reassure, amd hence a pressure gradient ‘This 

och part of the weight. But we have seen 

that the creation of the outer atmosphere will go 
on until ite weight is just sufficient to balance 

otherwise uncompensated radiation preasure from 

the region beneath. In this equilibrium there is 

no Part left “for pressure gradients to play, and 

V they will be practically non-existent. In other 
* words the density will be practically constaht. 

Actually this overstates the case. The density* 

ust, in fact, decrease slightly outwardhe For it 

É be, scourately constant, the radiation pressure 
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would have to be accurately constant. We have 
seen that the net flux is accurately constant. But 
the radiation pressure is proportional to the net 
flux and the a tion coefficient; and the latter 
is not acourately constant. It must be smaller at 
lower levels, because owing to the increased density 
of radiation there (forward plus stream) 
more of the atoms at any mstant will be excited 
and so not in & condition to absorb; thus the 
average absorption coefficient will be amaller. The 
consequence is that at least at the lower levels 
there must be some pressure ient to take care 
of the uncompensated portions of gravity, and 80 
there will also be a density 

Theoretically, the density should, fall off as the 





inverse square of the height 
measured m a certain datum 
level. ' 


A further point is, that hope! 
we have demonstrated the 
sibility of the existence of an 
extended low-pressure outer 
atmosphere with small density 
gradient, we have not ved 
that this is the only type of outer 
atmosphere. There are a whole 
range of other possibilities. If, 
after enough atoms to 
form an outer atmosphere, the 
lower regions exude for some 
reason more atoms, radiation 
peus will further diminish. 

will be too many atoms 

to be fully supported by radia- 
tion pressure, and the outer 
atmosphere will partially collapse 
on to the lower regions. It will 
then be strongly condensed ‘to- 
wards ita base. Nevertheless, an 
all but fully supported outer 
atmosphere is what is observed 

. in the case of ionised calcium 


atoms on the sun. The spectral 
observations ‘made Col. 
Stratton and Mr. Davidson at 


the eclipse of 1926 (Sumatra) 
have been analysed by Mr. 
P. A. Taylor. Hoe first extended the theory so 
aa to allow for the curvature of the sun, and 
Nen compared the, ode eerie s decrease 
“of intensity of the 
caloulated decrease. te appeared t 
about one ten-thousandth of the weight of the 
calcium mosphere was supported by radiation 
y this is so we cannot exactly say. 
Ono suggestion is that it a possible that & 
strongly condensed ‘ y supported ’ chromo- 
ere would tend to fe Io local thermo- 
yħamio equilibrium, in which case atoms would 
ap Ame a inp! Sa 
would be grown. This is a mere conjecture, and 
stich saleulaiors as ‘I have been able to make do 
pe confirm it. We must &wait further investiga- 
ors. 
Each species of atom oocurring in the ohromo- 
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sphere should produoe ite own radiation gradient, 
independent of the others, &nd the me chromo- 
sphere arises from the co-existence of the separate 
outer atmosphere for the separate species of atom. 

We have our argument as though the 
region of local thermodynamic equilibrium ends 
abruptly, and is su by a region in mono- 
ohromatic radiative equilibrium. Ackially, the two 
must shade into one another. The precise pressure 
at which the one set of conditions gives place to 
the other depends on the effective cross-section of 
the atom for collisions that are capable of PENNE 
it, and if this cross-section isf the order of 
tude of the oroes-sbotion given by the dynamical 
theory of gases, then the transition pressure where 
= intermediate state holds is of the order of 10-? 

oaths Uf this is to be trusted, it would mean 
that lines in the re layer are produced 
under conditions where, on the whole, the state is 
one of monochromatic radiative equilibrium rather 
than one of local thermod io equilibrium. 

As a corollary it would. fallow that all lines 
except those due to very heavy atoms should 
a in the chromosphere. Roughly speaking, 
this is what is observed. 

The more nearly an outer atmosphere, in a 
particular kind of atom, is in monochromatio radia- 
tive equilibrium, the more nearly the ratio of the 
residual intensity in the line-centre at the limb to 
that at the centre of the diso should approach the 
value $. It will be a matter of interest to see to 
what extent this holds—investigations are now in 
pro grees at & number of different observatories. 

hwarzsahild d out long ago that on local 
dem orantis equilibrium absorption lines 
should vanish in the continuous und at the 
limb, and inferred that since they do not do so 
there must be a measure of monochromatio, radia- 
tive equilibrium. Our general theory bears this 


X 





Centenary Conference of thé 


ques engineering co ue held during the 
part of the celebrations 
of dio od pere of the i E SEA of the In- 
stitution of Civil Engineers, proved & very success- 
-ful function. Monday, June 4, n devoted to & 
reoeption of the many delega 
institutions &nd uniyersi cue at bone and 
abroad, and to the delivery TE the James Forres 
, the main part of which appears as & 
Supplement to this week's issue of NATURA. - Buch 
an oocasion affords a very suitable o 
for a general review of the developthents whi 
zii taken place in this branch of & Sasa ses science 


the hundred years. 

Hering gave a masterly exposition of 
ie developments, as his main thesis the 
prediction Tredgold made in 1828 that “ the 
scope and utility of civil engineering will be in- 
creased with every discovery'in philosophy, and its 
resources with every invention in mechanical. 
science,” and em at the same time the 
extent to which advances 2 engineering have been 
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out. For allatoms, looalthermodynamio equilibrium. 
must give pe to monochromatic radiative equili- 
brium at low densities, and the more completely 
this holds the sist oom etely should the limb- 
centre ratio approac hwarrsohild found that 
rape came E Cora i for the H and K lines 
of calcium, for which lines the existence of a 
level chromosphere makes it very pee that 
monochromatic radiative equilibrium holds strictly. 
It is perhaps scarcely necessary to add that m 
the atmospheric structure we have sketched we 
have highly idealised the problem at & number of 
points. e have simply attempted to construct 
a model of the solar atmosphere useful Tor the 
pus under disouasion. It will not necessarily 
useful for other pointe. Even as it stands it is 
ee & oomplete model. For one thing, we have 
salt only with electronic transitions as the 
ped of lines—we have ignored the effecta of 
selective scattering as the cause of line-widening, 
aB by Stewart and brought into promin- 
the recent work of Unsóld. Again, we have 
as though the boundary between mono- 
chromatic radiative equilibrium and local thermo- 
dynamic equilibrium coincided with the boundary 
between the low-pressure chromosphere and the 
higher-preasure reversing layer. Actually, we have 
found that monochromatio radiative equilibrium 
is coming into being at about 10-* atmospheres, 
whilst, for example, the partial pressure of calcium 
at the base of the chromosphere can scarcely exceed. 
10-4 atmospheres. This involves no intrinsic 
gelf-inoonsi . It is merely that we have not 
uately with the few hundred Kilometres 
in which this transition oocurs. Somehow or other 
the sun knows how to ita layers in this 
region in accordance with the laws of physics, and 
in go doing it propounds an attractive puzzle for 
the mathematician and the solar physicist. 


Institution of Civil Engineers. 


associated with many of the most noteyorthy 
advanoes in physical scienge. 

The m GE Toro: eui: wore dovoled té 
the presentation and discussion of & series, of 
professional papers. The scope of the subjects 
chosen for disoussion by the selection, committee 
indicare M-a se iking manner thee olicity of 

e Institution, the majo: e 
with matters which ie Micha a Pees 
as coming within the purview of the mébhanical 
or eleqtrical eer, and relatively few 
with those branchgs of constructional and Bru 
engineering with whioh*the members of the Institu- 
tion are commonly sypposell to be moet intimately 
conoerned. 

Since the papers were chosen with the view rather 
of considering recent developments in enginas 
this is perhaps unavoidable, for there oan ba litt. 
doub that moderp developments in what may 
perhaps be termed the more dynamical branches of 
engin have been much more marked than im 
those branches which deal with suob constructions 
. 
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as railroads, dooks and harbours, and bridges. 
It is somewhat surprising, however, in view of 
recent developments in a deum that there 
should have been no oally 
with modern dams of Nu ean t is true 
thatthis type has been almost exclusively developed 
abroad, but in view of ite interest and importance 
it would appear to be & subject well meriting 
discussion at such a conference. 

It is worthy of note that no fewer than ten of the 
papers presented for ee deal with one or 
other of the generation wer from solid 
or liquid fuels The possibilities aho adi in the 
use of Steam at high pressures, uy at ten 
teniperatures, are attracting much attention at 
the present time ; and keen interest in this ee 
was evidenced in the discussion of pa 
with such various of the P dps: 
properties of the materials abe: for use in the 
construction of boilers for very high pressures ; 
the design of such boilers, both for land and for 
marine use; and the design of steam. turbinea for 
utilising these preasures. The general trend of 
the papers and of the discussion would indicate 
that developments in this direction are likely to 
be far-reaching and important in the near future. 
At present, the difficulty of ob & steel which 
is at once fairly cheap and well pted for use 
at temperatures forms a serious handicap, 
but when problem has been satisfactori y 
solved—and, in view of the attention now being 
devoted to it, the solution cannot belong delayed— 
the high-pressure installation is likely to become 
the rule rather than the exception both for land 
and marine work. 

Discussions on the use of internal combustion 
engines, and of high- steam for marine 
propulsion, show that the marine steam plant is 
very far from dead, and ite advocates Bee 
every reason to believe that the use of high pres- 
sures on board may do much to bring the 
balance of advantages once more on to the mde of 
steam propulsion. fh ie ri on the latest types 
of stegm and in combustion locomotives 
shows tha? the battle between the steam and the 
internal combustion engine is being waged with 
some intensity here also. 

Some interesting facta were brought out in a 
paper on t high-speed internal combustion 

E engines, Mee apa omer ig Thus 
it it probably not generally realised that the i a 
of such engines to-day, measured in horse-potver 


is more eee ae wer 
stations, ships, and railways oe oveng io 
this branch of 


its application to aerial 
has the Seite of some of 
'Scientiflo British designers 
dios the past fttean ice and the progress 
during that time has probably been more marked 
thag 9n amy other branch of motive power engineer- 
ing. elhe highest thermal efficiency yet recorded 
by any heat engine, namely, 38-5 per cent dh the 
brake horse-power, was obtained on the us 
fero- e which won the Schneider Cuf «ro 
in* 1927, "while almost, if not quite, the highest 
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thermal efficiency ever recorded on & Diesel engine 
was obtained by the Royal Aircraft Establish- 
ment on a small high-speed Diesel engine of 8 inches 
bore running at 1000 rev. per minute. 

The design of such an engine sufficiently light 
to be used in an aeroplane is still some way from 
solution, but in view of the progress already 
attained in this direction, it would a extremely 
pe that the Diesel engine at no remote 

ate form the power unit for moderate speed heavy 
igo npn intended for long-distance flights. 

e general interest shown in the work of the 
Electricity Commission is reflected by papers on 
prospective developmenta in “the generation of 
electricity ; on the electric transmission of power 


88 rae ee to areas ; and on domestic lighting 
eating and its influence on the load factor 
of supply. This forms a very interesting and 


suggestive trilogy of papers. 
o papers on water power were discussed, one 


dealing with recent progress in hydro-electric 
installations of conventional type and one with 
tidal power. In the former paper the remarkable 
rate of development of water power is emphasised. 
The total world development now amounts to 
about 35 million horse-power, practically all of 
which has taken place in the last thirty years, and 
this is increasing at the rate of about 1-5 million 
horse-power per annum. The capacity of the 
hydro-electric planta now operating in Great 
Britain, however, does not exceed 100,000 horse- 
pra whioh is almost negligibly small compared, 
or example, with the 12 million horse-power of 
the United States. At the same time, it is en- 
couraging to know that Great Britain takes a share 
in the design and manufacture of hydro-electric 
plante altogether out of proportion to ite own 
meagre water-power SU lee. 

In view of the inv tion of the possibilities 
of a tidal scheme on the Severn ; of the published 
TRE ia of & proposed. tidal development on the 

ash; and of the tidal scheme on the French 
coast at Abérv'faoh, the discussion on tidal power 
was timely and of interest. Such a development 
probably involves more diverse problems than are 
to be found in any other single engineering develop- 
ment. There can be little doubt that these 
problems are on the way to solution, and that 
sooner or later large-scale tidal development will 
aoe a very large source of supply. 

e can, indeed, visualise the time when water- 
power development from tides will be relatively 
as important in Great Britain as is water-power 
development, from rivers in such & country as the 
United States. 

Papers on recent develo 
engineering structures, and on developments in 
the use of materials in railway i ing, indicate 
the ‘extent to which the use of concrete, espec 
in conjunction with steel reinforcement, is Pul 
ing. Even in the mogt conservative of eee 
circles, interest is now being shown in i 

*bilities of reinforced concrete, and ita use is rapidly 
extertiing. The introduction of reliable rapid 
(Continugd on p. 965.) 
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A Century of Inventions? 


. By Sir Jamas Aurr Ewrxa, K.C.B., F.R.S. 


FT YHE Council of the Institution of Civil Engineers, 

when inviting me to deliver the James 
Forrest lecture as an item ‘in the celebration 
of our centenary, suggested a very comprehensive 
text, namely, a prediction which Thomas Tredgold 
added to the definition of civil engineering which 
he drew up for the petition for Royal Charter 
presented in 1828. ` It ran thus :— 


“ The scope and utility of Civil Engineering will . 


be increased with every discovery in philosophy, 
and ite resources with every invention in mechanical 
_or chemical soienoe."' 

Seldom, surely, has a prophecy been so justified 
in the event. The history of engineering during 
the century which has passed since these words 
were written is in ite main features the story 
of their fulfilment. Every advance in scientific 
theory has increased the engineer’s mastery of the 
material world. Discoveries, which at first may 
. have seemed wholly unserviceable to him, have 
in faot furnished new pointe of departure, leading 
in ways that were often unforeseen to enlargements 
of his many-sided art. i 
` It may be doubted whether even Tredgold, with 
all his vision, saw the outer side of the picture ; 
whether he realised the beneficent reaction by 
which science was itself to profit. But we, at any 
tate, see it now. We see how developments in 
science are fostered and even initiated by industrial 
requirementa, by engineering enterprise; how in- 
ventions that were made for the purpose of serving 
a publio need have widened the outlook of soienap 
and given it new tools for research. Nowadays 
theory and practice march together in such close 
association that it is often difficult t distinguish 
. them as separate figures in the procession. In 
chemistry, in metallurgy, in thermodynamics, in 
electricity, who would venture to apportion the 
credit for progreas, as between the man ‘who 
pursues abstract truth and him who strives after 
technical application? Looking baok, we may 
assert that there has from the first been some, 


1 From the -fourth James Forrest Lecture, delivered befordths 
Insttirtion of ign uae & cache odii Gt tos lotta 
of the centenary of tta 


e 
* * 
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mutual obligation, not indeed so oenstaritly, 
operative as it is to-day or so clearly admitted, 
but often very influential. From modest begin- 
nings physical science and engineering have 
advanced, side by side, and in the advance their 
intimacy has developed; they have discovered 
the benefit of relationship and the relationship has 
itself become closer. `A. century ago they were 


‘both sturdy infants, playing, one may say, in more 


or leas separdéte nurseries, sometimes meeting and 
perhaps sometimes quarrelling a little. Now, 
adult and masterful, they are partners in one firm, 


still conscious—as partners may be—of differences 


in temperament and taste and viewpoint, but very 
conscious also of the strength that comes from 
co-operation. 

. To-day we can take no more than an aviator's 
survey—what used to be called a bird’s-eye view. 
For this purpose I may claim the doubtful advan- 
tage of having seen more than half a century pass 
since I began to teach engineering. I recall as 
a boy finding inspiration in an account of the 
doctrine of the conservation of energy then pub- 
lished as a new gospel—a doctrine which flooded 
with light much that had been very dark in 
earlier attempts to co-ordinate mechanical "ideas. 
My recollections go back, to a perioda before the 
coming of the oil engine, of the dynamo, the electric 
motor, and the transformer, when the only practical 
application of the electric current was in telegraphy, 
when the,aro lamp waa & scientific ofriosity and 
the telephone had still to be born. ‘It is something 
to fave witnessed the whole pageant of glecttical 
engineering display itself before one’s own eyes, 
from #my beginnings to ite present greatness ;: to 
have seen"the drÉam realised of a dist bation of 
power from central statidns ; to have watched 
each stage in the development of the steam turbine 
and ita use on land and aea ; to have obeerved the 
internal combustion engine arrive a8 & mbdeSteally 
to stgam, and gradually turn into a serious"rival 
after effecting a social revolution by making trans- 
port by@road easy and transport by air possible? 
These things are familiar to everyone ; “byt it*is 
. 24460 
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perhaps to the old, who saw their first coming, 
who knew & simpler, homelier world before they 
came, that they make their strongest appeal. To 
me, who began engineering experienoe with the 
telegraphy of the early 'seventieg, it is much to have 
been a spectdtor of the wizardry which has so 
etransformed the art of communication that the 
spoken word literally goea forth to the end of the 
world: 
In this review, however, we have to go baok 
„farther than the reach of even the longest individual 
memory. Try to realise what engineering meant 
in 1828, what wag ita relation to the science of the 
day, and what in fact was, in that day, the state of 
science. The engineers of that period were mainly 
concerned with roads, bridges, and canals; the 
era of railways was about to begin. The steam 
engine, which first served as a device for pumping 
. water out of mines, had been adapted by Watt 
and his followers to the driving of machinery in 
factories, and had.thereby become a potent agent 
_ in the industrial revolution which followed the 


Napoleonic wars. It had been applied experiment-' 


- ally to drive carriages on roads, and had established 
` its position, especially in America, as the motive 
power of paddle-boats for river traffic, To a small 
extent steam was being adopted as an 

in sailing ships, and reformers were urging that the 
Navy should give it a trial—allegng what seems 
to ‘us the curious reason that a steamship would 
cost leas to build than a sailing ship. We have not 
found the Hood cheaper than the Victory. 

Watt's prejudice against the use of high-pressure 
steam for a long time dominated English practice. 
Nevertheless, Jacob Perkins, rightly described by 
& contemporary as “ an experimenter of no common 
cast,’’Yantgired even before 1828 on pressures such 
as would still be ochsidered very high. Ho ex- 
hibited a piece of steam artillery which, under a 
preasure of sixty-five atmospheres, projected nearly 
one thousand musket balls per migute. "But 
Perkins was one of those unfortunate inventors 
who are born before their time. What is relewant 
for us t$ notice is, that ¿n those days the theory 
of steam was even more rudimentary then the 
practice? the early developmént of the steam 
engine -proceeded without the guidance which it 
would have had if the propertfes of steam had been 
known. Carnot had already written his wonderful 
eed '"on*the motive power of heat. But it had 
falla? flat. Its meaning was not appreciated ; 
and at the time of which I spedk the very alphabet 
«f thermodynamios had still to be frameds , 

“Remember vun these early steam engineers had 


“mine managers in the 


no idea that what they were doing was to convert 
heat into mechanical work. Many years were to 
pass before the notion of energy, as & thing neither 
produced nor destroyed, was to become an estab- . 
lished part of natural philosophy; before Joule 
determined the mechanical equivalent of heat, and 
the first principles of the subject were formulated 
by Kelvin and Rankine and Clausius. But it may 
fairly be claimed that the way was prepared for 
these conceptions by the work of the engineers, 
by the mvention and frequent use of the indicator, 
by Watt’s numerical definition of the term ‘ horse- 
power,’ and by thesporting interest of the Cornish 
‘duty’ of their engines, a 
figure which expressed the relation of what we now 
call the work done to the coal consumed. 

When one looks into the technical literature of 
that period one js sorry for the early student of . 
engineering. Physicists and engineers alike were 
groping their way, confusedly, towards mechanical 
ideas which were as strange then as they are familiar 
now. The mathematical theory of elasticity is 
described by ita historian Todhunter as having had . 
ita birth in 1821, when Navier first gave the 
equations for the equilibrium of elastio solids. 
Navier had brilliant colleagues among the other 
mathematicians of France. But between them 
and the stolid practicians of Westminster there 
was a wider difference than one of or 
political sentiment. Their ways were not ‘as our 
ways. Tredgold, in a preface.to his “ Essay on 
the Strength of Cast Iron," which discusses the 
streases in beams, goes so far as to repudiate the 
use of fluxions as unsound. He appears to have 
regarded a differential: coefficient as a device for 
*foroing the assent rather than convincing the 
judgment.” This prejudice against the caloulus 
remained for long a serious handicap to the British 
student of engineering. 

Not leas than mechanics and heat, the science 
of electricity was still in its infancy. Chimerical 
ideas found vent in @ngineering papers about the 
posaibility of driving ships by the consumption 
of a little rino in a galvanio battery. Onesangume . 
inventor est{mated the cost of propelling a ship in 
this way at 3s. 4d. a day. Ohm's Law had been . 
formulated in 1825, but in the absence of unita 
and instrumenta of measurement its significance 
coutd not be understood. It was not until the 
requirements of the telegraph had to be met that 
engineers and physicists together attacked the 
problem of framing a logical system of electrical 
umita determined their magnitude, set up standards, 
and established ` practical means of comparing 
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electrical quantities with them. The work was 
begun in the early ’sixties, mainly at the instigation 
of William Thomson, afterwards Lord Kelvin. 
It was done under the auspices of a committee of 
the British Association, of which the secretaries 
were Clerk Maxwell the physicist, and Fleeming 
Jenkin the engineer. What it accomplished was 
an incalculable boon to the investigator in pure 
science no leas than to the technician. 

Not in electricity only, but also in mechanics, in 
heat, in all the properties and actions of matter where 
engineers and physicists find common ground, it is 
through the alliance between practice and science 
that the art of measurement has been evolved. It 
was to meet the needs of engineers that Whitworth 
brought precision into mechaniam by laboriously 
oreating for the first time a true straight-edge, a 
true plane surface, a satisfactory screw. This was 
no leas a service to science: it made practicable 
the scales and standards and gauges that are now 
familiar alike in the laboratory and the work- 
shop. 

It was to meet the rapidly growing needs of 
. steam engineering that Regnault undertook his 
researches into the properties of steam, which 
led to-the publication, in 1847, of tables and data 
' which for long remained a classio of the.engineer. 
Now, thanks to Callendar, Mollier, and other 
workers, we enjoy & fuller and more acourate 
knowledge of these properties than Regnault could 
achieve, hampered as he was by the uncertainties 
of early thermometry. The soience of thermo- 
metry became definite only after Kelvin introduced 
the absolute scale of temperature—a brilliant 
philosophical conception which runs through all 
physical and chemical science like a thread of gold 
in a woven fabrio. It guides the engineer to the 
ultimate standard of thermodynamic efficiency ; 
and jt was from meditating on the action of heat- 
engines that the inspiration came. 

It was to meet the requirements of the naval 
architect that William Froude attacked the problem 
of ship resistance, devised the method of the ex- 
perimental tank, and showed how measurements 
on the drag of small models might, though applica- 
tion of what is now called the principle of dynamical 
similarity, furnish data from which to determine 
the power required at any speed to drive the 
largest ships. In more recent days the “same 
principles, applied by aid of experimental wind 
channels to study the fortes which air currents 
exert on model objects, have been'a powerful facto» 
in the development of aeronautica—an art the*be- 
ginnings of which many gë us have witnessed and 
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the progress of which, sensationally rapid, compels 
attention from day to day. 





A new art, such aa flying, becomes inevitably and 


at once a branch of applied science ; it advanoes 
like a fire-engine in a crowded thoroughfare; it 
escapes the long period of empiricism through which 
the older arts had to pass while they were laboriously» 
making their way into the light. 

It is to aid engineering no leas than pure science 
that we now supplement private enterprise by the 
official organisation of research. In this it must 
be admitted that we followed somewhat slowly 
the example set by continental neighbours. The 
National Physical Laboratory was promoted by the 
joint efforts of physicists and engineers. “It was, 
from the first, fortunate in having for ita head a 
man in the fullest sympathy with both schools of 
thought, who for many years, and with the happiest 
results, applied his faculty for leadership to build 
up an establishment the work of which is accepted 
as authoritative and the influence of which on the 
scientific development of engineering has been, and 
continues to be, profound. Sir Richard Glazebrook 
has himself dealt with “ The Interdependenoe ‘of 
Abstract Science and Engineering” in a James 
Forrest Lecture delivered five years ago. Noman 
could speak with a closer personal understanding 
and experience of the subject. In his hands the 
value of the Laboratory was so fully demonstrated 
that after a time, from being semi-official, it was 
made official—becoming a truly national laboratory, 
administered by a new Government office, the 
Department of Scientific and Industrial Research. 

That Department, established in 1916, remains 
with us as a beneficent legacy of the War. Itis a 
notable item on the credit side of an account that 
is mainly one of debit., The War tarned men's 
thoughts, as never before, to mechanical problems. 
From being questions of mere luxury or convenience, 
such problems became, almost suddenly, queations 
of national life or death. Physicista*and mathe- 
maticians whose interests had been wholly abé@tract 
wéte brought, as it were, from the cloudg to earth. 
They faced facte—often’ one should add, to excel- 
lent With the oommufity generally, 
applied science took ofa new significance ; until then 
it had meant little £o therh ; they now saw it as a 
man struggling in the water sees & plank within his. 
reach. Research, and the adaptations of research, 


“from being treated with general indifferbnof, were 


bailed aa a way-to, public salvation—ealvatibn ng 
only from the immediate menace of the struggle 


M 


itself, dht (after that was past) salvation from tl» « 


abiding dangey of international competitibnand the 
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burden to industry through waste and debt. The 

national intelligence was stirred ; blind eyes were 
opened. 'They have remained open, and the De- 
partment does much to keep them open. 

‘The Department works largely through com- 
mittees where experts in industry co-operate with 
‘men of scientific habit. It also subsidises young 
research workers. For a young worker to attempt 
research is often educative, and he may discover 
& real aptitude. But we must not forget that 
researchdts, of the best sort, are like poete ; they 
are born, not made. You may produce in this field 
competent hewers of wood and drawers of water, 
men who will usefully assist or follow a real leader. 
But the wind bloweth where it listeth ; no man who 
says, ‘“ Go to, I will research ” can count on inspira- 
tion, and not even the draught in an air-ohannel 
will make dry bones live. On the other hand, when 
the right man is found, there is no limit to his 
potential achievement. He may give the world a, 
new idea ; he may create a new industry; he may 
make for himself a name ; he may make, generally 
for others, & fortune. 

From time tq time in the history of engineering 
we find a new idea born, resembling what biologista 
call a ‘sport,’ which gives an unexpected turn to the 
process of inventive evolution. No one can con- 
fidently extrapolate the curve of engineering pro- 
grees ; its equation is liable to capricious change. 
Besides those occasional fresh departures we find, 
especially in modern times, that the scientific 
method is continuously at work, acting always as_ 
an auxiliary to experience in improving what is 
already familiar. Thus the influence of science is 
felt in fwo ways; in occasional spectacular events 
which apen up channels where the stream did not 
flow before? and also in constant guidance of 
established currente, giving them greater volume 
and a more favourable course. $ 

-Take an illustration or two from the history of 
metallurgy. In 1828 the only forms of ifon avail- 
able for construction on a large scale were pig-iron, 
the prodyet of the blast furnace, and puddled iron, 
the same product decarbonised in the reverberatory 
furnace. ¿When railways began there Was Youbt 
whether rails ahould be cast 8r wrought. Wrought 
iron had Stephenson’s suppor and won the day. 
But it was not easy for the output of puddled metal 
to kegp pgoe with the rapidly increasing demand 





which grose for rails, for boiler plates, and presently . 


akso for ghip plates when iron ogme into use as the 
material for building hulls. It became t to 
fing some other way of obtaining iron in dbalo 
able stako. In [856, Bessemer attackgd the problem 
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as an outsider who broke away from the traditions 
of the trade. His method was a ‘sport,’ but no 
accident ; it was an outcome of soientiflo thought. 
His first spocess was quickly followed by failures 
which only stimulated him to investigate their 
causeandoure. The difficulties were overcome, and 
mild steel' began slowly to take ita place as the most 
valuable of all constructive materials known to the 

A few years later the alternative process of the 
open hearth was developed by Siemens, not leas 
novel, and not lees an offspring of scientifically 
trained intelligence. Regenerative .heating—en 
idea which had already found engineering expression 
in the Stirling air-engine—secured the high tem- 
perature neceasary for the molten bath. Less 
simple and less rapid than the process of Bessemer, 
it had the advantage of easier control; it could be 
made. statio. Each method has its own field of 
usefulness ; together they supply the world with 
nearly a hundred million tons of steel a year. 

In more recent times electricity, which is the 
handmaid of every branch of engineering, has given 
the steel-maker additional types of furnace with 
large application in the blending and refining of 
special steels., Steel has become a word of many . 
meanings. We have learnt, and are still learning, . 
the amazing variety of characteristics which can 
be produced in a metal by adding regulated 
quantities of other substances. The study of 
alloys, both ferrous and non-ferrous, is an immense 
field of research in which the resources of chemistry 
and physics are placed at the service of the engineer. 
By their aid he learns how to obtain a product that 
will fit a special .purpose. It is, in each’ case, & 
question not simply of composition but of heat 
treatment, for the atoms are like a community of 
alien races, subject to collective excitement and 
liable in their stormy moments to assume, new 
groupings which largely and permanently affect the 
properties of the piece. 

*By means of such study the engineer is now pro- 
vided with cutting steels which have revolutionised 
workshop practice ; stainless steals the use of which 
goes far beyend the requirements of the cutler; 
mechanically strong and wear-resisting steels in a 
profuse variety; magnetically hard steels which 
are retentive of magnetiam to a degree not ap- 
proached before. It would seem you have only to 
specify a new requirement, and the metallurgist 
finds an alloy that will meet it. You want a 
metal which will not change its dimensions with 
tentpdrature, and he discovers invar. You want a 
steel which will refuse to, fake up any magnetism at 
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all, and he discovers manganese steel. You want a 
metal immensely susceptible to weak magnetic fields, 
with which to ‘load’ a telegraph cable, and he 
discovers permalloy. You want a metal which will 
combine the lightness of aluminium with something 
of the strength and duotility of mild steel, and he 
discovers duralumin and the Y alloy. 

It is a scientific process of high-temperature 
electrolysis that has made aluminium a commercial 
product. The designers ofeaircraft and of motor 
oars appreciate ite«value, in the alloyed state, and 
one may conjecture that in many fields of engmeer- 
ing construction we are on the threshold of an 
aluminium age. A material, not too ooetly, which 
has nearly the strength of mild steel, with little 
more than one-third ita weight, ought to have an un- 
limited future. Ft has even been suggested that for 
the new age we should look to the alloys of another 
and still lighter metal, magnesium. Research in 
these directions proceeds apace. ' 

A oentury ago the development of the steam 
engine had not emerged from the empirical stage. 
A change came soon after 1850, when men began to 
think of energy as protean and imperishable. The 
‘mechanical theory of heat was established, and in 
1859, Rankine published his ‘‘Manual of the Steam 
Engine.” Kelvin rediscovered Carnot, and the 
Carnot oyole came to be recognised as an ideal 
criterion of performance which no engine ‘could 
conceivably surpass. Engineers strove to bring 
their engines nearer to that standard by compound 
expansion, by superheating, and py other means of 
reducing avoidable waste. They also strove to 
widen the interval between the temperatures at 
which the working | substance took in and rejected 
heat, for the ' heat drop' between these limite 
determines how much of the supply of heat is 
ideally capable of conversion into work. Boiler 
preesurea went up and up: they are rising still. A 
committee of this Institution helped to spread a 
dound gospel by recommending the Rankine oycle 
as & basis of comparison with the results of testa, € 
oyole which differs from that of Carnot only by 
assuming that no reversible process is followed in 
the return of the condensed water to the boiler. 
But it is interesting to notice that modern steam 
planta of the most efficient type have introduced a 
reversible process through the device of ‘ bleedipg,’ 

- which enables the condensate to be heated step by 
‘step on ita way back to the boiler,m & manner go 
nearly reversible as to mike the whole cycle 
approximate to the ideal of Carnot. 

All this exemplifies the continuous steady prefsure 
of scientific ideas in improving the procedure of the 


practical engineer. In a different category I would 
place the mvention, by Parsons, of the steam 
turbine. That too was an application of scientific 
ideas, but it is an example of what I have called & 

‘sport.’ It broke away from established linea, and 
we may say that in the world of engineering the 
genius of Parsons opened up a new kingdom. He’ 
gave us & power producer, wholly novel in action 
and design, capable of immensely augmented 
efficiency, with a concentration and magnitude es 
effect never even imagined before. 

Another ‘sport’ was the internal combustion 
engine. Time would fail me to trace ite develop- 
ment from primitive forms ; to tell of the steps, 
big &nd little, but all esseritially scientific, which 
brought into operation the cycles of Otto and Clerk 
and Diesel ; of the multitude of engines which have 
turned the man in the street into an engineer, 
crowding the highways, dotting the seas, and 
achieving in some sense & conquest of the air. 

Reverse a heat-engine and you have a heat- 
pump, which means that by expending power from 
outaide you can make a body colder than ite sur- 
roundings and keep it colder. From this simple 
piece of thermodynamics has sprung & branch of 
engineering with great and growing economio 
importance. Refrigeration makes the whole world 
our,orohard, our sheep farm, and our cattle ranch. 
Perhaps in no other field do so many scientific 
problems arise for solution as in the transport and 
storage of foodstuffs under such conditions of cold 
as will, without substantial damage, preserve them 
from bacterial attack. ~ 

The science of refrigeration, too, offers a con- 
spicuous example of how an industrial prgoees, 
strikingly novel, may take ita origin frgm an 
apparently insignificant physical fact,*and then 
repay the debt to pure acience by promoting the 
progress of research. Long ago, Kelvin and Joule, 
in experiments on the properties of gases, dig- 
covered tĦst when air escapes under pressure 
through a throttling orifice it undergoes a amall 
drop in temperature—sbout one-fourth of & degree 
for each atmosphere. Years afterwards, Linde and 
others, ‘by ppplying a regenerative inlerthpnger to 
transfer the cold fron? the escaping air to the. 
stream that was approaching the orifice so as to 
obtain a cumulative effect, used this as a practical 
means of liquefying air, and of gepargting ita 
oxygen and nitrogan, with the result that eagh of 
the two may bé commercially utilised. This is now* 
the foundation of more than one considerable | 

industry *- moreover, it has given to physicisgs" 
a new tool of eresearch, enabling them toe bring 


- 
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temperatures down to an extreme never before | marvels the first coming of which I vividly recall. 


reached in any terrestrial laboratory. 

“In the region of applied electricity, perhaps more 
than in any other part of engineering, examples 
multiply themselves of the exchange of benefite 
between practice and science. One may, of course, 
“say, with perfect truth, that all the applications of 
electricity are in their origin fruita of scientific re- 
search. If we trace, for example, the history of 
the dynamo,.we go back through Hopkinson’s 


.*formulafion of the principle of the magnetio cirouit 


to an experiment of Faraday, which, in 1831, first 
showed that the movement of & conductor across & 
magnetic field generates electromotive force. The 
very language in which one describes this funda- 
mental discovery is language we owe to Faraday 
himself. From that experiment what a progeny 
has sprung! May it not be fairly claimed that all 
the practical devices of electrical engineers, the 
dynamo, the motor, the transformer, the storage 
battery, the aro lamp, the vacuum bulb, the 
electrolysis bath, the electric furnace, the telephone, 
and many more have advanced the purely philo- 
sophio study of electricity With their help the 
physicists have now discovered that in positive 
and negative electrification—in the protons and 
electrons, which together compose the atom—we 
have the primitive brick-bats of which the whole 
material universe is built. Perhaps some day the 
philosophers, who have analysed matter into these 


_ brick-bats, teaching us/how many of each kind are 


in the atom of any element, and the engineers, 
who are always searching for sources of power, may 
put their heads together and discover a means of 
teppipg, in some sufficiently controllable manner, 
the huge stores of internal energy which the atoms 
are knowrto conceal. eThat would, indeed, be a 
new departure, but I dare not predict that it will 
ever happen. Prophecy, as George Eliot said, is of 
all forms of human error the most gratuitous. 

. When Kelvin, in 1853, discovered ass pieoe of 
mafhematical reasoning that under certain gon- 
ditions gs to resistance, self- induction, and capacity, 
& discharge of electricity would be oscillatory, he 
little knpw what he was letting the world’ i in fer. 


` From that seed has grofn a great tree. The 


branches, one may say, arg visible over many 
housetops. Through Clerk Maxwell, Hertz, Lodge, 
Marqgni, Fleming, de Forest, and many others, 
dis6qyery &nd invention have proceeded, hand in 
*hand, (p accomplish what seems to me the most 
Wonderful of all the wonders of applied science. 
"The telephone of Graham Bell, the phone of 


But wireless broadcasting still more impresses the 
imagination. It gives other marvels an added 
value, and works an even greater social change. 

Towards the end of last century, when physical 
science seemed to some of its votaries to have 
settled into a groove, suddenly there was an 
astounding outburst of discovery. The X-rays, 
radioactivity, the eleotron—theae ‘followed one 
another in bewildering succeesion ; discoveries 
“wholly unexpected and pregnant with uses to 
mankind. Each in turn was a revelation to the 
philosopher ; it gave & fresh direction to his con- 
cepta of Nature, and it enriched him with novel 
methods of research. Each of these discoveries 
also offered an untrodden avenue of practical 
application. Let me for a few minutes speak of 
what engineers have done to harness the free, 
electron. ^ 

About 1895, Sir J. J. ihoaan, examining the 
-discharge which proceeds from the cathode or 
negative pole of a Crookes’ vacuum tube, estab- 
lished the fact that it consiste of a stream of separate 
particles—corpuscles he called them—of negative 
electricity, independent and all absolutely alike. 
"Those corpuscles are now called electrons; norm- 
ally, in the absence of electrical disturbance, they 
make up, a8 it were, the orinoline or fender of a 
material atom; but when streaming from the 
cathode they have escaped from domestic ties. 
Each electron is & definite quantity of disembodied 
electricity—an irreducible unit—delightfully free 
to respond to any electrio force, for ita inertia is 
barely the eighteen-hundredth part of that of the 
lightest atom of ordinary matter. Free electrons 
are known to be given out by ‘highly heated sub- 
stances, ‘such as the glowing filament in the vacuum 
bulb of an electrio lamp. 

This fact was turned to account by Fleming in. 
an invention which one may, with no exaggeration, 
call epoch-making. He waa in search of a sensitive 
detector of wireless signals, a detector more sensi- 
tive than the types Marconi originally employed. 
When a telegraphic signal sent by wireless strikes 
the receiving serial it seta up a group of electrical 
oscillations, where crests and hollows. alternate 
in very rapid sucgesaion—many thousands of times 
per second. To get them to make a signal which 
will be lieard on a telephone or shown by a galvano- 
meter, you must rectify the group, cutting out the 
hollows, one may says and leaving only the crests. 
Fleming, in 1905, had tbe happy inspiration to 
efhpfoy the eleotrons which are given off by the 


Hughes, the fhonograph of Edison were arresting | hot filament in a vacyum bulb as agents in the 
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work of rectification. For this purpose he fitted 
the bulb with a second conductor, now called the 
plate or anode, to which the stream of electrons 
from the hot filament may pass. He connected 
the bulb with the receiving aerial in such a manner 
that oscillations due to the wireless aignal en- 
deavoured to bridge the gap between filament and 
plate. When this is done, the oreste —as we may 
call those parte of the oscillating current which 
flow with the stream of electrons—pass easily ; 
but the hollows, which are the parte that try to 
flow the opposite way, are stopped. Thus the 
device acta as & rectifier of the received oscillations, 
keeping the crests but cutting out the hollows, and 
for that reason the inventor very appropriately 
called it a valve—e thing that allows passage only 
one way. 3 . 

The Fleming thermionio valve soon came into 
use as a sensitive detector of wireless signals. Two 
years or so later ita capabilities were much extended 
by the American electrician Lee de Forest, who 
introduced & third conductor in the form of & grid 
through which the stream of electrons passed on 
their way from the filament to the plate. With- 
this addition, the device, now called a triode valve, 
oould be applied as a powerful relay or amplifier, 
' receiving ‘any eleetrical ossillations and passing 
them on, greatly magnified. It is arranged that 
the incoming oacillations shall cause small variations 
in the potential of the grid; these produce large 
‘and sensibly proportional changes in the electron 
stream which passes to the plate. The triode 
valve is the essential instrument of modern wire- 
leas ; it serves not only to rectify and magnify the 
received signals, but also,*at the sending end, to 
create the oscillations which are radiated into 
space. Thus, from- the great station at Rugby, 
a group of mammoth triode valves converts hun- 
dreds of horse-power into high-frequency electrical 
oscillations which carry signals to America. 

Even this is not the end of the wonderful story, 
for the triode valve also %ots as what is called 
a modulator, impressing upon the high-frequency 
waves which constitute wireless radiation the 
fluctuations of amplitude which engble them to 
serve as carriers of speech or of musio, so that they 
may thereby. convey the relatively slow vibrations 
of quite another sort which make up sound. 
Further, in telephoning over wires, the triode Valve 
forms an admirably effective relay, acting, at à 
succession of pointe along the line, to restore the 
energy of the transmitted sound without injury, 
to ita quality. Moreover, by using suitablo 
‘ filtered? bands of carrier currents, & number of 










entirely independent conversations can take place 
simultaneously over the same wire, while it serves 
also as channel for a multiple group of telegraphic 
messages. All these wonders are made possible 
by the triode valve. Its technical applications 
appear to have no bounds. It is &lso an instru- 
ment of research; in the hands of physiologists. 
and others it measures the slightest and most 
fugitive of electrical effects. 

I have cifed enough examples to illustrate the 
broad truth of Tredgold’s dictum that the scope 
and utility of civil engineering are increased by 
every discovery in natural philosophy. But so 
sweeping a statement oan scarcely fail to have some 


.exoeptions, and exceptions are in fact suggested 


by the present curious state of physical science. 
At the moment the very basis of physice is in a 
state of flux. Its exponente are struggling to 
assimilate two momentous new ideas—the principle 
of relativity and the quantum theory. The 
relation of these ideas to the accustomed body of 
older physics is obacure. They pregent dilemmas 
which are not yet solved. Their exact form and 
place in the logical scheme of scientific thought 
has still to be determined. One may say that, 
while the superstructure remains intact, the philo- 
sophical foundation on which it stands is strangely 
disturbed. Physicists are, as it were, confronted 
with a difficult but not impossible task ; they have 
to transfer bodily their elaborate and beautifully 
coherent building, a8 & going concern, from one 
foundation to another, and the new foundation 
is not quite ready. ‘They are hard at work laying 
it, laying it indeed so deep that the passer-by cannot 
see what is going on. When the operation is 
completed it will be & great achievement. “But I 
do not thjnk it will make much diffegencd to the 
engineer, for his concern is with the superstructure 
itself. That will doubtless settle down quite 
comfortably when the necessary adjustments are 
made. Ig wil funotion* as well as before, and 
continue to admit of extensions which the engigeers 
wil in due time turn to practical account. 

The century we now review is but a pStty unit 


.ip the multitade of centuries thatemake up the 


recorded ‘and ufirecosded history of than. By 
comparison it is a mere fragment of time, yet how 
big when judged by the changes it has wrought |! 
If we test progress by the conquest of inanimate - 
Nature, then the century now closings fima no 
parallel in the past. It may be likened ?o thg 
efflorescence of a plant which for long has been 
quietly growing to maturity and suddenly bursta 
into flower. We have witnessed as it-were the 
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change from bud to blossom. What is to follow t 
What is left for the future engineer to do? When 
you celebrate the second centenary of this Institu- 
tion, of what will your lecturer have to tell? Can 
the recent astounding pace of discovery and in- 
vention be maintained 1 Or does a time approach 
ewhen engineers will sit down like so many Alex- 
anders to lament a too-completely conquered 
world of mechanical things, just as a time oomes 
to geographers when there are no more regions to 
explore’ Transport, especially by air, may bo 
made less perilous and more convenient. Com- 
munication may be extended to inolude vision ; 
that ts half done already, and I confess to no 





enthusiasm for the other half. Power will oer-. 


teinly be more generally distributed. 

Can we expect, however, that the engineers of the 
coming century wil bring about developments in 
the application of natural resources comparable 
to those of the past hundred years? I am, as I 
said, no prophet, but I doubt it. To me it seems 
more likely that there will be something of a lull 
` in the revolutionary fervour of the engineer. 

Social changes—drastio social changes—may be 
looked for, but not, I think, so directly consequent 
on his activities as in the oentury- now ending. 
Mechanical devices will, of course, be increasingly 
used, but probably they will become standardised 
and taken for granted, like the watches we carry. 
We cannot be surprised if we find interest in them 
slacken. Improvements wil be made, but they 
will attract little notice, for the things they affect 
will already be commonplaces of life. It may very 
well happen that the mental energy of mankind, 
now flowing so strongly in this channel of ours, 
will Sek and find outlets in other directions. 
While 3s engineers we may regret such an issue, 
we cannot but admit that it may prove beneficial 
to the human race, since beyond question there 
is grave need for progress of quite a different kind. 
For the f&ot remains titat all our effortg to apply 
the eouroes of power in Nature to the use and con- 
venience of man, successful as they are in creating 
for him *iew capacities, new comforts, new habits, 
leave him at bottom muph what he was éeforg. 
I used, afa young teacher, tathink that tle splendid 
march of discovery and4nvention, with its penetra- 
tion of the secreta of Nature, ita consciousness of 
- power, ita absorbing mental interest, ita unlimited 
posaiMilittes of benefit, was in fact accomplishing 
gome” betterment of the character of man. I 
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could not fail to soften his primitive instincts ; 
that it must develop a sense of law and order and 
righteousness. But the War came, and I realised 
the moral failure of applied mechanics. It was 
a shook to find that a nation’s eminence in this 
department of intellectual effort did nothing to 
prevent a reversion to savagery, oonscienocelede, 
unbridled, made only the more brutal by ita vastly 
enhanced ability to hurt. I saw that the wealth 
of produota and ideas with whioh the engineer had 
enriched mankind might be progtituted to ignoble’ 
use. It served to equip the nations with engines 
of destruction incomparably more potent and 


.ruthless than any known before. We had put 


into the hand of civilisation a weapon far deadlier 
than the weapons of barbarism, and there was 
nothing to stay her hand. 

Civilisation, in fact, -turned the weapon upon 
herself. The arts of the engineer had indeed been 
effectively learnt, but they had not changed man’s 
soul. In our diligent oultivation of these arte we 
engineers have perhaps forgotten that progress 
in ‘them has far outstripped the ethical” progresa 
of the race. We have given the child a sharp- 
edged tool before he has the sense to handle it 
wisely. We have given him the power to do 
irreparable mischief when he scarcely knows the 
difference between right and wrong. Does it not 
follow that the duty of leadership is to educate his 
judgment and his conscience.? Collective moral 
sense, collective political responsibility, the divine 
maxim to do to others as we would that they should 
do to us—these are lessons in respect of which all 
the nations, even the most progreasive, have still 
much to learn. . 

There are people who talk glibay of the next great 


war. I wonder if they know how near, in the last 


war, the world came to destruction through mis- 
applying the endowment which it owes to the 
engineer. Do they realise that with added experi- 
ence and further malignant ingenuity, the weapons 
qj a future war will besmore than ever.deadly, more 
than ever indiscriminate, and the peril to civilisa- 
tion will be indefinitely increased 1 

Surely it i$ for the engineer as much as any man 
to pray for spiritual awakening, to strive after 
such a growth of sanity as will prevent the groes 
misuse of his good gifte. For it is the engineer 
whos in the course of his labours to promote the 
comfort and convenience of man, has put into 
man’s unchecked and, careleas hand & monstrous 


thought* that the assiduous study of geria „potentiality of ruin. 
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hardening brands of cement has been of consider- 
able assistance in this connexion, owing to the 
reduction in the length of time necessary before 
a new work can be put into service. The intro- 
duction in large numbers af heavy express looo- 
motives has necessitated bringing up the track 
on fast lines to a very high stan and much 
attention is being paid-to experiments in the 
United States on a track consisting of & continuous 
raft & reinforced concrete on which the rails are 
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odern roadr and bridge construction; and on 
the engineering aspects of the problem of road 
traffic, focus attention on some of the problems 
with which recent development in transportation 
has provided the engineer. 

In view of the interest and importance of the 
various papers, it is unfortunate that the time 
allowed for discussion was so inadequate. " 

An interesting series of visits to the National 
Physical Laboratory, the University of Cambridge, 





directly bedded. various engineering works, was a8 
Papers on railway design and maintenance as ae the programme, and was attend by & 
affected by the, application of electricity; on number of members and delegates.e 7 
Obituary. » 


Pror. C. Q. J. Psrrussum. 

pes Danes have long been prominent in marine 

fisheries investigations, and the names of 
Carl Georg Johan Petersen, Johs. Sohmidt, Th. 
Mortensen, and Commander Drechsel are familiar in 
this . The latter passed away last year, and 
now the unm of Dr, C. G. J. Petersen is ended. 
A native of Denmark, his earlier years of study were 
at Aarkus, on the east coast of Jutland, and by and 
by, after graduation, following his natural bent, he 
entered as a junior helper in the Zoological Museum, 
Co , in 1881, acted as assistant curator, 
1 9, meanwhile aiding in the reorganisation of 
the Danish fisheries investigations. So far back as 
1882-83 he had been on board the fishery inspection, 


af Kanonbasden Hauch’s T 
tion of the work on the fisheries carried on by H. 
Kroyer, Chr. Lütken, and G. Winther, he was by arid 
by (1888) officially appointed by the Government 
under the ent of Agrisultare. Beeing that 
his investigations could not be fully carried out on 
board the inspeotion-veesel he, by the aid of 
Commander Drechsel and Prof. Lütken, got an 
old transport vessel transformed into a laboratory, 
which thus had the advan of easy transference 
to the scattered fjords and isleta of the Danish 

shores. A small open motgr boat and a dingh 
were also attached to the station. * 
Thus settled in a congenial post, Petersen entered 
into the fisheries work with enthusiasm, producing 
year by year for nigh forty years & Series of im- 
- portant researches on the food-fishes and fisheries of 

k, occasionally illustrating his memoirs b 
excellent plates, charts, and tables. The thaiough 
manner in which he dealt with the subject in hand 
was characteristic. In no memoir was this bétter 
shown than in his investigation of the plaice of the 
Lim Fjord, and his advice for the transplanting of 
. the young to Thisted, Bredning, and Vilsund. Much 
interest was taken in Great Britain, indeed, at the 
ing out of the scheme. The re-stocking ef the 

Lim Fjord fisheries in 1908 had the result of bringing 
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200,000 Kr. annually in excess of the average 
figures for the years previous to that date. Of late 
two million of young plaice have run Peo 
transplanted to these waters at á oost of 20,000 Kr. 
Not only were the food-fishea of Danish waters 
carefully investigated, but also the distribution of 
their eggs and young, the nature of the food of 
both young and adult, and the character of the sea 
bottom were minutely investigated. Thus a quan- 
titative study of the mhabitante of the sea bottom, 
with lists and plates showing their distribution, 
formed one or more of Petersen's various papers, one 
of his earliest, indeed, dealing with the Mollusca and 
Echinoderms of the areas frequented by the food- 
fishes. In his study of the animal communities of the 
level sea bottom—sand, mud, olay—he distinguished 
acroma baltica community, 


Spatangus pu LO. The Brissopsis com- 
munity, including Bre is, Amphiura, Calocaris, 
Nucula, and Bumenia. IV. Communities from 
d water than Brissopsis, such as Pecten vitreus 
and Abra longicollis. V. included Macoma calcarea 
and Astarte borealis. VI. The communities of 
the Lusitanian region, including Tapes demussatus. 
VIL Bottom fauna of he Atlantio” 

illustrated by coloured charte—each community 
having a special tint. His investigations of the 
io fauna and flora of the several areas were 
equally methodical, the oeeanio and nesitic diatoms 
and Peridinec receiving careful attention. Heheld 
that the organio matter of the sea bottom was due to 
piat growth and was not derived from the plankton. 


the pelagic and demersal eggs of fishes were 
gpudied, and development of suoh aa the gobies 
to the adult stage followed—with accompanying 


figures. ` i 

Not only did Petarsen work out the life histories 
of the marine fishes of the Danish waters, the. 
possibility of their increase, the means of protect- 
ing them from their enemies, but he &iso stu the 
life history of the eel, a fish so important&o his 
co i ing thb numerous traps which 
are set singly or in rows, and carrying out experi- 
meníae artificial light during its migration* 
Further, he prepared two reports onthe oysters and 
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oyster fisheries of the Lim Fjord, giging a historical 
summary, an account of the benbs tke food, age, 
Epawning, and methods of capture. These oyster 

eries yielded in the decade 1900-1909 an average 
annual revenue of 70,000 Kr. to the State. Since 
the introduction of the new rental tariff they have 
furnished 140,000 Kr. in rental alone, and s the 
new methods of working this will be still further in- 
oreased. t cis d schemes he considered the 





‘ question of utilising the common starfishes as 


manure. Nothing, indeed, relating to the Danish 
fisheries escaped him, and his training and abilities 
ap a practical naturalist enabled him to improve 
various nets, such as otter-seines, as well as Invent 
an apparatus, ‘grab’ as it was called, or bottom 
sampler, to lift samples of the sea bottom with ita 
fohabiants for investigation. In connexion with 
the organic matter on the sea bottom, he found 
Zostera richer in pentosan compounds than plankton 
organisms, and that bivalves were capable of 
digesting it. In 1914 he urged the establishment 
of & permanent biological station on land on which 
yo men could be trained for the work of the 
fisheries—with the prospect of employment. 
Taken all in all, it is seldom that so able and so 
experienced a naturalist has given his life-long 
services to his country, or left so noteworthy & 
record behind him. Petersen often attended the 
meetings of the British Association, where he was 
equally welcome as popular. He was no lees 
esteemed abroad than at home, as testified by his 
honorary d of LL.D. from the University 
of St. Andrews and D.So. from the University of 
Leeds, whilst for seven years he was at the head 
of the International Council for the Exploration 
of the Sea. He was inclined to recommend the 
licy of increasing the size of the fishes—especially 
t es—rather than increasing their numbers 
by artificial hatching as in Norway and Amerioa. 
W. C. M'InToszg. 


. Pror. A. H. Laany. 

ARTHUR Herpart Laany, who died at Little- 
hampton, x, on May 16, just before he had 
completed his seventy-first year, will be mourned 
by many generations of Sheffield students. For 
thirty years he was one of the best-known members, 
first Ri Firth Co , then of University College, 
and finally of the University of Sheffield. 

Leahy was born at Corfu in 1857, and was the 
eldest sog. of Colonel Arthur Leahy, R.E., of Fidsk, 
Killarney. He was educated at Uppingham School, 
Trinity College, Dublin, and Pembroke Gollege, 
Cambridge, and was p ninth wrangler in 
1881. In 1886 he was .m a fellow and mathe- 
matical lecturer at Pembroke,and in 1892 became 


-profeesor of mathematics at Firth College, Sheffield. 


While at Pembroke, Leahy contributed to the 
study™~of* spirérical and teeseral ‘harmonics and 
helpe to introduce into some of the 
fontinental work in thid branch of applied nf&the- 
matios. At all times he was keenly in in 
What may be called the mathematical’ side of 
theoretjcal physics, but his teaching and ad- 
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ministrative duties took up his time, and his 
mathematical interests were satisfied by followi 
developments from afar.. An ot of the bread: 
of his tastes E from his work on old Celtio 
literature his olassioal learning. Leahy’s 
interest in astronomy led Pembroke College to 
give to the University of Sheffield a valuable 
telescope and transit instrument, housed now in 
the Chee in Weston Park adjoining te 
University. Many were the nights spent®¥ihere 
by him, and many the visitors whom he was 
delighted to welcome there. 

Leahy's main achievements were in the building 
up of what is now the University of Sheffield, in 
setting the foundations of the Mathematical De- 
partment, and in teaching many of those who 
are now ing on the torch. The University 
remembers him with grateful appreciation of his 
services. 





Tua issue of the Physikalische Zeitschrift for 
Feb. 16 contains an obituary notice of Prof. 
Ferdinand Kurlbaum, by Dr. F. Henning, a former 
colleague at the Reichsanstalt. F. Kurlbaum was 
born at Burg, near deb on Oct. 4, 1857. 
On the death of his mothe, 1b father, a district 
judge, placed him m of an aunt until he 
was six, when his father married i 


again. 
As he up Kurlbaum hated school, and was 
twenty- years of age before he passed the 
university entrance examination and became a 


student at Heidelberg, and later at Berlin. In 
1887 he got his doctor’s degree with & research on 
the wave-lengths of oertain lines in the solar 
spectrum, done under the guidance of Kayser, 
who was then one of Helmholtz’s assistante. On 
Kayser’s promotion to Hanover, Kurlbaum be- 
came his assistant and remained with him until 
1891, when he was appointed assistant at the 
Reichsanstalt in Lummer’s de ent. In 1901 
he became head of the Electrical Machinery 
Department, and, in 1904 left the Reichsanstalt to 
beoome professor at the Charlottenburg Technical 
School, with Rubens as a colleague. Military 
occupations had a great attraction for him, and 
during the War he did & large amount of testing 
mirrors and . He died on July 29, 1927. 
His work on black body radiation and on the 
radiation thermometer is well known. 





W regret to announce the following deaths : 


Mr. Charlea 8. Boyer, of Philadelphia, known for 
his studies of*Diatomaces, nd Beventy-one years. 

Dr. John 8. Dexter, since 1923 profeesor of zoology 
in the University of Porto Rico, on April 19, aged 


Ru hie 
Prof. n Gui , professor of general botany 
in the Faculty of Pharmacy of Paris, and president 
in 1919 of the Paris Academy of Sciences, aged 
seventy-five years. 

Prof. Harris H. Wider, professor of zoology in 
Smith College, Northampton, Massachusettes, known 
fog his work on the anatomy of amphibia and also for 
his afithropological studies, on Feb. 27, aged sixty- 
three years. PE 

. 
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: News and Views. 


Ix this issue we are publishing as a supplement an 
abridgment of thb remarkable James Forrest Lecture 
on “ A Century of Inventions ” delivered by Sir Alfred 
Ewing on Monday, June 4, before the Institu- 
tion of Civil Engineers, This is the thirty-fourth 
lecture of the series, and the subject suggested by the 
counoll for the lecture was a remark of Tredgold’s to 
the effect that '' the scope and utility of civil engineer- 
ing will be increased with every discovery in philosophy, 
and ita resources with every invention in mechanical 
or chemical science.” This sentence waa contained in 
ihe same documént wherein Tredgold defined: civil 
engineering as the art of directing the great sources of 
power in Nature for the use and convenience of man. 
Tredgold himself died & few months after he penned 
these lines, worn out by inoeesant study, but his 
phrases, so often quoted, will remain as long as 
civil engineering is practised. Sir Alfred Ewing’s 
lecture was listened to with rapt attention by a large 
gathering of distingui engineers and men of 
. science, some of whom had themselves witnessed the 
vast extension of scientific discovery and engineering 
so eloquently referred to by Sir Alfred. Of absorbing 
interest throughout, the lecture ended upon a some- 
what unusual note and many readera will probably 
find in its closing paragraphs’ ita most pregnant 
passages. In proposing a vote of thanks, Sir Richard 
Glazebrook referred to the work of Sir Alfred Ewing 
at the Universities of Tokyo, Dundee, and Cambridge, 
as Director of Naval Education and also as Principal 
of the University of Edinburgh—and recalled the 
pioneering work he has carried out in magnetiam and 
other subjecte. Sir Alfred, it may be added, was born 
in Dundee on Mar. 27, 1855, and in the early ’seventies 
was first a student under Fleeming Jenkin and after- 
wards a member of his permanent staff, where he 
obtained experience in cable engineering. ` 

(ak ee aut 

Ix connexion with the celebration of the centenary 
of its incorporation, the Institution of Civil Engineers 
has issued a briefehistory of the fnstitution of some 
sixty pages. In the course of the short chapters aré 
given some of the most interesting facta regarding the 
foundation of the Institution, its constitution, its 
growth in membership, its various homes, its prizes 
and endowments, and ita several activities. Founded 
. in & Fleet Street ooffee-house, the Institution had ite 

first permanent home in Buckingham Btreet, Adelphi ; 
in 1884 a house was taken in Cannon Row, Weat- 
minster, from whence the Institution removed four 
years later to Great George Street, where it haa had 
three homes. The present buildingss completed in 
1918, represent a capital investment of more than 
£350,000. Photographs are reproduced of the fine 
vestibule, staircase, great hall, theatre, and library. 
The library contains more than 54,000 volumee, among 
which are forty editions of Vitruvius in various 
languages, and 896 volumes of tracts which to some 
future historian of engineering '' may well prove to be 
& mine of curious information." The Minutes of Pra; 
ceedings published up to the present run joe224 
volumes, and on these and the Abstracts, eto., more than 
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£400,000 has been expended. A list of presidenta and 
secretaries of the Institution is given, while the interest 
of the record is increased by a series of marginal 
illustrations of great engineering works, from the 
bridges of Rennie and Telford dowh to the present 


`- time. 


e. 
A BANQUET was given to Mr. A. V. Roe by bis 
aeronautical friends on June 8 to commemorate the 
twentieth anniversary of his entry into aeronautics. 
Mr. Roe was a trained engineer and tried athlete, and 
in- this way was specially equipped for the buildirfy 
and testing of his early experimental triplane. His 
admirers need not bother about the current contro- 
versy over his ‘hops’ in 1808, entirely oredible in 
themselves, but scarcely ranking with flights officially 
controlled by competent observers. Roe’s reputation 
is independent of-such accidents of fortune, and is 
ge S. manner in which he evolved, from 
early tri e, & series of designs oulminating in 
the standard biplane, well known as peculiarly free 
‘vices.’ Looking through the old records, one 
is ok by the way in which the first freakiah- 
looking triplane is transformed into an entirely 
modern design. It was a step-by-stbp process, but 
now appears almost an organio growth, save for the 
sudden change from triplane to biplane, ainoe approved 
by the progress of aerodynamical science. 


Ir is almost impossible now to project one’s mind 
back into these early days of aeronautics, when a fog 
of ignorance concealed the most fundamental facta 
and requirements. The physical principles of flight 
had then been revealed only to Lanchester’s prophetic 
eye.. The circulation theory of lift waa scoffed àt in 
the highest places, for one could see thai no air 
* circulated ’ round the wing, and the trailing vortioes 
were invisible to the eye of the pitot-tube, The 
principles of stability were still inB "a 
serrano idol 
based on the roughest information as to preasure 
distribution. But one oan follow from to page 
the steady evolution fromea thing of and stri 
and oloth, into an engineering design. It is Mr. Roe’s 
distinction that he was one of the earliest British 
starters, and that he stayed through the race in which 
so many fell by the way» If an estabMuhed position 
as B BU! designer and constructor is got a 
relevant reward, he may add the esteem of his con- 
téfuporaries in the old flying days of ungorgettable e» 
memoriee. x 
* OaPr. G. H. Wps And Lieut. O° B. Ejelson, who 
recently flew acroes th® Arctic Ocean from Alaska to 
Spitsbergen, arrived in Ldhdon lest week and were 
entertained at lunchSon by the British Government op 
June 7. Capt. Wilkins gave some indication of his 
plans for Antagctio explorations. His aim is got to 
reach the South Pole, but to explore the umknown 
regien lying south of the Paoiflo between the Ross Sha 
and Graham Land. This flight will be about 3000 
you adl s une parte of the joo-aheet Uf 

tarotica. e object which i i 

: : j à Capt: Witkige has in 
*. 
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mind is the selection of sites for meteorological obeerva- 
tories, but there is little likelihood that any descents 
will be possible in the course of the flight. He pro- 
poses to leave the Roes Bea in January, taking off from 
& whaling ship on the open water which is often found 
off the Roes Barrier at that season. He hopes to be 
brought home by a whaler from the’Graham Land 
area. The machine will be a Lockheed Vega sea- 
flane. The Times, which gives an outline of Capt. 
Wilkins! plans, also announces that Commander R. E. 
Byrd will make his base on the Ross Barrier next 





^ southern summer, and explore by aeroplane to the 


south and east, hoping to reveal the course of the great 
fhountain ranges whioh are known to border the Roas 
Bea. 


In addition to the expeditions of Capt. G. H. 


Wilkins and Com. R. E. Byrd, a third expedition to 
the Antarotic is announced for next season. Accord- 
ing to the Times, Com. D. G. Jeffrey, R.N. (retired), 
will lead an American -financed expedition in Sept- 
ember io Graham Land, where a base will be estab- 
lished on the west coast, in the aree explored by 
Dr. J. Charoot. From there it is proposed to explore 
eastward to Coats Land with the view of filling in the 
‘missing western coast-line of the Weddell Sea and 
determining the course of the Antarctic Andes of 
Graham Lend.’ A veesel of the deep-sea mins- 
sweeper type will be used, and two aeroplanes will be 
taken, the larger with & cruising radius of 6000 miles. 
The Bouth Pole is not the objective of the expedition, 
but there may be a flight in that direction. Oom 
Jeffrey hopes to include among his staff certain men 
who served with him on Bir E. H. Shackleton’s 
expedition in the Enduranos in 1914-17. Only 
six months’ stay in the Antarotio is anticipated, 
which is rether e short time for the completion of the 
programme. : 

Ox May-31, the aeroplane Southern Oroas started 
from Oakland, Oalifornia, to croes the Pacific Ooean 
in three laps, ending in Australia. On June 9 the 
aero landed at Brisbane, having 
safely a journey of 7340 miles. The Southern Oross 


carried a crew of four: „Capt. Charles Kingsford- 


Smith and Mr. Charles Ulm, pilote, both of whom are 
Australians, and Lieut. Harry W. Lyon, navigator, 
and Mr. James Warner, wireless operator, both of 
whom are ÁQnericans. "The first lap of the journey, 
California to Hawaii, a distance of "2400 Miles, was 
coved in a little more than twenty-four hours. 
The second lap, Hawaii to Suva, Fiji, nearly 3200 
© mules, toot about thirty-four hours ; ene 
longest over weter that has yet beer made.» The 
last stage ef the journey, Suva to Bwabane, was about 
1500 miles, and took about twenty hours; during this 
time the weather was o unfavourable. It is a 
great achievement to have flown and navigated an 
aeroplane over the Pacific Ocean for the first time, 
and all*the memfbers of the crew are ‘to be congratu- 
lated om the successful conclusion to their months of 
ofreful preparation. ` . 
e «9 WIRSLESS esiga Bod: the airahip Ji were 
reomved bythe base-ship, Oitia di Milano, at King’s 
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Bay, Spitebergen, on June 9, after two weeks’ gilenoe. 
The orew of eighteen were all safe on the ice in 
approximately lat. 80° 80’ N., long. 28? E., a position 
about fifteen miles from the neareet.land in the island 
of North-East Land of the Spitabergen group. The 
airship is reported to have been completely wreoked. 
Three men were sledging westward to find ‘help, and 
the others were drifting with the ioe. The drift will 
carry the Italians to North-East Land, but may take 
them to the inhospitable east coast which is faced 
with an ice-oliff. They have provisions for a month, 
and should be able to shoot some seals. The steamer 
Braganza, in trying to reach the shipwrecked men, 
waa stopped by heavy ice near Cape North,.about a 
hundred miles.to the west. . The diffioulty of navigat- 
ing along the north coast of Spitsbergen this month 
may delay rescue, but Norwegian airmen will no doubt 
locate the wreck and bring food to the men, even if- 
they cannot carry them to safety. There are several 
good dog teams in Spitsbergen, and these are being 
used to take help. They should succeed, unless the ` 
drifting ice in Hinlohen Strait proves impassable. A 
Russian ice-breaker, which has been asked for by the 
Norwegian government, could probably get through 
the ice to North-East Land in four or five days. : 
Wa understand that it had now been intimated that ` 
Great Britain will not be represented officially at the 
International Congress of Americanista which is to be 
held at New York in September next. As these 
matters are conducted on behalf of His Majesty’s 
Government through the Foreign Office, it is to be 
presumed that that Department has now decided that 
the Congress is not of sufficient importance to warrant 
the attendance of an official representative. If this 
should be correct, it is, to say the least, unfortunate. 
At the last congress in Sweden, when Great Britain 
was ol y present in the special circumstances of a 
member- of the British Royal House being Royal 
Oonsort, all the pringipal governments in the world, 
inoluding even China, were officially represented. 
Arhericanist studies, it ig true, are not numerously 
represented in Great Britain, but British students of 
American archmology, few as they are, are universally 
recognised as being in the first rank, It would be 
interesting to know if the action of the Foreign Office 
in refusing an invitation to the only congress devoted 
to Americanist studies, and otherwise recognised by 
the whole world as of first-rate importance, was taken 
under advioe, and, if so, what body was consulted. ` 
*Av the close of the International Congress of 
Geography at Cambridge, the delegates and others will 
pey & visit to the Borough of Newbury Museum on 
July 37. Mergbers will stay-in the town overnight and 
will be received at the Museum on the following morn- 
ing. The visit takes place at a moment of importance 
in the history of the Museum. It has bean decided to 
enlarge the premises as a memorial to the late Mr. 
Walter Money, the historian of Newbury, whose death 
at the age of ninety years took place last year. The 
Museum, in addition to &he preservation of objeota of 
]poal interest, aims at being educational on broad lines, 
and, much use has been made by students of the 
archmological collections which, under the curatorship 
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of Mr. H. J. E. Peake, have been arranged on the 
‘space for time’ method. With the enlargement of 
the Museum, these collections will be extended to 
3000 5.0. instead of 2400 5.0. as at present, with a 
prelude dealing with the Palwolithic age. For the 
enlargement & sum of £1200 is required immediately, 
for which an appeal has been made by the Mayor and 
Museums Committee. Subscriptions may be sent to 
the Mayor, Municipal Buildings, Newbury. 

[m his Friday evening discourse, delivered on June 8 
at tHe Royal Institution, on “The Waves of an 
Electron,” Prof. G. P. Thomson stated that it now 
seems that the original view of the primitive elementa 
of electricity and Inatter called electrons, which re- 
garded them as amall spheres, is inadequate to explain 
all the facta, and that an electron has associated with it 
& group of waves. This idea, originally due to L. de 
- Broglie, has been testéd experimentally by Davisson 
and Germer in the United States, and by Reid and 
Prof. G. P. Thomson himself in Great Britain. When 
electrons are scattered by atoms, it is found that if 
the atoms have a regular arrangement, as in a crystal, 
the scattered electrons are concentrated in definite 
directions and form a pattern, sometimes of consider- 
able complexity. This is what would be expected if 
the electrons are guided and controlled by waves. In 
the case o Ísohttering in metals the crystal struoture of 
which is known, the pattern to be expeoted can be- 
oaloulated and compared_ with the experimenta. 
Prof. Thomson showed that there is complete agree- 
ment for all the metals which he haa tested. In order 
- to allow tbe electrons to get through the metals, very 
thin films of the latter are n , those used 
being less than & millionth of an inch thiok. At this 
thickness metals are quite transparent to ordinary 
light. While the experiments prove the existence of 
the waves, their exact relation to the mass and electric 
charge of the electron remains mysterious. f 

Taa Slaughter'o Animals (Bóotland) Bill, which 
is to be read in’ the House of Commons for the third 
time on June 22, provides for the training and 
licensing of slaughtermen in Soofland and for the 
use of humane-killera in that country on all animals 
, exoept pigs, and those killed by the Jewish method 
‘or on farms. It is expected that the Meat Traders’ 
, Federation, which is opposed to any change in the 
existing methods of slaughtering, will seek to obtain 
the exclusion of sheep from the operation of the bill, 
on the plea that loes of time vould be occasioned hy 
the use of the instrument when these animals are 
being alaughtered at high speed. It has been oalou- 
lated that time is worth about three-farthings per 
man per minute under the normal xi of work- 
ing in Edinburgh. The humane-killer is simpler to 
handle than, for example, a Lewis gun, which oan be 

positioned, mounted, and loaded by recruits in 9 

seconda, so the time lost per sheep should beeoon- 

‘siderably lees than a minute of one man's time. An 

average dressed carcase of mutton weighs about 60 lb., 
‘and about 18 Ib. of home-killed mutton was consumed 
per head of the population in 1922, so that the low, 
of time due to humane killing would be worth abeut 

& farthing per annum per head of the population. 
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Ix 1926 the Ministry of Agriculture issued an Order 
prohibiting the use in Great Britain of arsenical dipe 
for the second of the two statutory ' dippings' for sheep 
soab where a dip of that character had been used for 
the first dipping. This Order was made because of oom- 
plaints that serious losses had been sustained by farmers’ 
where, as is essential for sheep scab, the second dipping 
had been carried out within 14 days of the first dipping. 
Since that Order was made the Ministry has received 
representations from farmers in Wales and other parts 
of Great Britain urging that they should be allowed 
their former discretion in the choice of an approved 
dip, so that they might use an arsenical dig for both 
dippings where desired, and the National Farmers” 
Union of Engiand and Wales, in support of these 
representations, has informed the Ministry that a 
guarantee against loes has been obtained from the 
manufacturers of the bulk of the arsenical dip used in 
Great Britain. The Ministry is therefore satisfied that 
it can now properly remove ita prohibition on the use 
of an arsenical dip for both dippings. There are some 
806 approved sheep dipe, of which 222 are non- 
arsenioal ;-an owner has therefore a wide range of 
choice, and there is no compulsion upon him to use an 
arsenical dip if he does not wish to do go. 

Farsrap School is to be congratulated on the 
success and enthusiasm of its scientific society. 
Surely few such societies can boast a half-century 
of useful work, for in 1877, when the Felsted School 
Scientific Society was founded, nature study and 
scietice’ courses were still in embryo, and of England's 
present totel of 428 museums only 84 were in 
existence. The thirtieth Report of the Bociety 
indicates continued liveliness. A generous donor 
has presented an observatory, a 4}$-inch equatorial 
telescope, a 84-inch transit instrument, and an 
altazimuth, and an astronomical section has been 
created. Two new dark rooms for photography hive 
been formed, and that good work is being done is 
shown by the excellent natural history pictures which 
illustrate the report, and by the descriptions of the 
use of bird-watching ‘hides.’ The majorityeof the 
papers read before the sections were by the boys 
themselves, and that is as W should be. * 

Tea Zoological Society of Scotland had the mis- 
fortamé to open ita zoological park in Edinburgh just 
before the War, and as & consequence ita survival value 
was put tg & severe test. “The Annual for the 
yeer ending March 31, 1928, shows that the tee& has 
beqn safely passed and that the Society is now assured 
of complete suooees. The surplus of rev@nue over 

iture for the year was £3445, ps against £785 
Inst year, and i has been used in payjng off the 
debt upon a Reptile Huse and Tropical Bird House, 
while a sum of more than £10,000 has been raised for 
the development of tHe Park and the bringing in of the, 
new ground to the orest of Corstorphine Hill The 
Soottish Zoological Park is outatandimg on acceupt of 
the natural beauty of its site, and the extensiome fore- 
shadewed in the report promise to add greatly to it 
amenity, since a track for a servicos of small motor oon- 
veyanepé is being laid to the top of the hill, whiolM 
overlooks the Firth of Forth, and fne Manges dnd 
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ledges of weathered rock afford ideal places for the 
construction of natural enclosures. The Oarnegie 
Aquarium, erected at a cost of more than £20,000, and 
designed on the most modern lines, was opened in 
July, and has proved to be a great attraction. 


‘Amongst the moet interesting of the births in the Park 


was & Californian sea-lion and a king penguin, the 
fourth of its kind to have bean successfully reared. 
‘During the year 346,452 individuals visited the Park. 
The report contains a number of. photographs, which 
show the -attractivanees of the enclosures and their 
Inmates, à 


e PRmarweNT Tuomas B. Baxar, of the Carnegie 
Institute of Teohnology, who reoently visited Europe 
in connexion with the forthooming second Inter- 
national Conference on Bituminous Coal to be held 
at Pittsburgh on Nov. 19-24 (concerning which a 
preliminary announcement appeared in NATURAM on 
Mar. 3), has already received tentative acceptances 
from some seventy engineers and other prominent 
scientiflo men from twelve countries, to attend or 
present papers to the conference. The list contains 
such well-known names as Dr. F. Bergius, Prof. W. A. 
Bone, Dr. G. off, Prof. F. Hofmann, Dr. A. D. 
Little, Prof. A. e, Bir Alfred Mond, Prot. 8. W. 
Parr, and Prof. H. 8. Taylor. Scientific workers of 
all countries who may wish to take part in the oon- 


- gress are requested to notify the secretary, Prof. 
: 8. B. Ely, Carnegie Institute of Technology, Schenley 


Park, Pitteburgh, U.8.4., as soon as possible, and 
foreign delegates desiring to avail themselves of the 
opportunity to visit industrial plants in the United 
Btates of America are invited to make known their 
wishes. As has already been announced, the pro- 
gramme will include the discussion of low temperature 
distillation, high temperature distillation, ooal tar 
products, power, smokeless fuel, complete gasification 
of coal, hydrogenation, pulverised fuel and its new 
applications, fixation of nitrogen, ooa&l benefloiation, 
and cognate matters. The purpose of the congress 
is similar to that of the first oongrees held in 1926, 
namely, to present the resulta of recent studies of 
coal that have to do with improved methods of utilisa- 
tion and oofbbustion. . - 

` Tam Annual Report dnd Proceedings of the South- 
Western Naturalists’ Union—a record up to Deo. 31 
last—-shows & membership of 70 members, 16 societies, 


“and ong institution. Considering the jarge ares 
‘covered, this séems small, as very good work has 


already been done by individual members of gthe 
Union aiftoe its foundation pn Nov. 25, 1922, and the 
annual conf offer exceptional oppo ities for 
the meeting together of all ton The president 
for both 1027 and 1928 is Dr. G. P. Bidder; the 
vioe-presidenta for 1928*'are Prof. O. Lloyd Morgan 
and Dr. E. J. Allen. Dr. Biddefs presidential addrees 


"at the fifth annual conference held at Exeter last 


yeag an-s Some Sponges of the South - West Coast” 

is oon&ained in the present report. In this interesting 

Survey he describes the commoy sponges of Britain 

and suggests a classification based on that given at 

the Leeds meeting last year of tbe British® Associa- 

tín. Hif'presidential address for thia year, delivered 
. 
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at the sixth annual conference, held at Bristol: on 
May 25-28, dealt with “ The Relationship to eaoh other 
of the Various Groups of Animals.” The Proceedings | 
also contain short sectional repotta, a lecture by 
Mr. C. W. Bracken on * Insect Casuals and Migrante," 
and oonoludes with three short papers on Lundy 
Island. This Union is as yet in its infancy. It waa 
founded in order to bring local naturalista together, 
that real team work might be done in all branches. A 
scheme for organising the work was planned, and 
sections established with recorders and referees chosen 
from the leading authorities on the various subjects. 
There is an annual conference, lectures are given and 
éxcursions arranged. A glance af the nameg of the 
officers for both past and present years, and also of 
the lecturers, should be a guarantee of efficiency, and 
it is to be hoped that the Union will enlarge ita 
membership and produce still more good work in the 


Taw second oonversarione this year of the Royal 
Society will be held in the rooms of the Society on 
Wednesday, June 20, at 8.80 Pa. i 

Taa following have been nominated by the Council 
of the Institution of Electrical Engineers for the 
vacancies which will occur in various offices on 


Bept. 30 next: President, Lieut.-Col. K. Edgoumbe ; 


. Vice-Presidents, Mr. P. V. Hunter and Dr. A: H. 


Railing ; Honorary Treasurer, Lieut.-Col. F, A, Cortes 
Leigh. 


Tus Right Hon. Sir Alfred Mond, president of the 
British Science Guild, will take the chair at the annual 
general meeting of the Guild, to be held in the hall 
of the Royal Society of Arta, John Street, Adelphi, 
W.O.2, on Thursday, June 21, at 5 ».«. The annual 
report of the Guild for the year 1027—28 will be pre- 
sented at this meeting, which will be open to the 
publio. E 


Pror. A. W. PogrEB, who has been associated with 
the Physics Departmént at University College, London, 
since 1892, is retising from the chair of physics at the 
end of this term. Prof. Porter if one of the founder 
members of University College Mathematical and 
Physical Society, of which he has several timee been 
president, and the past, and present members of the 
Society are entertaining him at dinner in the College 
on Monday, June 25, at 7.30 Pa. 

, Many readers of Natuas,are familiar with the 
Pioneer . work .carried out by the late Mr. W. H. 
Dines in investigations of the upper air and other 
aspects of meteorological science. As a memorial to 
Mr. Dines, the Royal Meteorological Society haa taken 
steps to establish a fund to be employéd to assist and 
encourage the advancement of meteorological know- 
ledge, especially slong the lines which he did so much 
to qreate and foster. Contributions to this Dine 
Memorial Fund are invited by the Society and should. 
be sent to the assistant secretary, 49 Cromwell Road, 
South Kensington, B.W.7. We hope that the appeal 
will meet with & generous response, so that the fund 
ramed may provide a worthy memorial of a great 
meteorologist. 

e 
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‘Ar the annual meeting of the British Association 
to be held in Glasgow on Sept. 5-12, Bir William Bragg, 
who succeeds Bir, Arthur Keith as president, will 
deliver an addreee'on the subject of “ Craftamanship 
and Science"’ at the inaugural general meeting in 
Bt. Andrew’s Hall. Dame Helen Gwynne-Vaughan, 
profeasor of botany at Birkbeck College, London, has 
acoepted the office of president of Section K (Botany) 
of the Association, and will addreas the section on 
the subject of ' Bex and Nutrition in the Fungi." 
Ptof. R. H. Yapp was originally elected president of 
the section, but resigned whey he found he was unable 
to attend the meeting. 


' Tas spring issue of The Fight against Disease, the 
quarterly journal of the Research Defenoa Society, 
contains a portrait of ita late treasurer, Sir David 
Ferrier, and an address delivered by Lady Briscoe on 
“ Animal Experimentation and Knowledge," which 
gives a useful summary of the value of experiments 
upon animals in advancing our knowledge, preven- 
tion, and cure of disease. The annual general meet- 
ing of the Society will be held at 11 Chandos Street, 
W.1, on June 19, at 3 r., when Sir Bernard 
Spilebury will deliver the Stephen Pages memorial 
leoture. 


Tum annual summer meeting of the London 
Students’ Section of the Institution of Electrical En- 
gineers will be held in Holland and weetern Germany. 
The party will leave London on Saturday evening, 
July 28, for Rotterdam, where two days will be spent. 
Visits have been arranged to works at Rotterdam, 
Eindhoven, and Utrecht, and & pleasure trip to The 
Hague. In Germany visits have been arranged to 
works of engineering interest at Easen, Dusseldorf, 
&nd Cologne. The party will return from Cologne on 
the evening of Aug. 6. 


Tus council of the Royal Society of Edinburgh has 
awarded the Keith Prize for the period 1925-27 to 
be divided equally between Prof. T. J. Jehu and 
Mr. R. M. Craig for the joint series of papers which 
have recently appeared in the publications of the 
Sooiety on the geology of the Outer Hebrides, and 
the Neill Prize (1925-27) to Prof. Arthur Robinson, 
profeasor of anatomy in the University of Edinburgh, 
for his contributions to comparative anatomy and 
émbryology. The Bruce Prize for the period 1926-28 
haa been awarded by the joint committee oo 
of representatives from the Royal Physical Soaie 
the Royal Scottish Geographical Society; and the 
Royal Society of Edinburgh, to Prof. Dr. H. U. 
Sverdrup, of the Geophysical Instituts Bergen, for 
his oontributions to the knowledge of the meteorology, 
magnetism, and tides of the Arctio, as an outcome of 
his travels with the Norwegian Expedition in the 
Maud from 1918 to 1925. : 

Ta Council of the Royal Statistical Society is this 
year again awarding the Frances Wood Memorial 
Prixe, value £30, for the best fnvestigation, on statis- 
tical lines, of any problem affecting the economio or 
social conditions of the wage-earning classes. *Cdin- 
petitors must generally be undergraduates, or 
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graduates of nob more than three years’ standing, 
of a university of Great Britain or Ireland, and less 
than thirty years of age on Oct. 31 next. Theses 
submitted or intended to be submitted as university 
exercises, and also published papers, are admissible. 
ee iss cdapeurt Raid cdneiis 
the Royal Statistical Society, 9 Adelphi Terrace, 
W.C.2, not later than Oct. 81 next. * 


Tus Booth Steamship Co., Ltd., has arranged a 
summer oruise to the South American continent of 
unusual interest. The Booth liner Hildebrand, start- 
ing from Liverpool, touches the Portugueeg Riviera, 
and Madera, and then croasea the Atlantio to the’ 
mouth of the Amazon, up which the liner goes about 
1000 miles. The cruise lasts six weeks, during which 
11,800 miles are covered. It is stated that the trip 
costs little more than an equal period of time in a 
good European hotel. 


A GENERAL discussion on “Homogeneous Catelysis'' 
will be held by the Faraday Society in the physical 
chemistry laboratory of the University of Cambridge, 
on Friday and Saturday, Sept. 28 and 29, under the 
chairmanship of Prof. C. H. Desch. The subject will 
be discussed under the following principal headings : 
(1) Uncatalysed homogeneous reactions and negative 
catalysis; (2) intermediate addition-compounds in 
homogeneous catalysis; (8) neutral salt and activity 
effects in homogeneous catalysis; (4) ionisation as & 
factor in homogeneous catalysis: A number of foreign 
guests have been invited by the Society to take part 
in this discussion. Members and visitors will be 
accommodated at Pembroke College during the period 
of the visit, Particulars can be obtained from the 
secretary of the Faraday Society, 18 South Bquare, 
Gray’s Inn, W.C.2. 


Tus Report of the Bristol Museum and Art Gallery 
Committee for 1926-27 mentions that about 800 
examplee of living wild planta were exhibited during 
the year, and continues: ''It is a matter for regret 
that so greatly has wild plant life been destroyed by 
building and other agencies in the neighbounhood of 
the City in the post-War yeers, that the ara of colleot- 
ing has had to be increased over a wider two-mile belt 
around the City." The report bears witness to much 
good work in all branches of museum activity except 
perhaps > this may be because tite labours of 
the staff are bent towards preparing for a move intg the 
extension now being built, 

A NEW part (No. 811) of“ Sotheran’s Prios Current 
of Litesature ” has just been issued, and is as interest- 
ing and valuable es p lous issues. The eatalogue 
is always & mine of ENogrpriio wealth and should 
be of great help to cgllectora of rare editions and to 
librarians. The present part contains particulars of, 
upwards of 8000 works of science classified under the 
headings of general and collected work mathefhatice, 
astronomy, physics, meteorology and physic® geo. 
grapHy, geology, ntineralogy and arystelbgraphy, 

, and rare and valuable books. Copies can 
be obtained from H. Botheran and Co., -140 Stragd, 
W.C.2. . : : MEL 


s 
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APPLICATIONS are invited for the following appoint- | A lecturer and demonstrator in the pharmacy 


menta, on or before the dates mentioned :—-A demon- 
strator of chemistry at St. Bartholomew’s Medical 
College—The Dean, St. Bartholomew’s Hospital 
Medical College, E.C.1 (June 10). An assistant in the 
Intelligence Section of the Mineral Resources Depart- 
ment of the' Impenal Institute— The Secretary, 
«imperial Institute, South Kensington, 8.W.7 (June 
20). An assistant lecturer in mathematics at King's 
College, London— The Secretary, King’s College, 
Strand, W.C.2 (June 22). An assistant patho- 
logical chemist at St. Mary's Hospital, Paddington 
e—The Secretary, St. Mary's Hospital, Paddington, 
W.2 (June 25). An. agricultural economist and a 
lecturer in agricultural engineering at the Edinburgh 
and East of Scotland College of Agriculture—Mr. 
Thomas Blackburn, 18 George Square, Edinburgh 
(June 25). A woman assistant lecturer in botany 
in the Department of Education of the Univermty of 
Birmingham-—The Secretary, The University, Bir- 
mingham (June 26). A lecturer in electrical and 
mechanical engineering at the Forest of Dean 
Mining School, Cinderford—The Secretary, County 
Education Office. Shire Hall, Gloucester (June 27). 


department of the Birmingham Central Technical 
College—The Principal, Central Technical College, 
Suffolk Street, Birmingham (June’ 30). An assistant 
lecturer in the Mathematica Department of the Belfast 
Municipal College of Technology— The Principal, Muni- 
cipal College of Technology, Belfast (June 30). A de- 
monstrator of biology at Guy’s Hospital Medical School 
—The Dean, Guy’s Hospital Medical School, London 
Bridge, 8.E.1 (July 3.) An assistant lecturer in 
agricultural chemistry at the University of Leeds— 
The Registrar, The University, Leeds (July 7). A 
psychiatrist and medical director, a psychologist and 
an assistant peychologist under te Child Guidance 
Council—The Secretary, Child Guidance Council, 24 
Buckingham Palace Road, §8.W.1. An advisory 
bacteriologist at the Midland Agrioultural and Dairy 
College—T. Milburn, Sutton Bonington, Lough- 
borough. An assistant mistress at the County School 
for Girls, Beckenham, with qualifications in either 
botany or ohemistry—The Head Mistress, County 
School for Girls, Beckenham. A science teacher 
at the Technical School, Lurgan—The Principal, 
Technical School, Lurgan, Oo. Armagh. 


è f Our Astronomical Column. 


Nova Piorozis.—Dr. H. Spencer Jones, H.M. 
Astronomer at the Cape, gave some m ing informa- 
tion about this object at the-meeting of the Royal 
Astronomical Bociety on June 8. It ap 88 an 
oval nebulosity the major axis of which, lying 
approximately east and west, is about lj" in length; 
within this there are four nuclei. The relative posi- 
tions of the nuclei may be indicated by drawing an 
equilateral tmangle with ita base upwards; the 
nuclei are, (1) at the oentre of gravity (this is the 
brightest), (2) at the lower angular point (this is the 
faintest), and (3) and (4) alightly below the two 
upper ar pointe. e three brighter ones could 
generally be seen, the faintest one only when definition 
was vory good. The sketch that was shown indicated 
that these nuclei appeared somewhat nebulous. 

Dr. Spencer Jones with the Greenwich 
astrogomers in thinking t the large nebulous rings 
(some 3’ in diameter) surrounding the star are not 
objective, gut are optical phenomena due to the 
star's light having a di mt mean wave-length 
from the & ster. Henoe no ight can be 
given to values of the star’s parallax deduced from 
them. 

It is.formmate that owing to ita position near the 
pole of the ccliptic, it is poamble to dbeerve the 
staf at some time of the night throughout the year. 
Its behaviour has been in many respects unique 
further development is 
likely to grve valuable information. 


. . e 

. Puawzyany PHOTOGRAPHY.—Pgof. W.,H. Wright 
chose this aa his subject for the George Darwin 
lecture which he delivered at the mee of the 
Royal Astronomical Society ot June 8. umerous 
enus, Mars, Jupiter, and 
aturn in light of various wave-lengths from infra-red 
to wltte-tiole4? The photographe of Mars were the 
only enes that showed far more surface detail in the 
yee digas in the short wave-lengths. The well-known 
outlines of the so-called seas appeared with very 
e@trong contrast in the infra-red photographs, but 
were pagea invisible in the ultra-viol®t ones, 
showing t the Martian atmospherp, like our own, 
exerts consid le absorptive action on the shortep 
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waves, so that the photographs in these show atmo- 
spheric detail, but eck an the surface. On the 
other hand, the photographs of Venus in short wave- 
lengths show fairly ot markings, which were 


found to vary from day to day, thus giving hope 
that they may teach something about the p "a 
rotation; while the infra- photographs were 


completely featureleas. It may be that these do not 
poses to the actual surface, but only reach a 
ower cloud layer. 

The Jupiter photographs, while not identical in the 
different colours, do not differ so widely as those of 
Mars. Very great interest was excited by some 
remarkable cinematograph films of Jupiter. These 
were exposed at intervals of minutes, but run thro 
the lantern Bo quickly that tbe planet was seen in 
rapid rotation, ita entire surface bei rendered. 
visible. The films included the trant of a satellite 
and ita shadow across the disc. The satellite could be 
traced for part of ita course and then became invisible. 
The film, Tice thoee taken during the eclipse of last 
June, shows the poembility of astronomical applica- 
tions of the cinema, not merely for popular exhibitions, 
but for serious scientific work. 


Drsooverny or Minor Puannrs.—Asir. Nach., No. 
559, contains the anual article from the Berlin 
hen Institut on the discovery of minor planeta 
during the year. There were 112 planeta found in the 
twelve months ended June 80, 1927; only 103 were 
really new, ¢he others being identifled with planeta 
that had bedh missing for some years. Unfortunately 
58 of the new planeta were only observed onoe ; thus 
nothing could > deduced about their orbits. Sixteen 
planets were observed sufficiently to deduce trust- 
worthy orbits; to these were ed the numbers 
1068 to 1072, also the number 983 ; it was found that 
the planet previously numbered 933 was really 715, 
ÜTransvaalia. The highest inclination of the new 
planets is 17° (planet 1070), the highest angi of 
eccentricity is 17? (planet 1065). Five oe 
lagely discovered have been named Bodea, Zachia, 
Piagzia, Gaussia, Olbersia, commemorating the names 
of astronomers concerngd in the search for the first 

minor plats. * 

. 
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Research Items. 


Gypsy MaRRIAGE.—Mr. T. W. Thompeon, in & 


continuation of hie study of marriage in 
England, in pt. 4 of vol. 0, Ber. 8, EE Eno Journal of the 
Gypey Lore Society, deals principally with the queetian 
.of permanence and divorce. A number of temporary 
unions are recorded. These lasted for varying 
periods from a few days or weeks to six months, & 
Mani Reale phar ple eet In effect, these seem to 
ve been trial marriages ; tho the Heron family 
seems to have been peculiar m this t and 
deliberately to have taken their wives on trial, which 
as a premeditated act can be eled in & few cases 
only in other f ies. It is however, 
that this postponement of the marriage rite may 
have been a survival of the practice among German 
ies whereby marriages were not ratifled by the 
tmann until they had been in force for two 
years, donee Me period the bridegroom had to 
serve his father-in-law. There is no evidence that 
service in return for a bride ever existed in England. 
Marital fidelity after a settled marriage seems to 
have been more or leas the rule, at any rate among 
the women. Some, however, had & succession 
of lovers or husbands. Among the men the patrilineal 
Herons claimed to- have the right to occasional 
intimacy with women, though alone ner 
wives no liberties. Unfaithful wives were puni by 
stripping naked, when they were sometimes tied up 
and whipped or chased round a field; mutilation, 


such as nose slitting or cutting off an ear, was Bome- 


times ong i ies divorce 
waa purely informal ; but the ish gypsies parted 
with & good deal of ceremony. A oen ago the 


was never tted to marry again. If she 
.the was liable to the extrema penalty ; she was 
P ATEEN ea een Saeco 
ea 


QUATERNARY HUMAN SKELETONS FROM THA VALLÉE 
pu Roo, CHARENTE.—In the Bull. et Mém. de la Soc. 
T DOM de Paris, T. 8, Sér. 7, fasc. 1-8, Dr. 
Henri in describes three skeletons from a rock 
shelter in the Vallée du Roc. The remains were found 
buried under blocks of fallen atone, by the weight of 
which they had been much d * They belonged 
to three individuals? posaibly the members of one 
family, a man of about fifty years of age, a woman 
of about forty, and & boy, probably of about eighteen, 
in view of the fact that the first wisdom tooth had 
not yet fully erupted. The remains had evidently 
been buried and the fall of rock was umMous. 
point of greatest interest in the ak etal remains 
lay in certain resemblances to Chancelade man 88 
described by Testut. This w&s manifested in the 
cephalic index of the man, 72-87 as compared with 
Chancelade, 72:02, as well as in the scaphooephalio 
character of the skull of both male and female. Yet 
notwithstanding the keel-like ridge, both were 
comparatively low. The i were 
m marked. ‘THe cephalic index of the woman was 
skulls, but are comparable rather with those of Brunn, 
Cro-magnon (female), and Laugerie Basse, but, as 
pee particularly nm Chanoelade. The cranial 
capacity is ap i y 18560 om. (female) and 
1525 an. (male). The teeth are large and wel 
formed, the third molar beifg smaller than the 
second, which is contrary to the state found in 
Neanderthal man. The wearing of the teeth shows 
a lateral bite. There are signs of caries in the man. 
The remains were found immediately above a Bolu- 
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The skulls bear no resemblance to neolithic” 


trean layer among signs of numerous hearths, and 
it is suggested that they belong to late Solutrean or 
the beginning of the Magdalenian period. 

CarROKOL.— We have received from the British 
Drug Houses, Ltd., London, N.1, & small booklet on 
Caprokol therapy. Caprokol (or hexyl resorcinol) is 
used both as & urinary &ntiseptio by internal admin- 
istration and also as & gen antiseptic by external 
‘application, including the cleaning of mucous suris.ces. 
Its use as a general antiseptic has recently heen re- 
ferred to in our columns. Caprokol was mtroduced 
as a urinary antiseptic about three years , and 
considerable clinical evidence has now ulated 
as to its value in various infections of the urinary 
tract. In doses of 1-2 gm. daily it clears up cystitis, 
pyelitis, or urethritis caused by stephylooooot, strepto- 
oooci, gonooooci, or B. colt. la cases of infection with 
the latter organiam it is advisable to give local treat- 
ment also in the early To ensure complete 
and permanent sterility of urine, prolonged treat- 
ment is sometimes necessary: an immediate effect, 
however, of the administration of the drug is the 
ceasation of pain and relief from the frequency of 
mioturition shish so often accompanies uri tract 
infections. The drug’s antiseptic action is 
by ite power of lowering the surface tension of the 
urine: fluids or alkalis which raise the surface 
tension should not be given at the same time as 
Caprokol. The evidence suggosta that this compound 
has a definite use in practical therapeutics. 

ATITUDE Oy EMPLOYEES TO INDUSTRIAL 
Pasvagoroav.—In the Journal of the National Institute 
of Industrial Peychology (vol 4, No. 2) there is an 

teresting attatude of employees to 
investigations of a psychological nature. tis obvious 
that no investigati 
it is equally obvious that workers are quite likely to 
view with 
them at wo who suggest alterations in Tum 
established habita, and seem to take up a new attitude 
to problems., Mr. A. Stephenson points out that the 
po attitude of the workers towards in igations 

epends very y on their attitude to the investi- 
gator and on I traditions and tem ent, unless 
political convictions are so strong as to exclude all ether 
considerations. In some industries where there gs fear 
of dismiasal it is sometimes very difficult te get rid of 
the impression that any worker who is being observed 
must necessarily be inefficient. Older workers are 
sometimes intolerant of innovations, and tehd to con- 
sider that twenty years’ ienoe must be worth more 
than any ingtruotien. cianda firm’s 
poloy are imminent and of a kind i by the 
worker, then an investigator pA das rien asa ! 
Mr. Stephenson said that such di ties can y 
be ved by holding a cenference and exffaining 
clearly tbe objects of industrial 
whele though, workers prove to be intersted in, or at 
least tolerant of, sufh i igations, and wfien one 
considers their novelty one is gurprised at the willing 
help afforded in so many cases. 

Manor Pragon ix Umrrup Srares.—There has 
been a remarkable increase in recent years in the 
numbers and extént of the range of *the* ca8tarn 
woodchuck (Marmota monar), a native of the Sates 
east of the Great Plains and north of northerp Ark- 
Alabama, and North Carolina. Where. these 


@nsas, 

rodents ə their activities to their accustomed 
haunta o hillsides, thickets, or forestdand, ne 
harm resulta, their extension of rpnge has led 


psychology. On the ` 


oed ' 


trs ee oe 
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them to transgrees on cultivated land, and corn and 


forage x doe! young fruit treea, and poul have 
t is even recorded that di us flooding 
of rops and erosion of soil has followed n their 


burrowing in levee and ditch banks. UB. 
Department of Agriculture (Leajlet 21 States that the 
surest practicable method of contro the pest is 
gaming the wWoodchucks in their burrows, and recom- 
mends the use of carbon disulphide, calorum ide, 
or exhaust from & motor car. No individual 
effort, however, can afford any but & tem Buo- 
cene, and co-operation over a large area is essential for 
effective control The leaflet states that the factors 
contributing to this recent general increase not 
fully mown, but curiously enough it says nothing 
about and encouraging the wild creatures, 
birds and beasts, which are the natural controllers of 
such ground rodents, 


Tus Inszors of Samoa.Two further fascicles of 

“Insecta of Samoa,” a work in course of publication 
by the British Museum (Natural History), have 
recently come to hand. Part 4, Fasc. 2, deals with 
& number of families of Coleoptera, and Part 5, Faso. 1, 
with aculeate Hymenoptera. The several accounts 
are written by well known as authorities 
in the groups concerned, and should prove y 
valuable in connexion with distribution, m tion 
due to isolation and other problems of island life. 
Certain of the species described or listed are peculiar 
to the Bamóen gro others, such as the beetles 
‘Gnathocerus end tum, are cosmopolitan, while 
some other insects appear to be limited to certain 
of the Pacific Islands or extend into the continental 
tropics. The Domo beetles are of exceptional 
interest, doa of pr irae oan islands licum to 
possess endemic species, and four genera are own 
outside the archipelago. 


BPERMATOGENESIB iw Serpsrs.—Dr. E. Warren 
contributes to the Annals of the Natal Museum (vol. 6, 
Part 1, March 1028) an important paper on the oom- 
parative histology of the testis of South African 
spiders, in which special attention has been directed 
to the nuclear divisions. The nuclei of the young 
f asi cords of the embryo are capable of dividing 

amitoais, and in the testis the germinal nuoalei at 
tllo margin can divide without mitosis, and the 
spermatogonia oan also divide amitotically to form 
spermatocytes, though in some spiders 

occastonal mitoses were present. In some spiders the 
p divide without mitosis to 
orm secondary spermatocytes and spermatids, and 


chromatin structures le from 
tozoa are formed in cells whi havo originated either 
without mitosis at all or without the complement 


of mitotic divisions io af oe eee 

gepecia. In many there are ma nde o 

xe ee PO 
pgeeenoe of Rs Dea Pt in Tany 

spiders indicates that tRe various . 

Nn Dare. beso ee we là JO roped M 


simplifipations of the ical prpoees rather tha: as 
something fundamentally tnew or as & survival of 
primitive methoda. rhs goonie nf antaas ik dod 


isset to be explained as am abnormality resulting 
the temporary absence of the correct stimulus 

for the normal devel t of the 

“le truly «pmarkable diversity which is seen in the 

chrematin behaviour of, the i cells of allied 


eed is not in accord with 
on a system of genes lodged in 


from one generation to another.” In 


pem the spermatozoa in the yesiouls seminales 
* No. 5069, Vor. 121] e 


beoome enclosed in capsules, and in some species the 
chromatin of the ancapsuled spermatozoon may 
divide into pieces or may even be DS transformed into 
a resting nucleus, 


A Naw Fay or TUunBuLLARLA.—N. Nasonóv 
describes in the Bulletin S P Académie des Sciences, 
Leningrad (1927, No. 9-11, oe 874 oeil family 
Multioniatide of the The 
ply cea a oi eae pr den 
Maiche, which flows into Ussuri Bay, Sea of Japan. 
The representatives of the new y, two ies of 
oda same genus (Mulitpeniata baialanss and M. kho), 

roin tages from members of ur families of 
All@cca in the i tthe! of 
the male genital apparatus, ginoe they poen sorom 
co tory organs in different stages of development. 
A fully developed copulatory o is & closed system 
isolated from testes and from ; when. it fulfils 


ita function, it is laced by next one when this 
reaches ita full dere and so on. 


Now-Manixm MorruBcA or Burvu.—The noni 
marine mollusean fauna of the island of Buru haa 
never been thoroughly in ted, and only soattered 
notes exist. Mr. Toxopeus , however, visited ‘a 
limited portion of the laad for something lees than 
& year, and the result of his collection of mollusca is 
now reported on wu x T. van Benthem Jutting 
(Preubia, vol. 7, suppL). Omitting varieties and un- 
identafled forms, bes of species amounts to 
50, only 6 described as new, while 18 are re- 
ported for the first time. There are two excellent 
plates and a number of rather but effective, 
text illustrations, inoluding distribution -of the 
genera Isidora, Physastra and Ameria. list of 
species formerly reported from the island but not 
found by Mr. Toxopeus is given, with references to the 
places of their description. 


Inow Onze or SourH ArxRiOA.— While on the staff 
of the Geological Survey of South Afrioa, Dr. P. A. 
Wagner oontributed liberally to geologioal literature 
of that ia of far more than looal interest, 
and sinoe his resignation he has prepared for publice- 
tion still another memoir of outstanding importance, 
dealing on this occasion with '' The Iron ite of 
the Union of South Affioa ” (G. S. B. Africa, Mem. 26, 
1928). The types of ores considered include magmatic 
segregations ; contact moetasomatio deposits ; lode 
and vein deposits ; banded ironstones of the ohar- 
acteristic pre- -Cambrian type; bedded ores of various 
ages; replacement and metamorphosed Se ge 
including those of the Lake Superior 
laterites and other surface ironstones. dina 


contains & wealth of observational data and ical 
comment-—str&ti ical, petrological, chemical, and 
economic. South jos the most. extensive 


titaniferous ores in the: world, but apart from these 


her known reserves are exceeded onl by those of 
India, United States, Brasil, and France. As 
there are associated resources on an ample scale 


of coking ooal, limestone, dolomite, ese, and 


mangan 
- fluor spar, the production of iron and steel ahould in 


the future prove to be a factor of prime importance 
in the economic development of the Union. 
. 


GaoroargAL HISTOBY or TABMANIA.——À stim’ 
account of this critical region of Gondwanaland, by 
A. N. Lewis, has recentl in the Pros. Roy. 
Soo, Tasmania for 1926 . 1-24; 1927), with 

reference to the relation of the existing topo- 
hy to the Triassio dolerite intrusiona and the 
major "blode faulting. Mt Lewis considers that after 
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the intrusions the old land surface was reduced to a 
eplain, and that the present surface features have 
moulded on variously uplifted blocks of country, 
the faulting and eleyation responsible for these being 
of Tertiary ago, P ly late Miocene or early Plio- 
cene, about whi Grae thas were at Ioab Gwo phases 
of voloanic activity. A discussion of the by 
P. B. Nye and others, with a ly from . Lewis, 
appears in the same Proceedings for 1927 (pp. 67-77 ; 
1 ) Mr. Nye contends that the present physio- 
dates from the time of the dolerite intrusions, 
e Mr. Lewis retorts that if this had been so Tas- 
Wana wed dang ney have Dorn vee Arom 
mature peneplain. e thinks it inconceivable that 
200 million years of denudatién could still have left 
conspicuous doleritetcap hills if the latter had 
been finally elevated at the time of intrusion. Apart 
from this controversy, the paper and discussion are 
valuable as & contribution to our growing knowledge 
of the great dolerite intrusions of the Mesozoic era. 


gra: 
w. 


FEŒELD CURRENTS FROM POINTS.—AÀ pre in the 
May number of the Physical Review, by f. Millikan 
and Messrs, Eyring and Mackeown, on the extraction 
of electrons from cold, negatively charged pointe by 
strong eleotrio fields, is of particular interest in view 
of recent thearetical soda Set of the problem on 
the basis of the new ios. The data which 
are presented show oonolumively that a detectable 
current is first obtained for a definite h of the 
fleld at the surface of the metal, i ve of the 
applied potential and the disposition of the electrodes. 

critical field is about the same for a tungsten 


point as for a tungsten wire, but it is greater for 
eae than for tungsten. importance of the 
eld as variable rather than the potential was shown 


very clearly with a steel point and plane discharging 
system. Tho electric fields used are enormously 
high, thirty -five million volta per centimetre being 
attained in one instance. 


IwraRNATIONAL WzErGHTB AND MxEASURES.—Ihe 

ings of the International Bureau of Weights and 
Measures for the year 1927 show that the question 
of the gas thermometer scale is to be considered, and 
that Prof. Keesom and Mr. Tuyn, of Leyden, have been 
asked to draw up a report on the subject. The 
various oopies of the standand metre have been ex- 
amined as to their ion with morease of tem- 
perature, but there fh a alight difference between the 
resulta obtained by the two methods used which has 
not yet been explained. The standards made at the 
same time have the same ion, and the new 
standards very closely with each other. 

fine lines which mark the length of the standard 

are shown in the ings, ed 500 diameters, 
and it is noticeable how much finer the lines on the 
newer stan 


detected. . The proposal to make the British yard and 
the United States yard identical was withdrawn. 


LONGITUDINAL ÉTABILITY IN AROPLANES.— An 
interesting new presentation of aeroplane stability 
analysis, m practical form, is contained in & publica- 
tion of the Aeronautical a ae Committee by 
8. B. Gates, on “ A Survey of Longitudinal Stabili 
below the Stall, with an for Designers’ Use" 
(R. ond: M., No. 1118. London: ELM. Statianesy 
Office, 1928. ls. 3d.). The paper develops in terms 
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—— 
of new unita, in which the resistance derivatives are 
expreased as non-dimensional quantities, a more 
compact analysis of longitudinal stability below 
stalling than has hitherto been attempted, and throws 
it into a form to bring it immediately within the scope 
of designers. The description is in terms of the two 
quantities, in practice at the disposal of the designer, 
position of centre of gravity and size ef tail. ith 
these co-ordinates the region of longitudinal stability 
is defined on a series of plane di and in typical 
cases curves have been filled in from which the 
damping and period of the phugoid motion may be 
estimated. 





Tea Srevcruns or A DmHrTHRMINANT.—lIn his 
lecture on the Rouse Ball Foundation at Carthridge 
in 1927, Major P. A. MacMahon gave an account of 
some recent developments in the ry and structure 
of determinants. A worker in this fleld is fortunate 
in having, in the four volumes of Muir’s “ History of 
the Theory of Determinante,” a classified 
of the progress of the subject from 1698 until 1900. 
No important discovery has escaped the notioe of 
Muir, who has spared no pains in mastering the great 
variety of notations employed at different tames. 

i the last few years, two i rtant advances 
have made in the theory of structure of & 
determinant. In the first plaoe, various connexions 
have been established with trio funotions 
&ppertaining to such algebras as that of hyper- 
determinante. Again, a certain algebraiogl expression, 
brought into prominence by Muir and named by him 
a ‘permanent,’ has been found to be a corner-stone 
in the algebraic theory. Both advances, which 
proceed hand-in-hand, are linked im a remarkable 
way with MacMahon’s own work on the partitions 
of numbers. As the connexion with trio 
functions, ariaing from the new outlook, is but in ite 
infancy. The study of the etric function of 
the umbral algebras, of which determinante are 
ME caseg, is only just broached. Major 

on'a stimulating lecture is printed in 
extenso in Jour. Math, Soo., vol. 2. 

Tas STRUCTURE or Lore CHAIN COMPOUNDS.— 
The Y of the Royal Society of Hdanburgh. 
vol 48, Part L, contains an account of a further 
X-ray investigation by E. Henderson of & number of 
normal saturated dicarboxylic acids. Between the 
odd and even members of this series there is a definite 
alternation in physical properties, and this diffprenoe 
is also apparent in the structures. e The work 
has been extended to mono- and di-alkyl malonio 
acids with in ing resulta. The structure attri- 
buted to diootadecyl malonic acid indicates that in 
acids of this the two long hydrocarbon chains 
lie approximately parallel te one another,*thus : 


CH, . PE COOH o 


. 
, So DEN 
, o - CH, s es eee snr e CHa o COOH 

It has previously een beerved that long chain 
compounds terminating th an incompletely saturated 
group form bimolecular layérs in ‘the crystal, the 
molecules of one layer*being oppositely orientated to 
those in the other. Resulta now obtamed with fatty 
acid amides confirm the view that tho formation of 
theee bimolecular ‘layers is due to the pfeserfbe bf the 
poopy saturated greup in the moleculf In 
the bintol 


onio acids these eoular la are not® 
observed, and it appears, therefore, the two 
carboxy] *groupa mutually satisfy their residuale 
affinity. ` a ° 
s . . c " . 
e i . 
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Ancient Greek 

A a meeting of the Royal Anthropological In- 
stitute on Tuesday, May 22, the president, Prof. 

J. L. Myres, read & p on ancient Greek physical 
ipee He said that though the number of ancient 
etons from Greek sites is still small, evidence 
already published, especially by Duckworth and 
Hawe, is sufficient to show that at the beginning of 
the Bronze the population of Crete and the 
Oycladio Isl was y & mixed one. Both the 
chief ingredients, ‘Mediterranean’ and ' Armenoid,’ 
can be traced in separate occupation of oertain 
islands, and where there is mixture of breeds, the 
proportions of these ingrediente vary, both locally 
and from period to period. Single skulls of neolithic 
pe from Lycis, Crete, Leucas, are alike 
road-headed. It is, however, only in the early part 
of the Bronze Age that evidence becomes more 
copious. In Crete, the proportion of Armenoids 
Drees at about 10 per cent; falls somewhat in the 
Middle Minoan , a8 though this continental type 
were bemg absor in the insular; then rises to 
46 per cent in the Late Minoan Age, indicating fresh 
intruders from adjacent mainlands. It is not at 
resent poasible, however, to distinguish arnvals 

m Greece and from Asia Minor. 

Bo early as the ‘third city’ on the aite of Troy 
(about 2000-1900 2.0.), there is direot evidence of 
the presence of a northern type, co inferences 
from the distribution of turoulus-burials south of the 
Lower Danube at a period when tumulus-burying 

ple were ing from east of the Dnieper into 
Parral Europe. Probably these people were blond, 
like their descendants farther north; but direot 
evidence for oolour only becomes available at all 
quite late in the Bronze Age. Blondness, however, 
is not confined to pure ‘northern’ strains, but is 
ahared by many mixed breeds in Central and Eastern 
Europe, which are more or leas broad-headed ; and 
there was probably & larger element of relatively 
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Physical Types. 
fair, and especially of ruddy or auburn-haired le 
in classical Greece than oould be inferred from. the 
prevalent head-forma, 

To supplement the scanty records of human 
remains, ancient representations of bald men are of 
value; and also the representations of satyrs, gianta, 
centaurs, and low-class individuals, as evidence .for 
the persistence of a ‘ baokwood ' type with gnub-noee, 
wrinkled forehead, heavy brow-ridges, and low 
forehead. This is quite distinct from the markedly 
Armenoid appearance of Thersitea in the ‘ Iliad.” 
That it was a real type and widespread, is shown by 
the portraita of Socrates, and Feyptian representa- 
tions of Asiatic captives in the th oentury. 
Other valuable features are the distinot of 
beard, Mediterranean and Armenoid, in G por- 
traiture vase -painti ; and the varying pro- 
portions of the whole y, indicating oo-existence 
of a slight-built and a thick-set type. 

Literary evidence for colour of hair and eyes is 
supplemented, though scantily, by archsological. 
The blond and ruddy complexions already mentioned 
are not to be asoribed solely to the ‘coming of the 
Dorians' in the twelfth oentury, for they are recog- 
nisable rarely so far back as the fourteenth, and 
characterised the heroes of the Trojan War 

iod, in the thirteenth and twelfth. In general, 
1t is inferred that the ‘Greek type,’ like the Greek 
people generally, was in process of determination 
whenever the Aigoan was temporarily secluded from 
invasions; then local conditions, which are peculiar 
and austere, operated to eliminate the leas imatas- 
able breeds. The well-marked varieties which are 
now to be observed in the more remote districta, and 
especially in some of the islands, show that this pro- 
cess has n going on since the great period of open 
intercourse in later classical times. The results of this 
are displayed in Grsoo- tan mummy-portraita, 
and in Byzantine mosaics and frescoes. 





Durham 


conclusions ea PERDE Arthur Holmee in 

his paper on '' Foundations of Durham Castle 
and the Geology of the Wear Gorge," published in 
the Durham University Journal for March 1928, should 
do gofnething to reassure those who have feared for the 
archi glories of that ancient palace and fortress 
building, afd make it olear that its ir, though likely 


` to be both difficult and costly, is not 1mpraoctacable. 


Prof. Holmes has refuted the current local 
hypothesis that percolating waters, short-ciroui 
across the neck of the river bend, have remo 
material ffom under the*or&cked «nd bypken walls. 
He pta the historian’s assurance that coal working 

ever bean permitted where subsidence oo ent 
thereon could have affected the castle buildings.* He 
and his Solleague, a Hopkins have made x nigri 
logical map an ve shown that di 
Beid sacs which almost surrounds both than 
Cath and Durbam Casgle is* -Għcial in 
and is cut through unweathered Measure sand- 
stones and shales. The ‘Cathedral sandstone’ on 
which the Cathedral is firmly founded is recognised 
as the ‘ Low Main Post’ of the local miners. 
SE ism tbe castle the strong ropk-beds dip down, 
the castle PE stand partly upon. the rubbly 
etop of the Ca gafidstone, but mainly upon 
drift-safids and boulder clay wifich forms part of the 
filling of the deep ro-Glaoil valley long fampus as the 
°: Teme Wash.’ main course of that great drift- 
fifled trough pssses some few hundreds of yarda to the 
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Castle. 


eastward of Durham Castle; but, under the town and 
market place, & sand-filled tributary valley oomes in 
and joins it from the west. The drift beneath the 
castle walls reete against a spur of Cathedral sandstone 
between the two channels. The Castle was in f&ot 
“ founded on what is little better than loose rubbish," 
but the rock, some twenty or more feet below ground 
level, is strong enough to afford a stable and trust- 
aldose e a oe when funds permit, it is 
to continue inning of the damaged 
a and to construct panatik the nei uring 
shaken parte of the buildings a reinfo concrete 
raft which will bear digectly on the solid rook. 
* Appearances may well be deceptive, but to a vimtor 
from another eld the character of the cracki 
and the distribution of the done 
ocourrences,in buildings beneath which old colli 
workings ase in process of slow oollapee. Prof. 
Holmes points out that at the Durham Castle court- 
yard boring, the place of the valuable Hutton coal 
seam is only some 40 to 60 feet below Wear River level, 
and if one dare the completeness of the 
hisforical record in a coalfield where the art and 
practice of coal working was so early one 
would suggest that before & great expenditure 1s 
inourred upon the work of reconstruction, the pre- 
sence or oe of ancient coal workings, and the 
oe of the measures above them, ought to 
t&sted further by modern methods of loratory 
boring. .G. F. 
. . 
e. 
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Association of Teachers in Technical 
Institutions. 


CoxrEREXOM AT BRADFORD. 


recent conference of the Association of- 


T Teachers in Technical Institutions gave ample 
evidence that the period of peace as such 
matters as salary and superannuation is being used 
a MM M eee ae eee 
teachers o have op ty o i 
themselves. The preaid: RET clare of www 
Sirman (Handsworth Technical College) contained no 
reference to salaries other than a comment that 


rannu&tion other than a reminder that the 
minimum number of hours i to ify for 
tion leaves but li time for keeping 
abreast of industrial” and improvements. 
His &ddrees was mainly concerned with pointe arising 
out of the recent reporta of the Emmott Committee 
on technical education and of the Board of Education’s 
Consultative Committee (af. NATURE, Jan. 14, 1928, 
_ and Feb. 5, 1927). He made a i Sager one for the 
development of day Tenon classes, Tatna 
important sections o Emmott rb palin g 
with grouped courses, se ood the personni 
of governing bodies of colleges. 

Emmott Committee’s report was ‘also the 
subject before an open meeting, when the discussion 
was opened by Mr. A. E. Evans and Mr. Wickham 
Murray, who used the history and principal features 
of the report as a und for the Association’s 


educational policy. Mr. T. Boyce (Director of Educa- 
tion, Bradford) emphasised neoemity of linking 
technical eduoetion—which he said is not yet 


thoroughly. envi 
TEN, other forms of education, and he asked 
the Hadow Report, in spite of certain criticisms 
levelled at it by Mr. Evans, should be ted as a 
t move forward to those ideals for which 
the ATTI. has so long worked. Finally, & resolution 
ing the establishment of a central committee to 
oo-ordinate the local inquiries by the 
President of the Board of Education in his reply to 
the Emmott Committee, received *the approval of 
the meeting. 

This attention to the wider developments and 
implications of technical education was also reflected 
in other resolutions passed by the Conference. While, 
at conferences held under’ shadow of salary and 
similar negotiations, much time has been taken by 
resolutions i purely domestic’ policy, the 
Bradford resolutions were oonoerned with several 
vital pointa at which educational endeavour may 
influence the life of the community. Three resolu- 
tions dealing with the social significance of biological 
science, particularly so far as ite application can 
provide a foundation upon which to Dodd & sense of 


as an intrinsic part of our 


racial ibility, were unanimously. 
An im t feature of the Conference was a visit 
to the h Station of the British Research 


Association for the Woollen and Worsted Industries 
at Torridon, Leeds. Addressing the Conference 
dinner, this Association’s Director of Research, 
Dr. 8. G. Barker, made reference to an important 
development in the linking of education and industry 
so far as research is concerned. Hitherto the science 
graduate who left the ee enter industry had 
some difficulty in obtaining Ph.D. degree, esirfve 
regulations necessitated further university residence. 
* 
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But such an interruption of his industrial life was not 
always poesible and strong representations had 
therefore been made from the industrial research side 
for permiasion for Ph.D. work to be carried out 
completely in industry. It was therefore gratifying 
to note that two universities have already gran 
such permision. 

An exhibition of books and apparatus was held ın 
the College of Arta and Crafts, but all the Conference 
meeti were held in Bradford Technical College, e 
which is deservedly known for the soope and standard 
of ita work. Diploma courses are ay le in textiles, 
chemistry, dyeing, engineering, physics, and biology, 
and are aereo sultable to students wishing 1o 
attempt honours degree examinationg of the 
University of London. An important link between * 
education and industry also exista in the award of the 
College aspociateship to diploma students who have 
had one year’s industrial practice and submit an 
results of original work. 








~r 


University and Educational Intelligence. 


CaxBnipam.—Dr. T. C. Fitzpatrick, president of 
Queens’ een has been elected as vice-chancellor. 
_ for the year 1928-29. 


In connexion with the International Geo, hioal 

in July, honorary d of 8c.D. are to 

be awarded to General V. i, Burveyor-General 

of Italy, the president of the Congress, to Prof. E. de 

Martonne, of the Sorbonne, and to Bir Charles Close, 
president of the Royal Geographical Society. 

The John Winbolt Prize in engineering has been 
awarded to A. Callender, Pembroke College, for a 
dissertation on “A Method of Determination of 
Im Allowances for Railway Bridges.” 

f. Baker, 8t. John’s College, Mr. R. H. Fowler, 
Trinity College, and Mr. F. P. White, St. John's 
College, have been appointed delegates from the 
University to the International Congress of Mathe- 
maticians at Bologna in September next. 

Applications for the John Luoas Walker student- 
Ship in pathology, value £300 annually and tenable 
for three years, should be Pohl &ooompenied by 
copies of containing lished work, testi-. 
monials, and refürénacs, before June 30, to Prof. 
H. R. Dean, Pathological Laboratory, Medical School, 
Cambridge. 

Loxpox.—The following doctorates have 
ferred: D.So. in Physics Mr. E. G. eRi 
(University cee. for a is entitled '' Measure- 
menta of Sound Waves and other Periodic Aerial 
Motions "; Miss Kathleen Lonsdale dE and 
Bedford Colleges), for a thesis enti “An X-ray 


Study of some simple Derivatives of Ethne ” ; D.Sc. 
in Geograf hy on Mr. J. N. Carruthers, for a theais 
entitled “ The Flow of Water through the tras of 
Dover,” and other papers; D.Sc. in on 
Mr. W. G. 8t. Joho Shagnon, for a themif entitled 
Mond AT and Correlation of the Sedi- 
meen of the Torquay Promontory,” and 
other papefs. x e d . 


Ma. R. A. WaARDLm, lecturer in eoonomio zoology 
in the University of Manchester, has been appointed e 
to the chair of xoology in the University of Manitoba, i 
Canada. . *e e 9 8 


Ds, Eraur M. Pourrow has been elected By the 
oorpofation of Yale University to the Seessel fellow? 


coon- 





ship for advanced research in biology. Dr. Poulton is 
at p t oturen in botany ini the ucation Departe e 
ment of the University of Birmingham. ' e . 
. . . . e. 
e. . 


* 


‘ 
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Calendar of Customs and Festivals. 


June 17, 


Br. Mora Luaonna, Bishop of Teach Moling, now 
8t. Mullins, Co. Carlow (late seventh century, d. 
oiro. 698), a descendant of the Leinster royal line. 
The interest ofthe legends and cult of the saint lies in 
their very evident connexion with earlier belief. 

e The saint settled at Roebrock—' ood,’ an 
ancient name for Tegh Moling— place also associated 
with Finn Bt. Moling is said to have 
built here the first mill in all Ireland, and in & time of 
scarcity to have initiated the use of rye for food 
among fhe inhabitants. He b many years in 

irrigation work with his own Lands and &oted daily as 
a ferryman over the River Barrow. ; 

St. Mulling, situated on the banks of the Barrow 
near the confluence of one of ita tributaries, later 
became a place of considerable strategical importance. 
It was the site of a round tower was & point of 
defence of the English Pale. The story of the saint’s 
activities as f , his association with milling, 
the cultivation of rye, and irrigation work, the name 
‘Badger Wood, probably a sacred grove, and the 
existence of a dun or tumulus near by, poimt to this 
Iocality Baving Poen s Bags On Nd any ine of oom- 
munication which became an important centre, of 
pagan belief and culture. 

e famous artifloer Goban Saer is said to have 
constructed dn oratory of oak for the saint, and 
several stories are connected with the building work 
of St. Moling. He is also associated in legend with 
both trees and stones. He lived for seven years in 
the hollow trunk of & tree, and one of the miracles 
which took place at his intercession was the rt 
of a huge oak falled by his workman to the banks of 
the Barrow to enable it to be cut up. The nature of 
the story pointe to this having been & sacred tree. 
HO Mao che ee TET me 

b of Lethglen fe y Bt. Molaise. When 
Rig areas r ARON channel was completed, after many 
years of work, all those present waded thro it 
against the current, and the saint undertook to 
intercede for all who did likewise in after days. This 
continued to be the practice of all the many pilgrims 
of both sexes who resorted there in after times, 
thereby obtaining remission of their sins and relief in 

It continued to be the ice to walk bare- 
ion Airosa the traditional el when it had 
become’ overgrown with thorns. On one occasion 
St. Moling cest the dead*body of a young man into 
this channel, whereupon he came to life and swam 
about, though unable to swim before. 

Pilgrims to St. Mullins venerated the saint by 
saying two prayers each of, the nine times they circled 
on their knees in the of the*buildifigs around 
& b stone on which the saint was said to have 

ebrated mass, placing ‘a pebble on the sBtone,for 
each roused. They then ited a leaf in the window 
of the inner shrine under Which the alter had once 
stood and kimed the beneath befor® thay 
resumed their shoes. The ch yard wassmuch used 
for mtermenta, and it hn custom to follow the 
practice, of origin, of bearing the corpse around 

ihe church before DAR Rud Fons Iganda and. 
practice point to & survival of a pagan oult. 

ns Bt, Moling wps the patron saint of Leinster, and in 
particflar® of “the royal Kavanagh‘ clan, who were 
alwayf buried in his churchyard. He is said to have 
fhegoliated the abrogatioh in faveur of Leinster bf the 
Borumhs tribute to the High King of Ireland, which 

eras afterwards reimpoeed in.the eleventh odhgury by 

Bx»ian, knewn, in consequence, as Boru. : 

. 
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Br. Jouw's Eva—MribsuwaoR Evs.—The summer 
solstice was the most important of the festivals of the 
Macher e Ai yan ee gr ‘The moet signi t 
survival of ita observance is the wid custom 
of the midsummer bonfire or need fire. In Celtio 
Britain the i rtance of the fire festivals of May 1 
and Hallow-e’en point to a different oelendrioal 
system; but, either by transference or by - 

iba ino ademe okeran do the Buta 

es duplicate the May fire festival. 

Under the Christian Church, the popular observances 
at midsummer have been connected with St. John 
the Baptist, but there can be no question as to their 
derivation from earlier custom. Certain rites 
of Adonis, for example, of whith Frazer thinks a 
survival is to be found in customs connected with 
Bt. John which are found in Sardinia and Bioily, were 
observed in June. There was at Rome a midsummer 
saturnalia celebrated deri and plebeians. lt was 
gpecially connected with the fire-born Servius Tullius, 
and was in a water and flower festival. It is also 
significant that the Mohammedan Berbers of Algeria 
and Morocco still observe traditional midsummer 
customs analogous to those found elsewhere, although 
this date does not appear in the Moslem celendar. 

The turn of the year, when the sun has attained its 
zenith, is for a primitive people a critical period. 
Frazer, indeed, has that the midsummer 
observances may have „intended to strengthen 
odios A dicli: callida iens The part 
played by water in many of them may be taken as an 
index of the anxiety of the Pape for the i 
of the harvest now at hand. ap t combina- 
tion of spring and midsummer in the fact that in 
Sweden St. John’s Eve is the day for the observance 
of the maypole festival, in association with the i 
of jumping through fires, may be due to climatic 
conditions; but in some of Rusaia the death 
and resurrection of Kupalo, which takes place on this 
date, is also associated with both fire and water. A 
straw dressed in woman's clothes with necklace 
and floral crown, and a tree felled for ell Uu ni 
named Marena (winter or death),-are the oan: a 
of the festival, the straw figure: being oerried by 
couples as they jump through the fires. On the next 
day the figure’ is stripped and thrown into a stream. 
Frazer quotes a number of similar customs from 
various localities in Russia which take place between 
the feast of St. John and the end ‘bf the month. 

- It is significant of the critical character of this 
period that it should be regarded as a time for divina- 
tion. By a familiar process of inversion, the measures 
originally taken to avert a conti t evil or secure 
a benefit become a forecast of the event. This is 
especially to be seen in the wid customs 
associated with Bt. John’s Eve, which foretell bs 
qhar&oter of the futro partner in marriage, for 
example, by means of a looking-glase, in which the 
form of the future husband will appear looking over 
the inquirer’s shoulder, as in Scotland and in ; 
or by placing it under the , a8 in the Balkans, 
-when it will affect the maiden's dreams. In Russia, 
the Balkans, Greece, and many parts of Europe, the 


white of or melted wax, m ne water, are 
believed to equally efficacious, by the symbolism 
of the forms they produoe in soli ifying. In England 


the ‘dumb oske,’ made, baked, and broken by two and 
placed under their pillows by a third, brought the 
desired vision to the divmers. In Wales spinsters 
made a land of nine different kinds hes prin 
» Walking backwards they tried to throw the gar 
orsa ree. The number of times it fell to the ground 
foretold the years they would remain . 
e- e A 
de 
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Royal Society, June 7.—0. W. Richardson: The 
emission of secondary electrons and the excitation of 
soft X-rays. These two upa of phenomena are 
closely interrelated. In er to harmonise the agree- 
ment between the soft K-ray and secondary electron 
discontinuities with the low soft X-ray and high 
secondary electron generation effiaancies, it is neceg- 
sary to te an abnormally absorption of 
the soft X-rays in the medium in which they originate. 
The possibility of a aimilaremisfit in connexion with 
thermionic emissiqn and chemical action is considered. 
In each case the radiation a to behave as if it 
were preteen kais & million times faster near ita 

int of origin than it would if it were separated out 
Du a beam and ite absorption coefficient measured 
elsewhere. 

R. H. Fowler and L. Nordheim: Electron emission 
in intense electric fields. The emiamon of electrons 
from a cold metal under a strong applied field 1s 
calculated exactly, using the new m ics, Som- 
merfeld’s theory of metals and the simplest form of 
boundary field, which is sufficiently representative 
for the problem in hand at all ordinary tem: 1 
, 0. W. Richardson and F. C. Chalklin: The ex- 
citation of soft X-rays (2). Earlier measurements 
on the oritioal potentiale of iron have been extended. 
There ia now a substantial ent between different 
observers as to the complex phenomena aplaya by 


this element. ‘Rollefson’s series is probably real; 
similar series are for cobalt and ni and 
also combination series. The tungsten ‘spectrum’ 


has been re-examined by deposition of tungsten on 
& carbon t. In this way it has been poasible to 
show that oe sic was & mixture, 
the probable contaminant bemg niokel. 

G. Timms: The nodal io surfaces and the 
surface from which they are derived by projection. 
ae classical treatment of the twenty- typos 
of ic surface proceeds by the separate considera- 
tion of the several cases ; it has been proved, but in 
a highly abatract manner, that ev surface should 
be obtainable as the projection of a non-singular 
surface in higher space: the subject of this paper is 
the actual generation: of &ll the various of 
cubic surface by the projection of non.si sur- 
faces, namely, the non-ruled surfaces of order n in 
space of n dimensions. 

J. M. Robertson: An X-ray investigation of the 
structure of some naphthalene derivatives. The 
X-ray investigation of naphthalene tetrachloride and 
1.2.3.4.5.8.-hexachlornaphthalene.1.2.8.4.tetrehydride 
shows that in both cases the lattioo is body-centred, 
and the space group probably C,t, HE DAY 
in the crystals. The reflection molecule and groups 
of halogen atoms lie on a virtually different type of 
lattice and interleave the nearly flat carbon ae 
the ing axis of the molecule being approximately the 
c-axis of the crystal. è 

. C. V. Raman and C. M. Sogani: A critical &beorp- 
tion photometer for the study of the Compton effect. 
The great difference in tranamuasion through a filter 
on the two sides of the K-absorption edge forms the 
bams of a simple and convenient methed of 
studying the dlieractaristioe of the Compton effect. 
The materials of the target for the X-ray tube and 
for the filter in the path of the scattered X-rays are 
#0 chosen that the unmodifled scattered ray lies on 
the short-wave gide of the hmrt, while the ee 
ray scattered thro & sufficient] angie i$ on 
the long Merci e side of the limit. e increased 
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A. 
transparenoy for the scattered radiation at such anglea 
is readily shown by & photogr hio plate behind the 
filter, a steel laced mde by side with the filter 
forming the stan of comparison. 

C. G. Darwin: The wave equation of the electron. 
In two papers Dirac has recently reconstructed the 
quantum mechanios of the electron, acu ue 
m & natural manner the properties “associated wit 
the ‘spinning electron.’ Be works throughout with 
the salud of g-numbers. The present work sterté 
from his equation, but develops the same properties 
by the use of ordinary differential equations. There 
are four gmulteneous pare differential tions 
of the first order, which are invanant for rents 
transformations. A comparison with previows theorieg 
shows that Schrodinger’s tion is & first, and the 
equations of the present author & second, roxim&- 
tion to the exact equations. In the case of hydrogen 
the solution leads exactly to Sommerfeld’s original 
values for the levels. 

S. Chapman: The molecular displacements in 
diffusing gas-mixtures. The di lacement—distribu- 
tion function found by Einstein for Brownian CUR 
is applicable to a uniform gas mixture, bu 
constant D in his formule in general differs from the 
coefficient of diffusion for the mixture. The form of 
the funotian is found for a gas-mixture which is non- 
uniform in temperature and concentration, in the 
case where the concentration of one constituent is 


J. R. Wilton : A series of Beesel functions connected 
with the l&ttioe-pointe of an n-dimensional ellipsoid. 
It is known that the number of lattice-points in a 
many-dimensional ellipsoid is expressible & Series 
zd Bessel functions. © paper is concern aries er 

egree of roximation given by a partial sum o 
this me h mmilar problems of a more 


series, and wit 
general character. 

E. H. Linfoot: On the law of A ee The 

discusses the following problem: Given an 
Pienite sequence of trials, ihe peubabiliby of a success 
at the ith trial being p, and the p, being subject only 
to the most lenient possible condition, how can we 
estimate the probable deviation of the number m of 
successes actually obtained in the first n trials from 
the ‘ normal’ number ? 

A. T. Price and S. Chapman: On line-integrals of 
the diurnal magnetio variations.  Line-integrals of 
the field of the diurnal magnetic variation gre cal- 
culated, taken reund the boundary of an, area of 
400,000 square kilometres jn northern Muro The 
date used are the mean hourly inequalities of the two 
components of the bonsona. magnetic force for the 
20 mternational quiet days of the summer of 1924, 
derived from six Ee sred The line-integrals do 
not vanish exaojly, but their values are interpreted 
as due, hot to eerth-eir currente, but to slight 
uncertainties in the data, owing to the obeervtftories 
being too far apart round the boundary ourve. If 
the non-zero line integrgls were interpreted as in- 
dicati earth-air currents, the current—densities 
w be of'the ordem» 10 fim.3, which is 
about or®-tenth® the order of the med current 
densities inferred from liņe-integrals of the whole 

etic field ; but the observed order of itude 
of the vertical electric currents in the atmosphere is 
10-* amp./km.?, S 

W. G. Bickley: The influence of yortiogs s thé 
reaistanoe experienced by solids moting Wgh a 
liquid. Two cases of two-dimensional past 
& cylinder, with vdrtioes present, are worked out fh 
detail. e here there are two symmetrically disposed 
vortiogs, the resultant is a force in the line of motion. 
With one vortex and circulation, the, force is inolimed 

e . e. e 
\ * 
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to the direction of motion. The li curves show 
a resemblance to those found experimentally for the 
Flettner rotor. 

H. 8. Edwards: The effect of temperature on the 
viscosity of neon. The new method previously 
described for the accurate determination of the 
variation of the viscosity of air with temperature 
is modified to deal with a gas of which only a limited 
quantity is available. Neon was purified by a simple 
‘method of fractional distillation over charcoal -sur- 
rounded by liquid air and measurements taken over 
the —'I8-4? to 444°5° C. - 

W. G. Bickley: The distribution of streas round & 
circular hole in & plate. The paper considers the 
élistributàon of generalised plane stress in .& uniform, 
infinite, elastic plate due to an arbitrary distribution 
of traction round the boundary of & circular hole. 
The stresses are expressible in terms of two pairs of 
conjugaie functions, and these in turn are expressible 
as ite integrals mvolving the boun tractions. 
A physical interpretation of these in in terms 
of ‘stres sourcea’ is obtained. The resulta are in 
fair accord with experimental determinations. 

J. D. Cockcroft: On phenomena occurring in the 
condensation of atomic streams on surfaces. The 
conditions under which atomic streams of cadmium 
and silver condense on different surfaces have been 
investigated. As shown originally by Wood, con- 
densation into a homogeneous deposit does not occur 
unless the surface is below a certam 
critical value? this ue is & function of stream 
density, which varies by a factor of 10* as the surface 
temperature varies over a range from — 80° to - 150°C. 
When no precautions are taken to outgas the surface, 
the surface adsorption forces are identical for different 
metallic surfaces pae When the effect of 
is eliminated, the @ce forces are increased. e 
experimenta confirm Frenkel’s theory of formation of 
surface films. i 

C. D. Ellis and G. H. Aston: The dependence of 
the photographic action of B-rays on their velocity. 
Measurements have been made of the relative photo- 





phio activity of f-rays in the range of 
2000—Hp 8 by direct comparison of photo- 
graphs of the continuous of radium -B and 


-O witb Gurney’s electrical measurements. The 
resulta show, for aL er that electrons of 

Hp 5000 have only one- the photographic effect 
of elecérons of Hp 2000. 

P. Kapitza : e study of the specific resistance of 
bismuth orystals, ita in strong etic 
fields, and some allied problems. Part 1. Growth of 
crystal rods with definite orientation of crystal planes, 
and specific resistance of the crystals. In order to 
obtain rods with ect cleavage plane 
orientated # any deeirede diroctiog relative to the 
axis of the rod, no ups Lese an xe durmg 
crysfllisation. During the o e orystals, 
cracks and imperfections are developed in the lattice, 
* which ac@ount for the varigtion of specrfic resistance 
observed m previous researches; in the case of a 


perfect the specific rewistaoe alog the 
trigonal @xis is 1-38x 10+ pet oent,*and - 
0*zI oent at 16°. 


dicular to the axis 1.07 x 
Ihe. eroii ora prsducsd-d cooling at a tem- 
erature very cloge to that at which bismuth solidifies. 
‘A perfect bismuth arystal has no well-defined yeast d 
pins q^ Joong, temperature, and js very flexible. 

ar goer to be two crystalline bismuth modifica- 

jons;" ane at present tnknown but M 
ic, and transferred to'the Y us Hbdral 
modification at & tem ture sligh ow ing- 
* Point, accompani by a change of muti 
aodbunta fðr the occurrenoe of the crack. 
6 e 
No. 8089, Vor. 121] 
e 


NATURE 


[June 16, 1928 


Part 2. Methods for observation of of 
resistance in strong flelds. The study of the 
of reaistanoe of a conductor in a magnetic fleld whi 
existe for 1/100 second is made peeaible by the fact 
that larger current densities are venues in the 
conductor, durmg this short interval, without heating 
the conductor. © measurements can be made wi 
ME pi A peon switch is used, the make- 
and-break of which can be adjusted relatively to the 
current wave through the coil producing the magnetic 
field, with an accuracy of about 0-0002 seo. 

Part 8. Change of resistance of biamuth and 
time-lag in magnetic flelds. A method is described 
of eliminating trne-lag jn measuring the change of 
resistance in & magnelio field. Experimental results 
at 290°, 196°, and 91° abs. are for of 
restance when the current is perpendicular to field, 
for different orientations of crystal axis relative to 
the field. Impurities and imperfections in the crystal 
ron EDAM influence the of resistance, 
especially with low temperatures and strong fields. 
In weak fields the change of resistance of a ‘ect 
crystal follows a square law, and in stro elds -a 
linear law ; the linear law is practically independént 
of orientetion of the relatrve to field. In the 
case of current parallel to lines of force of field, a 
‘saturation effect’ was found; the change of re- 
sistance is very small and strongly affected by 
imperfection of crystal lattice. 


Geological Society, May 23.—P. G. H. Boswell 
(lecture): Geologroal features of the New Mersey 
Tunnel. The tunnel will be the greatest subaqueous 
tunnel in existence. The us portion of the 
tunnel (44 feet in diameter) and the two Birkenhead 





a -tunnels lie in the Middle Bunter Sandstone 
(‘ Pebble-Beds '); which dipe eastwards at about 3? to 
5°. A faul tly of small te 


throw, was met with at about 1828 to 1870 foot from 
the Liverpool shaft. The hade was eastwards, 
whereas in the case of the sub-river fault in the 
Mersey Railway Tunnel it was westwards. On the 
Liverpool side, the presence of the ‘Castle Street 
Fault,’ which throws down the Upper (Soft) Bunter 
Sandstone on the east, was confirmed. At the Old 
Haymarket entrance another north-north-west and 
south-south-cast fault throws eastwards, and brings 
Lower Sandstone mto contact with Upper 
Bunter. It haa been poesible to construct exoep- 
tionally accurate profiles of the” system of buried 
channels. They appear to be of subglacial origin, and 
do not di seawards ; they are filled with gravel 
and sand, overlaid by boulder-alay. In place of the 
single channel found in the Mersey ilway. ex- 
oavalions, two (or more) feeding-channels occur 
farther north. ing, and at present un- 
explained, features have been observed in the levels 
og underground water.* As would be expected, the 
fresh water table rides on the back of the salt water 
table in the neighbourhood of the Mersey estuary. 


. - PARIS. 

Academy et Sciences, May 14.—A. Mesnager: A 
rectangular specimen, submitted to normal pressures 
on ita bases.—Pierre Termier and Eugène Maury: 
New geoclogigal observations ın eastern Corsica; the 
tectamic unities—Ch. Gravier and J. L. Dantan: 
Some resulta obtained in the course of night 
(with a light) ın the Bay of iers.—-P. Helbronner : 
The altimetry of Corsiog. ine of some resulta of 
measurements of heights above sea level of some 
pointe in Corsica.—E. Mathias: A curious ped A e 
of ¥ightning obtained in the region of the e of 
Four Cantons. This photograph supports the theory 

è : 
. . . 
š . 
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of lightning put forward by the author in 1924.— 
W. A. Tartakowsky : An expreemon for the number et 
representations of a number by a positive 

form with more than three variables.—Paul Aiea 
rof: The homeomo of closed ensembles.— 
Bertrand Gambier : tolle elgeboae surfaces: gi 
lartties and olassification.—A. Th. Maslofi: 
deformation of surfaces with conservation of a sonial 
conjugated system.—Rodolphe Raclis: Theorems of 
existence for the pus tur tion of Fredholm of the 
first ‘speciea, the nucleus of which possesses lines of 
discontinuity .— Alex. Froda : A new classification of 
the discontmuities of a uniform function of real 
variables.—-Corps: Thee ente of M. Esclangon 
and their application to the study of the movements 
of the ether in the fieighbourhood of material masses. 
— C. Gaudefroy : Observations on the fringes obtained 
In. convergent light.—]. Gilles: The structure of the 
spectrum of the second order of sulphur.—Paul 
Mondain Monval and Paul Schneider: The refractive 
index and eae mass of liquid sulphur and of viscous 
sulphur. ee are given showing the variations of 
refractive indices, densities and ific refraction as & 
function of the temperature. ese afford evidence - 
of an internal transformation at 160? C.—J. Trividic : 
The abeorption of iodme by carbon from solutions in 
mixed o ic solvents. ta all the experiments the 
Freundlich equation covered the observed facta.— 
R. Locquin and V. Cerchez: Ethyl amino-malonate. 
This has been p with a 90 cant vie 
reducing ethyl isonitrosomalonate (cb. Et), C=N(O 
with aluminium and water. One atom 1 
hydrogen in this ester is still replaceable by sodium, 
which reacts with alkyl halides in the usual way.— 
Charles Jacob: The metamorphism of lmestones and 
the structure. of the North ees Blope.—Marcel 
Roubault: The tectonic of the neighbourhood of 
Arbas (Haute-Garonne).—A. Pereira Forjaz: Spectro- 
chemistry of the Portuguese mineral waters: the 
water of Gerez, Germanium, cesium, silver, and lead 
have been detected in this water.— Roger Guy 
Werner: Study of the family Gyrophoracesm.—A. 
Sartory, R. Sartory, and J. Meyer: Contribution to 
the study of the gr En and biological charac- 
ters of Mucor d LH dae spinosus) 
cultivated on m pet habitat from 
which it bas been isolated.—Pierre Dangeard: The 
conditions of release of free iodine in Laminaria. 
Details of experiments on Lomnaria flexicauls. 
With the exoeptiorf of young cimens lese than n 
cm. long, all the Laminaria in ir natural state 

off iodine vapour. The rate of pi of the i 

is 1noreased if the plant is cut or treated with acid or 
&loohol.—Gard : ttmg of the cultivated walnut, 
Juglans regia, and calcium carbonate. The distribu- 
tion and intensity of diseased walnuts due to Armillar- 
vela mellea varies greatly from one region to another. 
After eliminating numerous potable factors, a distino 
connexion was proved between the proportion of 
chalk in the soil and the disease, absence of disease 
corresponding with high proportions of chalk. The 
principal cause of the disease is consid to be the 
progreeaive decalcification of the soil by the intensive 
use of chemical manures.—Georges Nichita : Follicular 
atresia in Girardinus Guppyt—J. J. Rouzaud and 
L. C. Soula : The mfluence of pinching thp subhepatio 
aid on glycamia and cholesterinsmia.— A. Policgrd : 

e proportion of calcium of the various ions of 
ins cation cartilage of the long bones.— Edouard 
Chatton and André Lwoff: e structure, evolution, 
and affinities of the cilia Opalmopsids of the 
toy pes qr .—Labbé, Nepveum, and Hiernaux: Thee 

ce of insulin on the disturbance of nitrogen 
metaboham in diabetes. 
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The Significance of Imperial Chemical 
Industries. 


[7002 years ago » Labour Government, pledged 
to the ideal of international oo-operation, in 
a fit of political expedienoy exercised the veto of 
the State to frustrate the attempt of the majority 
of the board of directors of the British Dyestuffs 
Corporation, Ltd., and the Interessen Gemein- 
sohaft to reach & working agreement for the better 
production and distribution of their product&. The 
succeeding Government, although not prepared 
openly to be a party to co-operation between 
powerful chemical groups in Great Britain and 
Germany, sold its holding in the British Dyestuffs 
Corporation (albeit at a great depreciation), and 
thus left the directors free to do as they pleased. 
In the meantime, however, tlie various German 
chemical groups had amalgamated into the moet 
formidable chemica] combine in the world. The 
new combine has made possible the pooling of 
resources upon research problems of importance ; 
there are no longer trade secrets to be withheld 
from any unit of the industry: the State and the 
universities have given the combine all assistance 
within their power to afford. Its financial resources 
are enormous. Obviously its competitive strength 
in relation to that of Great Britain has been con- 
siderably enhanced, and equally obviously it 
would be difficult for such a combine to make an 
agreement based upon complete mutuality with 


“any specialised chemical group in Great Britain. 


Evidently Sir Alfred Mond, now Baron Melchett 
of Landford, had these considerations in mind when 
he conceived the plan of & corresponding gom- 
bination in Great Britain. If there is eventually 
to be an international chemjoal combine€o include 
Great Britain, Germany, and the United States, the 
sooner the chemical industry of Great Britain 
attains to the dignity of a unit the more potent 
will be ourdnfluerfbe in any greater combine. The 
energy with which Sir Alfred has initiated his pto- 
ject B illustrated by the report of Imperial Chemical 
Industries, Ltd., covering *the year 1927, the first 
year of'its exiftence. The merger how directly 
controls th$ British Dyestuffs Corporation, Ltd., 
Brunner Mond and Co. 4 Ltd., Nobel Industries, Ltd., 
the United Alkali Co., Ltd., as well aa thirty-five 
other lesser manbfácturing and trading concerns, » 
indirectly controls thirty other compafiies, ‘anf Bas 
interesje in certain Amerfoan undertakings, “The , 

.original scope of the undertaking has thus been 
sondei widened, and the process of consolida- * 
tion and expapsion is steadily going ‘on, 16 


* 
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trading connexions extend to virtually every corner 
of the world map. 

The, authorised capital of the combine is 
£65,000,000, ita assets nearly £70,000,000. The 
gross profit for the year was £4,567,225, excluding 
a capital profit of £1,000,000 arising from the 

* realisation of certain investments of the member- 
businesses which has been placed to the reserve 
accounts. In the first year of its existence the 
merger is in & position to pay a dividend of 8 per 
cent of ita ordinary capital, 7 per cent on its 
preference shares, and to bring ite deferred capital 
into the dividend list, in spite of the fact that in 
1927 Great Britain was only just emerging from 
the disastrous industrial struggle of 1926. The 
financial resulta obtained indicate that the member- 
businesses have made good use of the advantages 
offered by the pooling of resources, and in view of 
the absence of criticism in the country as a whole, 
it can be assumed that these advantages consist 
of greater efficiency in production and distribution 
of multitudingus products, and that the cohsumer 
bas gained and not been exploited unfairly beoguse 
of the decrease of competition. Fertilisers, for 
example, are being sold at four-fifths of the pre- 
War prices, a fact of tremendous ana to the 
farming community. 

The production of the maximum amount of 
goods at the least price, at a profit calculated to 
inspire confidence in the investing public and con- 
sistent with proper conditions of life for the work- 


people of the merger, are, however, merely means’ 


to an end, judging from the public utterances of 
ita chairman. He appreciates the wider implica- 
tions of creative industry, that ita proper function 
is consider world problems as a whole, to 
serve mamkind as a whole, and in order to do this 
all relevant factors must be taken into considera- 
tion and fully examined. He realises that there 


is likely. to be short shrift for monopolies the 


activities’ of which ars abtuased by the same 
lask of principle as the average small business. 
For the modern monopoly is acquiring moré and 
more the character of a public corporation, serving 
a public ungiroumscribed by political bofindarics, 
ite activities directed mose ant more*by creative 
minds fully aware of the onsibilities attaching 
to their task, with a higher ideal than mere profit- 
making; attracted to the great enterprise, in fact, 
by fhe*trefnendous scope it offers for scientific 

3 methodology, and the édventurous applicaġion on 
a grand scale of the discoveries of acience. 


e Probably Mr. H. G. Wells regards the hgn whom 


Sir Alfred Mend has gathered round him as among 
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the “ more vigorous intelligences in the business 
directorates of to-day ” who “are beginning to 
realise the uncompleted implications of their enter- 
prise,” and as such the most promising instruments 
in the “open conspiracy " for the “ awaking of 
mankind from a nightmare of the struggle for 
existence and the inevitability of war," men who 
refuse to regard the environment as a static entity, 
whose struggle is directed towards a modification 
of their environment., Conspicuous on the facade 
of the austerely beautiful and noble building 
rapidly approaching completion on Millbank, which 
is to serve as the headquarters of Imperial Chemical 
Industries, Ltd., are some soulptured peacocks. 
These, says the architect, Sir Frank Baines, 
should not be regarded as symbolic of mere pride 
of achievement, but of the inoorruptibility of the 
commercial ideals which it is hoped will actuate 
the infant enterprise. 

It would savour too much of blind optimism to 
assert that this generation of English people 
realises fully the appalling reactions of science, 
applied in a spirit of brutal materialism, upon the 
life of nations, or that the attitude of mind towards 
science has completely changed. Science is still 
largely judged by the material benefits it confers 
on those who have the preacience to utilise ita dis- 
coveries, or the material comfort it brings to the 
multitudes, not very much by the habit of thought 
it engenders. Ita social implications are still 
unappreciated even by the large majority of 
scientific workers themselves. When science has 
relieved man of material caree—and at the present 
rate of progress of scientific discovery that is not 
an impossible schievément—it will still be con- 
fronted with the teak of showing man liow to live. 
“Tt is,” as Prof. Whitehead has said, “among the 
merits of science that it equips the future for ita 
duties. It can be truly said that it has equipped 
Imperial Chemical Industries for ita future duties. 
This gigantic industry is based on science, and 

emodern science wh its progressive dynamio 
outlook forces ite disciples along hitherto untrod 
paths in search of greater knowledge and towards 
greater po er. 

Nevertheless, we discern an unmistakable tend- 
enoy in the new combine to leav8 the main direction 
of the enterprise to what may be called the financial 
as’ distinct from the scientific interest. Only a 
small minority of the members of the Board 
ingpire us with the confidenoe that they have 
.| had the requisite training in, and possess the 
xequisite knowledge of, science, to be able to 
appreciate the implications of a discovery. It 

. . 
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‘may be urged that this oontingency is met by 
leaving the direction of oertain of the subsidiary 
companies to leading scientific workers, arid by the 
creation of the advisory research council, through 
which agency academic and industrial men of 
science will co-operate to keep the central board 
abreast of scientific progrees. But is this enough 1 
It has to be borne in mind that the Mond and 
Nobel companies, which acted as the nucleus for 
the combine, were founded, and controlled by the 
great men of science after whom they are named. 
They did not receive their first stimulus from 
financiers; finance followed their brains, which 
is the habit of finance the world over. The 
operations of banks and financial trusts since the 
War have not inspired the masses of the peoples 
of Europe and the United States with a great deal 
of confidence in anything but their capacity to 
exact a steady toll on industry, whether industry 
is flourishing or depressed. Booms in trade have 
been over-finanoed, but at the first signs of de- 
pression, credits have been either withdrawn 
altogether or made available on such terms that 
industry and trade have still further declined. It 
. would be interesting to know if Sir Alfred Mond and 
his colleagues consider that the possibilities of any 
situation which may arise in the chemical Industry 
are satisfactorily met by the formation of the new 
Finance Company of Great Britain and America, 
on the board of which he and Sir Harry M'Gowan 
are to provide a liaison with Imperial Chemical 
Industries, Ltd. 

From the growth of internationalism in in- 
dustry and finance, Mr. Wells visualises “ an 
effective world-oontrol . . * of the production and 





main movements of staplé commodities and the 


drift and expansion of population. . . . These 
things assured, the abilities and energies of a 
"greatly increased proportion of human beings 
could be diverted to the happy activities of 
scientific research and creative work with an 
ever- -increasing release and @slargement of humaa 
possibility.” We are prepared to believe ‘that 
Sir Alfred Mond is inspired by an idealism akin 
to this, that he realises that econorfic direction 
of world affairs must be based on the scientific 
study of all those factors fashioning the environ- 
ment of man, that industry at ita truest and best 
must be the prelude to man’s highest expreafion. 
The men he has chosen to deal directly with these 
matters and to control certeim factories and pro- 
ceases enjoy his confidence and inspire us with the 
same feeling. But there is no guarantee that the 
same relations will exist between his successors 
No. 3060, Vol.121] * ` 3 


Pa a 


d 
NATURE 


975 


and them or their successors. He has not started 
& tradition through which the supreme direction 
of production will be vested in men with a scientific 
outlook and creative minds. 

In addressing the delegates of the Imperial Agri- 
cultural Research Conference in October last, 
Sir Alfred referred to the difficulty experienced * 
in wresting “from short-sighted treasuries the 
necessary funds for carrying out. . . experi- 
mental work, which in its ultimate effeot must 
vastly increase wealth and happiness and ébonomice 
prosperity, though to those of little imagination it 
appears to be a wasteful means of immediate ex- 
penditure." Is he certain that there is no danger 
of a similar short-sightedness afflicting members of 
& board on which the financial elements pre- 
dominate ! This is an age of bold experimente- 
tion. Can it be suggested that the subetitution 
of some of the financial elementa by scientific 
workers of proved aptitude for direotion and 
control and one or two creative artiste might be 
amazingly suooeesful in carrying the merger for- 
ward in pursuit of an ideal for industry, an ideal 
which would act as a beacon for every ‘other 
industry t A. Q. Caurox. 





The West African Negro. 

The Peoples of Southern Nigeria : a Sketch of their 
History, Ethnology, and Languages, with an Ab- 
atract of the 19£1 Census. By P. Amaury Talbot. 
Published for the Crown Agente for the Colonies. 
Vol 1: Historical Notes. Pp. xii+365. Vol. 
2: Ethnology. Pp. xx +423 +67 plates. Vol. 
8: Ethnology. Pp. x + 425-976 + 60 plates. 
Vol 4: Linguistics and Statistics. Pp. v®+ 234. 
(London: Oxford University Presa, 1926.) A 
vols., 70s. net. 

HE Government of Nigeria is to be con- 
gratulated on ite wise policy in relation to 
anthropolggy. Not 'onlf is the study of this 
subject encouraged in ite officials, but also official 
anthropologists have been appointed both in the 
northern and southern *provinoee, and & census 
has b&n published for, each. Instead of these 
latter beirfy mere ista ef names and numfers, they 
are in both instances (the dther instance being Mr. 

Meek’s “ The Northern Tribes of Nigeria ") mines, 

of information which wil be valuable alike to. 

administrators ‘and to all other'*workers ‘and 

trave]lers in these vast afd little-known districte. e 
The four volumes before us attest the great 

industgy’ and the sympathetic observation of the 

author. Mr. Talbot’s chief interests is iù rgligidfus 

e . " . 
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matters, and the greater part of vols. 2 and 8,- 


comprising together almost 1000 pages, is con- 
cerned with religion. This proportion is in no 
way excessive, for religion plays an immense part 
in the life gf all primitive peoples, especially 
Africans. There oan be no understanding of 
“native life in any branch—government, law, social 
organisation, agriculture, or any of the arta and 
arafte—without some knowledge of the religious 
ideas of the people. The beliefs of the southern 
*Nigeriafs are too numerous to classify here. Mr. 
Talbot, who describes gods, kings, and ancestors, 
has rather unfortunately retained the term ‘ juju,’ 
& word used by so many authors with such different 
meanings, that in common parlance it conveys no 
more than something vaguely magical or super- 
natural; in these volumes it is used to signify 
& minor deity who may sometimes be extremely 
powerful, but whose worship is usually more 
localised than that of the major deities. Per 
conira, we may be thankful to Mr. Talbot for 
avoiding ‘fetish,’ another word which has done 
much to confuse nur knowledge of West African 
religion. 

While the older writers were horrified by the 
cruelty of West African worship, and could see no 
motive behind it but blood-lust, Mr. Talbot haa 
much to say of the goodness of the gods and the 
‘juju,’ who act as guardians of society, to whom 
the oppressed can appeal, and whom the guilty, 
however rich and powerful, will fear. He does 
not, however, deny the reality and the extent of 
these sacrifices, but pointe out that most of the 
victims were captives or criminals. In the same 
way tho secret societies, though powers greatly to 
be feared, also act as police, punishing crime and 
executing “criminals. In respect of the death 
penalty and human sacrifice, the influence of 


. religious beliefs must be oonsidered, for to the 


West Áfripan life after dgath is no shadowy 
possibility, but a reality of whiolf he is *onvinced. 
Cerfainly, life in the spirit world is not so pleasant 


e 2 life qn earth, but reincarnation is part of the 


general plan, and among ‘most tribes is beligved to 
occur fajrly Speedily, the only, exceptions being 
persons so evil that the “survivors take special 
measures to prevent their rebjrth. 


e When we consider that these African holocausta 


* were believed to be necessary to the gods in order 
to oppure the fertility both of man and of the 
earth itgelf, and that the price,paid by the wiotims 
was merely death and rebirth, the motive can no 
E be attributed purely to blood-lust than that 
of the Inqujsitora who burnt- bodies to gave 
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gouls. Nor can these people be acoused of being 
specially revengeful, for compensation for murder 
is accepted; among many tribes of the Ibo a 
woman is handed over, and sometimes after she 
has borne a child she is allowed to.return to her 
own people. It is not stated that the ohild 
is counted as heir to the murdered man, but 
this is presumably so. But in spite of the real 
religious background, Mr. Talbot’s statements that 
the Nigerians believe,in the doctrine of Karma 
and the existence of a super-sopl should surely be 
accepted with caution : 

“ The essential idea ap to be that of & spark 
of Divinity, or a maad Suh existe in & very 
high spiritual state—with God, as it is put; an 
Ego, which sends down emanations through various 
planes and finally on to the earth. This stream 
of oonsciousness manifesta itself in physical, 
ethereal, mental, and spiritual bodies by means of 
which it gains experience and gradually evolves 
from & condition which, though pure and full of 
possibilities, was only embryonio, into a developed 
perfection. There is a general credence among the 
wise or initiated in the evolution of a man from 


a stone up to divinity, and it is no doubt partly 
owi to bis onubs that the power of metamorphosis 


is believed in and that so much of the folklore 


consists of stories in which animals are endowed 
with almost human attributes. The acceptance 
of the idea of the immortality of the soul implies 
also a trust in morality " (vol. 2, p. 279). 

It would have been more to the point had the 
author quoted details in the form of speciflo 
actions, ceremonies, and verbal formule, in support 
of these statementa, instead of extracta from the 
writings of Oliver Lodge, MacDougall, and William 
James. Indeed, his own beliefs appear at times to 
impede his oritioal faculty, so anxious is he to give 
‘ explanations ’ in terms of clairvoyance, spiritual- 
ism, metamorphosis, bilooation, and othér so- 
called metapsychic phenomena, for the strange 
happenings such as communication with the dead, 
change into were-animals, persons seen at a dis- 
tenoe, eto., devoutly believed by the natives to be 
true, and attested by them in law courte. 

Acoording to Mr. Talbot, the complexity of 
Nigerian culture is due to foreign influence, but 
on this subjèct he is very difficult to follow, for he 
quotes examples impartially from Egypt, Crete, 
the Hittites, Babylon, Greece and Rome, the 
Etrpscans ‘and Carthaginians, from Cré-Magnon 
and from Mexico, nor is it clear whether analogous 
conditions are noted or direct influence inferred. 
On the other hand, éomparatively little attention 
is paid to contact with the east and north through 
the freat Negro kingdoms of Songhai and Melle. 
Since Mr, Talbot leang strongly towards foreign 
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influences, it is a pity that he has not tabulated 
the intrusive elementa in culture and indicated 
their possible routes. 

. Apart from these two jeunes and the neglect 
to separate theory clearly from fact, which may 
be regarded as blemishes by critically minded 
réaders, these four volumes contain a mass of 
interesting material, a large proportion obtained 
at first hand. There are some interesting notes 
on animal ‘affinities ° possgased by individuals or 
families; the corgelation of such beliefs to more 
orthodox totemism, and the part played by re- 
incarnation in both sets of beliefs, has yet to be 
worked out in detail Southern Nigeria would 
appear to be a fruitful field for research.  ' 

The heads of most; of the great States are divine 
` or semi-divine personages, hedged about with 
powerful taboos, while some suffer a ceremonial 
death—the supreme penalty of divinity—lest they 
grow feeble and the land suffer accordingly. 

The illustrations are excellent, and of unusual 
interest, especially thoee of the images of the secret 
societies, and of monoliths ; while the diagrammatio 
distribution maps, and the tebles of customs at 
the conclusion of most of the chapters, are of great 
value. - B. Z. B. 








Theories of Quanta. 
The Quantum and its Interpretation. By Prof. 
H. Stanley Allen. Pp. xiii+274. (London: 
Methuen and Co., Ltd., 1928.) 125.6d.net.  » 


N this book Prof. Stanley Allen gives an account 
of the quantum as it appears to an experi- 
mental physicist with strong theoretical interests. 
It differs from mast books on the subject, first in 
omitting most of the mathematical proofs, and 
secondly, in not being confined to those theories 
which have enjoyed, or are enjoying, the sunshine 
of orthodox approval. The book is divided into 
three parts, of which the first—called ‘ Funda- 
mental Facts and Principles #,—contains an account 
of the main facts and ideas in the various depart- 
ments of physios, including magnetism, where 
Planck’s constent makes ita appearance. Prof. 
Allen haa been very successful in giving an account 
of-this work, largely on historical lines, well suited 
for the numerous students of physics whose mathe- 
matica is not strong enough to enable them to 
follow long calculations without losing the thread. 
- Ths only serious criticism one has to make is 
that it is a little too condensed for a student reading 
alone. For use in conjunction with leotugesaor 
other teaching it is admirable and fills an important 
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gap. Apart from semi-popular works, most exist- 
ing books are either too mathematical, too detailed, 
or both, for the average honours student. Prof. 
Allen explains both the original Sommerfeld 
quantum notation and the new Landé-Sommerfeld 
system. So much has been writter in the former 
notation that some reference to it is necessary, bute 
it is to be hoped oe confusion inseparable 
from two notations not be contmued by the 
text-books a moment longer than can be helped, 
now that substantial agreement has been weached., 

The second part of the book is of a more specu- 
lative nature, and consists largely in an account 
of some of the more special theories, such as 
Whittaker’s magnetio wheel, and the theory of 
unit magnetic tubes due largely to Allen himself. 
The third part is mostly a development of the first, 
including mention of a wide range of theories. 
There is a good deal not usually found in text- 
books, such as, for example, an account of Lewis 
and Adam’s work on the numerical relation between 
h,c,&nde. There is also a brave and not unsuccess- 
ful attempt to give a general idea of the matrix 
theory in its various forms. Indeed, the author 
has shown throughout great skill in giving the 
main lines of mathematical argumenta without going 
into details. There is a brief but clear treatment 
of wave mechanics. 

It is naturally the second part of the book which 
most invites oriticism. The theories there de- 
scribed, however suocessful in their particular 
spheres, seem unlikely to be able to give a complete 
explanation of all the varied phenomena which 
Indeed, from his 
introductory remarks, the author seems to admit 
as much, but he claims, and probably rightly, that 
some of the ideas they contain are likgly tb find a 
place in the final theory: This is especially true 
of the statical theories originally devised to explain 





chemical combination. The wave theory indeed ` 


marks & definite,move inethis direction? and recent 
work suggests the hope that we may soon haye an 
adequate theory of at least the simpler molecules. 


Progress in this directien has suffered from the @ 


divergent training of mafhematiciang and chemists. 
Comparatively few of the former have bees brought 
into sufficiently close towch with the chemical 
evidence to apprecifte ite weight and variety, and 
the latter do not usually put their theories into a. 
form which lends iteelf to exact quantátatiwe rorgilte. 
Tt cannot be too atromgly emphasised th&t the 
chemical and speStroscopic results are* equally 
importe&t aspects of the same problem. The 
experience of rhe we fow’ years has shown that 
ce 28 1, 


. 
. 
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very varied theories can &ooount for most of the | apparently be of small size, moving in a definite 
spectroscopic facts with surprising success, and in | path. The best evidence for this is probably the 
spite of the triumphs of the wave theory, there is | Geiger-Bothe result, which follows immediately 
no certainty that the list is exhausted. if quante are like the particles of ordinary dynamics, 
Much the same holds on the chemical side. It | and seems to require very special assumptions on 
- seems that the date in either branch are of too | any other view. In addition, most other views 
similar a character to discriminate sharply between | would make the conservation of energy only stat- 
a wide range of theories. The wave theory has | istically true, and while this would get over certain 
indeed been much ened by predicting the | difficulties, it is not likely to be accepted while any 
otherwise unexpected diffraction of free electrons, | loophole of escape remains. 
but it should be remembered that the same could None of the modela consideped is completely 
have been said of the old orbit theory and the | satisfactory in detail, and many would lead to 
Stern-Gerlach experiment, which is now equally | serious difficulties in other parte of quantum theory. 
well explained on the wave view. It is a better | They contain, however, some very promising 
teat of the fundamental truth of a theory that it | features, and Prof. Stanley Allen has rendered a 
should cover the simple facts over a wide range | valuable service in bringing them together so that 
than the details of a special branch. The number | their <a and weak points can be compared. 
‘of separate facta in, for example, spectroscopy, is G. P. Tomson. 
apt to seem larger than it really is, owing to the 
enormous wealth of slightly varymg examples. : 
One will not feal confident that physice bas finished - iHe Quest orile. 
with its period of Central American government by | Why I Believe in Personal Immortality. By Sir 
yearly revolution, until the ruling theory draws Oliver Lodge. Pp. viii+152+4 plates. (London, 











support from both parties in the State. Toronto, Melbourne and Sydney: Cassell and 
Prof. Stanley Allen devotes a chapter to an Co., Ltd., 1928.) 5s. net. 

account of several theories of radiation which have present volume provides in a brief and 

been devised to explain the photo-eleotrio paradox. concise form an account of the basis of what 


The theories of guided quante, propounded in differ- | Sir Oliver Lodge calls his belief in personal im- 
ent forms by Sir J. J. Thomson and L. de Broglie, | mortality. A few new incidents are included for 
get over the difficulty of reconciling photo-electric | which the author pleads a ‘supernormal’ inter- 
and interference phenomena by supposing the | pretation, but taken broadly, there is nothing in 
quanta to be systems or particles constrained to |» these which would compel the &ooeptenoe of that 
move along a Poynting vector of the classical wave | interpretation by unbiased minds. 
system. It seems fairly certain that the solution The main point on which the discussion turns is 
of all problems in which many quanta are con- | Sir Oliver’s view of the brain as the ‘organ’ of 
cerned can be found by treating the radiation as | the mind. He donceives the mjnd or the soul in 
classical waves, reacting with the atoms in the | its early stages as ‘unidentified,’ by whioh he 
manner considered by S8hrddinger, except that for | means, it would appear, that in this form it possesses 
the interchange of energy between matter and | none of the attributes of humanity, not having 
radiation, and conversely, the intensities of the | been yet incarnate. The psyche or mind is then 
waves mus? be ‘ interpreted,’ 4o usp Darwin’s term, imagined as leaking into the body destined to 
as meaning the probabilities of the presence of a | receiveit. After peripd of incarceration in matter, 
quantum which receives or loses energy as & upit. during which time the material body is used by 
e This purely mathematical, treatment does not give | the mind, the death of the former intervenes, and 
any picttre of, what a quantum is, and it was to | the now identified soul goes back whenoe it came, 
satisfy the instinctive desire hat most experimental but this tinte carrying with it all the powers, 
physiciste feel for such, & picture that the above | experiences, and memories accumulated during ite 
theories, and the others described by Prof. Stanley | earth life. Thus, according to this view, the body 
*Allen, were devised. is animated by a permanent entity which, seem- 
The .crux igeto give a detailed. explanation of | ingly devoid of personality at the beginning, 
absorption and emission ofradiation. Ifthe theory | soquires a personality, through the hazardous ad- 
an also explain the value of the non-dimensional | venture of earthly existence. This remarkable 
quantity heje", o much the better. All such models "pojnt,of view (which certainly seems to add to the 
imply the«quantum aa'& ‘something,’ whiof must | problem of life rather than to dimirtish it) is made 
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the basis of the now well-known spiritistio theories 
whereby the animating entities, once they have 
obtained conscious personalities, are able to main- 
tain contact with one another, normally through 
the ordinary channels of communication, and super- 
normally through telepathy and telergy. 
* When lesions of the brain occur and the character 
and desires of the patient are altered, it is not, 
according to Sir Oliver, because the character has 
‘really’ altered, but because the mechanism through 
- which the real character functions is out of gear 
and deranged. It would thus appear that in 
accordance with this theory ‘souls’ and ‘ minds’ 
are so intimately attached to their bodies that their 
progress is directly conditioned by them ; for, 
should. the mechanism fail to function, then the soul, 
which depends upon it for those experiences and 
memories which it is to carry over to ita immort- 
ality, cannot fulfil what will doubtless be called ita 
destiny, but will remain either wholly or partly 
unidentified. Indeed, it would seem that it follows 
from this argument that it is the body and not the 
soul that is important, since it is only through the 
body that the soul can function on this, its first 
personal plane. How far such a doctrine can be 
said to be more philosophical than the many which 
have preceded it is open to question, but as a 
support for so-called psychic phenomens it has 
decided advantages. 

There is nothing in the book concerning thess 
phenomena more startling or evidential than the 
records of cases published elsówhere. Moreover,” 
Sir Oliver’s rather persistent attacks on orthodox 
scientific caution regarding these occurrences are 
not justified and are sometimes unfair. The opposi- 
tion and general «lisapprobation “which Sir Oliver 
tilia against are not diteoted against the pheno- 
mena, which sre admitted by all who have studied 
the subject, but against the wild interpretation of 
them and the faulty experimental methods em- 
ployed in their investigation. Serious inquiry is, 
in almost every case, hampered by those responsible 
for the management of mediums, and the position 
of the scientific man desiring personal experience 
is often that of a spectator at performances which 
are mere travesties of scientific Inquiries. 

‘Belief in human immortality is not, it would 
seem, based on the evidential value of alleged 
psychic phenomena. In the present work Sir 
Oliver has partially revealed the true basis of his 
belief. Repelled by the sordid drama of human 

` existence, by ita waste, ita grped, and ita cruelty, hia, 
generous nature seeks another world where endn’s 





I 


NATURE 


: 979 


The same view has recently been rather pathetically 
voiced by a writer for whom Sir Oliver contributed 
a foreword with the statement that he waa sure the 

messages were genuinely received and would be 
perhaps & help to people in their search for truth 
about our future state. After describing the glories 
of the world behind the veil, the writer tells of the 
mountains, seas, houses, and gardens of that land, 
but he adds that there are no storms in that country, 
no dustbins and no sinks! Fere libenter homines 
id quod volunt credunt. ° 








Relativity. 

(1) The Mathematical Theory of Relativity. By 
Prof. Th. de Donder. Pp.x+102. (Cambridge, 
Mas.: Massachusetts Institute of Technology, 
1927.) 2.78 dollars. 

(2) The Einstein Delusion and other Hesays. By 
L. A. Redman. Pp. 217. (San Francisco: 
A. M. Robertaon, 1920.) 2.60 dollars. 


rum two books grouped together in this notice 
deal with relativity, but in quite different 
ways, and whilst the first forms & very important 
contribution to our knowledge of this subject, the 
second. has only an ephemeral interest and can be 
disposed of quickly. It consiste of & series of 
essays, the principal one dealing with relativity, 
the reat with various other topics, mainly mechani- 
cal. The tone is severely critical and dogmatio 
to a degree, not at all justified by the knowledge 
of the subject matter exhibited by the author. It 
is sufficient to state as an example that, in the 
easay on relativity, exhaustive reference is made 
to numerous popular writings on the subject, but 
scarcely any to the original publications of 

himself or his successors. Surely it is 1t too much 
to expect that a critic should show some familiarity 
ee 

be taken seriously. 

The fast boék, Dy Prof. de Donder, already 
well known as the author of “La gravfüque 
eirfsteinienne " and numerous other publicatidns, 
is based upon a course .df ten lectures delivered at 
the Miessohulette Insti&ute of Tecfinology during 
the year 1028. Dwing to the restricted space at 
the disposal of the  outhof, the treatment is very 
concise and makes considerable demands on thee 
previous knowledge of the reader, but the book wilP 
make a strong ‘appeal to all those Who Sanfdllow 
the grgument. . 

The first four lectures deal with the geometry 
and kip8matics of relativity, and the next four with 


higher attributes may have a better opportunity. the development of the fundamental ` equations 
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and their application to the masa gravific field, the 
electromagnetic graviflo field and their combination, 
the electromagnetic mass gravific field. A varis- 
tional method is used throughout, which oon- 
stitutes a relativistic generalisation of Hamilton’s 
principle of least action, though in a modified form. 
The mode of presentation adopted in these chapters 
offers novel features and advantages from the 
didactio point of view. The ninth chapter gives 
applications to restricted relativity, including the 
determination of the mass formula of the electron, 
the mechanical force due to the electromagnetic 
field and the streas and momentum components 
and energy of that field. 

In some respects the tenth chapter on relativistic, 
quantisation is the most important in the book in 
view of the present state of the quantum theory. 
The author employs a generalised Hamilton-Jacobi 
characteristio equation together with a transforma- 
tion of the characteristic function, analogous to 
that used by Schrédinger, to derive an invariant 
quadratic fungtion of the derivatives of a wave 
function, and by applying his variational method 
to this invariant deduces a wave equation of a very 
general type consistent with relativity. By special- 
ising this equation he is able to obtain the funda- 
mental quantisation equation of the point electron, 
and for a Minkowski field this reduces to Sohrd- 
dinger’s equation. The method is extended to 
oontinuous systems, and leads to the interesting 
result that “ Relativity is able, not only to furnish 
quantisation, but even to show that it is a oon- 
sequence of the condition of permanence of statistical 
ensembles.” 

The book is clearly printed and commendably 
free fr8m misprints, and should be read by every 
serious &tadgnt of relativity. 





Our Bookshelf. 

The Determination of Minerals under the Microscope : 
“with Special Reference to the T of 
Inferference Phenomena. By Dr. John W. Evans. 
Pp. xii--110. (London: Thomas Murby and 

* Co.; New York: D. Van Nostrand Co., 1028.) 
78. 6d. fet. . e : 

Ix very elear and simple s le this bool» dedoribes 

the outline to be follo or the complete deter- 

mination of the o charapters of minerals in 
hin sections, with some remarks on the application 
of the same methods to minerals in grains. 

Thee title rightly, emphasises the importance 

attacMéd to the in tation. of interference 

Phenomena, as Chapter Vi on the ‘ noe ee 
ives detailed e m de Ei 

optical ohszacters from the in ie Geen 
by*metpods which are d E ac in some 
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schools of petrology. The frontispiece gives a good 
reproduction of the polarisation colour scale seen 
when a quartz-wedge is viewed between Nicol 
prisms, both crossed and parallel, as recenti 
ae by Drs. W. R. Jones and A. Brammall 
pters vii. and viii, on ion and ‘ other 


determinations,’ are less y written than the 
earlier chapters, and the ened illustrating the 
effeota of 


on the interferenoe figures are 
liable to be misleading, as it is not clear which of 
the two kinda of shading used ia meant to represent 
blue colour and which xed. 

The book is intended primarily, for students, and 
the author has taken great pains to give the student 
every assistance. It is even lained that w is 
called ‘omega,’ and that “V,>V, may be read 
V rho greater than V upeilon." One hopes that even 
in these days of non-compulsory Greek this kind 
of thing is unnecessary. Another attempt to 
assist the memory of the reader leads the author to 

Cee D eee DM 

pi and This seems an 

m i ‘convention which is univ 
is one of the few pointe of ied ciem 
in orystel optios on which there is international 
agreement. The adoption of an analogous device 
in France to that suggested by the author would 
lead them to write of positive and negative crystals 
as ‘ grands et petits.’ These, however, are trivial 
points. The adent equipped with an efficient 
will find this an admirable laboratory 
hand- hand bok: and both author and publishers are to 
be congratulated on ita excellence. 


Metaphysics and Modern Research. By I. C. 
Isbyam. With Introduction and Introductory 
Essay : The Quest of Spiritual Truth, by Louis 

Pp. xvi +494. (London: The C. W. 

Daniel Co., Ltd, 1927.) 15s. net. 


Tus book is to be welcomed as a definite attempt 
to estimate the implications of modern research 
onp hy. ‘The author claims that his position 
resta on Plato, Kant, Leibniz, Bergson, and we 
are in agreement. with him when he 
maintains that reoent advance in physical science 
has weakened materialistic views to an extent = 
i ars appreciated. An help to die Te 

e. lon 


Zangwil is of 
ai parianbed student in 


owing the un- 
ve boen 4 eee in the 


e work up consists of three booka— 
I. “ The and Physical Force"; II. “ The 
Ego ror iritual ath ” ; IH. “The Sejf- 
Seeker and Bearoh.". The ees is Bus- 
tained largely by duologue, and the position of 
' T? natarafly haste be ; for surely no philo- 


hioal system can ignore the problem o 80. 
en irem: is the idee of orders of 
, in which Mr. Is tes ego-entities 
first order physioal otoe ; of the second— 
vf jho amt to use it; of the third..-the emotions 
which order these impulses ; the fourth order—of 
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urpose; and the fifth —beauty, love, spirit, truth. 
There is much in Mr. Isbyam’s treatment of happi- 
neas as discipline of soul, and we believe that to 
many his advioe*will be welcomed, to fix attention 
on those who, because they harbour the spiritual 
neu eo M en RD eir minds adjusted to 
the never-ending flux of all existing things, with 
ardour ever new. 

The volume is further enhanced for the non- 
V pare by the inclusion of two appendices on 

e principles of relativity and quan , 

. D. A. 


La fabrication ehimique de Por. Par Jolivet 
Castelot. Texte français (traductions anglaise, 
allemande, ole). Pp. 128. (Douai: Chez 
l'Auteur, 19 Rue Saint-Jean, 1928.) n.p. 


er with a green refleotion, and gl 

flakes capable of takmg a high polish. LEM 
Outon, a pharmacist, has repeated the experiment 
with ing results. All these gentlemen are to 
be congratulated on their spagyric achievements 
if not on their ption of the ridioulous—the 
inventor in partioular, since although not unaware 
of-the economic advantages of the reaction, he 
has confined himeelf to the simple search for truth. 
The yield of gold appears a little low, but doubt- 
leas could be improved. Modifications consist, for 
example, in the addition of tellurium or tin. It 
is somewhat to be regretted that alchemical prowess 
should be dissipated in the preparation of so 
inexpensive a material as gold, icularly if ita 
-manufacture on the large soale is to be ignored ; 
radium, for example, coste a great deal more, and 
a catalytic or any other means for its prepara- 
tion which would eliminate the somewhat tedious 
cultivation from uranium woukd be much appre- 
ciated. Even thè production of any metal, however 
base, from gold itself would at least have about it 
an e ing air of novelty. M. Oastelot ' emita 
the hypothesis that the arsenic acta as a catalyser 
and hee sulphur aa a ferment in the transmutation.” 
Such a statement is indeed ing; more 
amazing, perhaps, than M. Castelot monk jud 
Be 


The Componiion of Water. By Prof. J. R. Part- 


ington. (Claasios of Scientific Method.) P 
vin +106. (London: G. Bell afd Sons, Ltd., 
1028.) ls. 6d. 


‘Troe editor of these '* Classios of Scientific Method ” 
. Suggests that “a reader who takes yp a volume of 
the series, dealing with a branch of science of which 
he is ignorant, will be able, without further aid, 
to trace the steps by which the human mind has 
from chaotic ignorance to ordered know- 

edge.” The first.im ion of the reviewer 
that this ad been admirabl m 
Prof. Partingtòn’s monograph on “‘ The Compoei- 
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tion of Water”; but closer study shows that, in 
order to make full use of the available material, 
he has gh a it necessary to discuss the phlogiston 
theory, and to tell the story of the ' water oon- 
troversy,’ in which the question at issue was one 
V Sig Ardea Cavendish, Lavoisier, and James 
Watt. is policy has reduoed tke value of the 
monograph as a guide to ‘the man in the street,’ 
who does not want to be dragged up every blind 
alley that has been entered, even y the moat 
distinguished pioneers. On the other hand, the 
monograph is an ideal one for the serious student 
of historical chemistry, since the standard is aa 
high as that of the Alembio Club reprinte, but tht 
material ia presented in the more attractive form 
of a continuous illustrated narrative. 


Selene: or Sex and the Moon. By Prof. H. Munro 
Fox. (Psyche Miniatures, General Series No. 
15. Pp. 84. (London: Kegan Paul and Co., 
Ltd., 1928.) 2s. 6d. net. 

Tams interesting book is written for the general 

reader with no special knowledge of biology ; it is 

intended to arouse interest aa well as to im 

information on the subject. Prof. Munro Fox 

with the historical and the mythical of the 

problem before directing the attentien of the reader 

to suthentic cases of animals obeying a lunar 
rh in reproduotion. 

" &ocounta of the sea-urchin at Suez and of 
the Palolo worm of Fiji summarise well what is 
known to science to-day as regards these two 
animals; but the treatment of the behaviour of 
the Californian smelt includes only the work of the 
Thompsons in 1919 and not of Clark in 1928. 
Clark showed quite clearly that the Californian 
amelt is & tidal form, that is, makes two spawning 
runs each lunar month during the breeding season. 
The possible causes of the lunar rhythm are dis- 
cussed, such as tide and moonlight. 

A from the fact that the references to the 

itornian smelt are now discredited, the book is 

worth reading for ita lucid and concise exposition 
of the problem. 


Does the Harth Rotat? By William ll. 
Reprint. Pp. 69. , Bom.: e 
Author, Westfield House,-1927.) n.p. 

Tams book is pure paradox ; it 

pre pesos days, ahd asserta that the earth is 

at and stationary, with the heavenly ebodies 
within & few thousands of miles of it. Incidentally 
the author quotes omical facta anocorreotlye 

givigg the garth’s rotational speed ase18 miles a 

second, that being actually the orBital . The 

diffioultfes alleged «bout falling with a 

moying earth were of* course in the minds of 
inking men centuries ago, but. were completely 

removed by the discovery of the trué laws of forte 
and motion. | - z : 

` The only service the book can dé is to djrBot the 

atigttion of teachers to,some pointe that may,be 

difficult to beginners, and lead them °to explain 
these points more fully and clearly. 
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Letters to the Editor. 


[The Hditor does not hold himself responsible 
Mc dap Hole ah rag Bs correspondents. Neither 


e Monomolecular Films. 


Ix a recent communication to the Société Fran 
de Physique (of. Le Journal de e Mis d a 
March, voL 9, p. 378 ; 1928), 
a continuation of his work on ipi ea 
fims, in this case for films on . He states that 
“Dans les cas, très nombreux, où l'on obtient une lame 
très mince continues, liquide ou solide, on peut tenter la 
mesure de l'épaisseur minimum réalisable. Cette 
mhestire m'a donné des résultats satisfaisants quand 
j'employais le benzine comme dissolvant, par exemple 
pour l'acide abiétique. Au contraire, pour les gub- 
stances tées en dissolution dans l'eau j'ai trouvé 
des lames toujours trop étendues, qui auraient fait 
attribuer à la substance un diamètre moléculaire très 
inférieur au diamétre théorique. En voici des 
exemples : 


040:107* au Hen de 0,78, diamètre théorique. 
: 0,50, » Te 
“Résultats dnalogues aveo la dextrine, l'amidon, 
l'albumine (environ de 1,5.10-"7), Je tanin, l'acide 
crique. 
or est óvident que pour toutes oes substances 
a gore del'eauavait provoqué ]' alteration naran 
oe impureté OM &ugmentait 


RC oa go hire beans i ence 
various substances on m e original objeot 
being to obtain further merry, d on the molecular 
dimensions of cellulose and ite derivatives. The 
in tion was extended to cover other ‘high 

compounds,’ and the resulte seem of sufficient 
interest to Ps beled descstoton of the method and 
of their on to Mr. Devaux’s conclusions, The 
method consisted in allowing drops of solutions of the 
substances of concentration to spreed on & 
meroury surface cleaned by the sweeping 
parse pe ad pee oe insufficient to cover oom- 


assum density of the massive 
TA TD EE 
value becqmes independent of the concentration (or 
dilution). THe limi valees for o«]luloee nitrates 
out of aoatone were of order 3 to 5 A. value 
found @or steario acid out of ether at 25? was 22 to 
24 A., for oleic acid 11-2, for elaidic acid 12:2 A., f&r 
-caprio achi 13-6 A. 

These resalta indicated that the fatty acids gave 
values oom 18 with those«obtained by Langmuir, 
Adam, others, so that these Substanées were 

Sparen Uy ordering thempelves to oriented mono- 

lecular films, not quite p e closest packing 

Je, but it. he other hand, the 

low values for the ‘ reru. bodies either 

mban a t-work structure, of great porosity, 
or a mf Fateh which cannot be the 

be fhe thickness of a pqjy- 

formef conclusion is m 


oil film. The latter view A 
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theories at present developing on ie ion, and 
with the atom-group ERA A of oolloid 
mioelle formation s itr one of us na ious 
letter to this j " Natura of the ulsoid 
Colloid State,” 8. a Sheppard, Natuna, Mar. 17, 
p. 78; 1921). 

By the same method -we have obtained values of 
the minimtun thickness for proteins out of water of 
the order 6 to 7 A. This is in good acoord with the 
values for protein films on water obtained by E. 
oe and Ë. Grendel (Trans. Parad, Soo., 22, p. ir ; 
1926). 

In view of the similarity of our results in non- 

us solution to thoee obtained in 
solution, we guggeet that Mr. Deveqx's results o nob 
necessitate his conclusion, “ pour toutes oes gub- 
stances,” eto. 

The tendency for strongly bipolar gncleneiiee such 
dig the fait adde, ta end-on HENDON, at either a 
water or meroury surface, need not be expected in 
more complex bodiee, such as the carbohydrates and 

teins, wish su a multipolar structure, relative 

simple i This conclusion is not panes 

patible with ; Devant a suggest ns Pose d 

paun of ionisation, and. Fa gad in &ooord with his 
remarks in & previous communication (Communication 
to the Boaiéts Frang Française de Physique, Séanoe du 17 
Février, 1928, Journal de Physique, p. 848; 1928), 
concerning the formation and fun ion of mono- 
molecular films et the surface of living cells. We 
expeot to preeent this material in oonjunotion with 
some work by Mr. A. H. Niets at the ium on 
Polymerisation of the American Chemical in 
B. E. SuzPPARD. 
R. L. KEENAN. 


Y» 
ay 23. 





Eastman Kodak Oo 
Rochester, N.Y., 
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Active Nitrogen. 
Dr. vM romans ie gud sce (Ene 


E of active nitrogen apd active h; 
hypothesis seems to have found favour with 
many physicists. Now jt is known that active 
hydrogen shows Bajmer lines strongly, and if active 
nitrogen is also atomic in structum, this may also 
show the lines of atomic nitzo In order to test 
this point we have photograp. the spectrum of 
active nlicoped in the hear intra red, after an exposure 
of 42 hours on neocyanine plates. A new band system, 
extending from 7500 A. to 8900 A., has been dis- 
covered. The well-known group of lines of, atomic 
wa npud C. C. Kiess (J.0.5.A., voL 11) 
&bout the 8200, 0A. is absent, though the 
exposure was d enough to photograph a weaker 
bend iif the vioinity. 

This new band system photographed by us for the 
first time in the of active ni was 
first noticed bye A. (J.0.S.A., vol. 9, p. 193) 
ul Mis infa ted racielinns of diode Dy | igations 
of the infra-red radiations of nitrogen by the ys 


mud 1927) has photo hed it by using ordinary 
dance teem tubos. We have also obteined 


noe tube of ni 

Tie eno daubo dati Gast to the N, 

molecule. There are some indications t this band 
&nd may 


System ub apud in the, solar 

pe y be identified with band noted by 

cusbeabert 8380 A. and is due to the ion 

of light by atmospherjo nitrogen. Prof. N. 
e * . 


Juxz 23, 1928] 


ym 
Saha is of opinion that these bands may owe their 
origin to the transition of the valency electron of one 
of the atoms to the metastable state (49,, *D,...), 
and hence they ogcur in the infra-red. According to 
Hund and Mullikan, such transitions are nof only 
allowed in the molecular but also occur very 
strongly. ‘These bands are therefore presumably 
analogous to A, B, a banda of oxygen, which are 
obtained in absorption and must therefore correspond 
to the forbidden electron transitions of the o 
atom, But this suggestion can be tested only by & 
laboratory i t on the absorption bands of 
nitrogen. Without going into details regarding the 
nature of active nitro wp are inclined to the view 
that it is a diatomic than a monatomic molecule 
of nitrogen. An attempt is being made to photograph 
the spectrum of active nitrogen in the Schumann 
region in search of the resonance lines of ni 
Our attention has been directed to a note of Praf. 
J. C. MoLennan, and Messrs. R. Ruedy and J. M. 
Anderson, published in Narurm of 7, on the 
exoited by active nitro &uthors 
could easily obtain the lines of zino and mercury 
corresponding to 8-4 volta, but were unable to excite 
the lines of either krypton or xenon. From this fact 
they oonolude that only those substances become 
luminescent which combime chemically with nitrogen, 
and hence the activity is to be to ahemilumin- 
escance. We wish to point out that the resonance 





lines of both krypton and xenon, discovered by G. 
Hertz (Naturwiss., p. 648; 1926) all lie in the Sohu- 
mann region: 
Besonance 
Potential. 
n 1235-8 9-99 
SEP 1164-9 10-66 
Xenon 1468-5 8-40 
1285-7 9-53 


Prof. MoLennan and. his perabotan evidently td 
not work in this ion. next higher group o 
ines lise dn the Gate red end Fooie e tential 
of about 11 volta i ege - Itis not, € 
surprising if the ed to obtein any im ion o: 
theee lines on thar plates, boosts on gases, 
day theories of active nitrogen, it is loaded to an 
en. content of about 11:4 volte. 

We also fed, though hers we ied on ihor 
delicate ground, that the exposure of 12 hours 

iven by these authors was not emough to bring out 
es of inert gased*if any were present, for they do not 
seem to have noticed the‘new band of active 

i in the infra-red, which we have photographed. 
8o that the conclusion of Prof. McLennan and others 

ing the chemical origin of the phenomenon 


associated with active nitrpgen does not appear to be 
sn P. K. Rosco. i 


quite justified. ` 
D. P. ACHARYA. 
t of Physics, Selence College, e 
Patna, India, May 10. e 





Is Crystal Reflection of X-Rays entirely a 
zm Classical Phenomenon * 

. AoOORDING to recent papan by Waller (Ph. Mag., 
4, 1228) and Wentzel ( f. 3., 48, 1, and 43, 
779), the regular reflection of X-rays qan be treated 
as a purely classical phenomenon and the medifled 
seattering of the Compton effect can be disregarded. 
If this ia ao, then the values of the atomic structure 
factor for a given atom (or values) at various angles 
of reflection have the property that 

. e * 


o- (UZY È (-1PF.+4 
n=l 
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where F, is the F value for the nth order reflection 
from planes of which the ing space is D, and Z is 
the number of electrons in the atom. The proof is 
indicated as follows: Tab an dleotroni be at & distance 


and i ioul&r to the po 

da ae Oe a ee plane 
for this electron is ooe(4xa sin i a 

ting, due 


the structure 
If in addition the centre of the atom is 
to heat motion, and carries the electron with it, the 
structure factor becomes a. F 
exp. ( — b ain 6/A*) oos (4ra sin 0/A). 

For reflection we have nA — 2D sin 6, and hance 

P.-exp.(-en!)oon fm. œ > (3) 
where a=b/4D* and §=2ra/D. Substituting in the 
left side of (1), the series may be written 


S= Z [exp.(- a(2n - 1)8} 000 f(2n — 1) 


— exp.{ — a(2n)¥} 008 &(2m)] (8) 
since Z in this case is unity. By Cauahy’s theorem 


SI where 


T= |"texp.(- (22 - 1)9) 000 f(22 - 1) 
- [-a(2m 2x 4 
i oxp.{ - a(2»)'} 008 B(Bs)Mm. (4) 


1 
Lej oxp. ( — a2") con Ba da. (5) 


By the mean value theorem . 

Im} exp. ( - au?) coe pu . . (8) 
where 0<u<1l. Now exp.(-«uf)cl for a»0 and 
oos PucKl.  Henoe I+1/2 and also S+1/2, so that 
ie proves 
We have plotted the F values aa found by Havighurst 
(Phys. Rev., 28, 875) for A ise ain 6 and 
drawn a smooth curve passing ugh the i- 
mental F values and an F value of 28 for 
sin @m0. For the large es we have extrapolated. 
to F—0 at ain 6=0-81. e have read off of F 
values for different values of D, that is, for different 
values.of sin §,, the value of sin 0 for first order 
reflection and have calculated the values of the left . 
side of (1), which we shall t by A, for various 
values of sin 6,. We obtain the following table: 


ain &. A. ° 
0:05 0:497 

, 0-10 (558 e ° 
019360 ° 0-487 

^ 0:15 0:430 


For tin 6,7 0-10, A is definitely, greater than 1/2 in 
opposition to requirement o: elgpaifal theory 
aa givenen (1). * This matter wil be discuseed more 


SEER G. E. M. Jaundey. 


i W. D. Crags. 
Washington University, e 
z St. Louis, U.S.A., E ê a 
eApril 2p. . 





The Palwolithic Jmplements of Sligo, Ireland. 
Taw communication of Profs. Jones and Boswell ig. 
Narunn of June 2 does not, in my opinion, supply: 
good reason for departing fram my &anounoed jnien- 
tion wait until the gutumn of this yeas before 
to criticigns and i gr Cres a] 
en ence on which my clatm is A*paper. 
then be read before the Society of Antiquaries of 


-| Lond$n. Nevertheless, thare are one or two stat. 


*. 
? LI * . . 
. » i 
. 
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menta in their letter upon which I will briefly comment 


now. 

At Rosses Point, Profs. Jones and Boswell have 
ascertained, by counting, that there still remain ten 
slabs of the -blocks of large size. They 
compare this number with the twenty-six alabe of the 

ited dolomitio floor-stone, and appear to 
importenoe to the latter's nderanoe. Of 
* course there is a oe. , this 
preponderanoe tend to become greater as time 
Sere ens as more and more of the floor-stone 
detached and re-deposited by the waves 
during storms. If Profs. Jones and Boswell were to 
study my photo h of the site, taken before any 
of the blocks had disturbed, they could draw 
the folloWing section :— 
a Re-deposited dolomitic floor-stone. 
(b) Collapsed roof-blocks of cherty limestone. 
c) Flakes, implementa, and cores. 
Dolomitic hoor-stanb, in situ. 
e) Cherty limestone. 
Such a section bears an.interpretation alternative to 
that offered by them. 
. Profs. Jones and Boswell give their opinion that 
"rapid coastal erosion is taking place in the Sligo area, 
and in support of this contention they instance, on 
Coney Island, a concrete emplacement now over- 
hanging the cave at the north-weet corner of the 
island, which, they state, once formed the base of a 
beacon since moved inland owing to encroachment by 
the sea. If they had sought their facta from the 
builders (as I have done) they would have ascer- 





1. The emplacement did not serve, and was not in- 
‘tended to serve, as the foundation for a beacon. 

2. It was & platform made fiat for the use of the 
men who pump sea-water for the containers of the 
beacons situated farther inland. 

8. The cave was in existence immediately below 
the emplacement at the time of ita building. 

4. Poteen used to be made there ! 

All we oan say with certainty is that the front of the 
cave has given way along a joint-plane subsequent to 
the building of the emp bt, and that there is 
no evidenoe of a recent date for the formation of the 


cave in ion. There have been occasional falls 
of cliff along the Carboniferous Limestone ooast-line 
of Gowgr, Wales. But Paviland Cave is palssolithio. 
I mae sey that I have obtained additional archso- 
logical and logical evidenoe in port of my 
claim, but, With regard t the cultu age of the 


implements. (as I took the opportunity to inform the 
Royal Irish Academy's delegation in April), it is not 
improbable that they will prove to be older than 
originally’ suggested. The impgession I first gained 
was that the industry sho T oortelatedewith the 
caer aac ea culture stage as E pn at Cromer, 
orfo ough my opinion, in ee ge 
from that,of my collaborator, Mr. Reid Moir, the 
importance of*my olaim—34.e. to have 
discovered. of n 
to have bli&hed an intef-glacig period, for that 
tertii sare unaffected. 9 , : 
J, P. T. BuRowen. 
e 


June 8, 





: The Buoyancy of Whales. " 

^ laenam withfir Sidney Harmer (Naruna, May 12, 

p. 748 as the whale descends ita chest ig com- 
and the density of ita body is dotly 

incrbased. It is owing to this very fact (that is, its 

increased density) that the whale has difficult¥ in re- 

gaingng the surface after tleecending to & great Aepth, 
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and that there is consequently a limit to the depth to 
which it can safely descend. TEE 

pronon of the chest, however, does not account 
for all the phenomena. If veru took plaoe, the 
dead whale would float when rai the surface, and 
Ed ri edm at any rate, not sgo far aa I know. 

explaining acta it seems necessary to postulate 
ihe aropa ardens of the lung air. Death being 
due to asphyxia, as 1 am about to show, the latter 
possibility (that ia, the escape of the lung air) seems 
not unlikely. : 

The whalos lapake af were not allowed towink to this 
bottom, but were suspended by the whale-line and 
were hauled up as soon as possible. In whaling 
lengusge (hey died on ios fst n'; thatisto 
say, were only harpooned once, anfl after ‘sounding’ 
or going vertically down to Ela depth, died under 
water. They doubtless di from drowning or 
asphyxia, as the whalers say. There is no other way of 
accounting for their death. The preasure of the water 
has evidently no injurious effect on them, and the 
injury done them by the harpoon—at any rate by the 
hand one—is not serious eno to cause death. 

Sometimes, however, the Greenland whale died 
under water “‘ on the third or fourth harpoon,” when 
it was already far spent and about to receive the coup 
de grace with the lance. A case of this kind came under 
my notice in 1886. It is recorded in the ist of 
1887, p. 97. Briefly, the whale received a fo gun 
bel ta descended a few fathoms, died under water, 

floated up dead. Strange to say, it came up tail 
first. Ita d seamed to be due to synoope, and the 
pressure of the water at the trifling de at which 
it died did not seem sufficient to squeeze the air out 
of it. Co uently it floated up. 

Bir Sidney Hi adeptes ay believe s 

whales use their lungs for hydrostatic 
have shown that in recently dead whales fis aay 
of the body to float or aink depends on the state of the 
chest and lungs. It seems reasonable to suppose that 
the same iB true during life. To arrive at the truth it 
ig necessary to watch whale when it is motionless, 
not when it is swimming about. 
. I have mentioned that the Greenland whale some- 
times lies motionless at the surface with a part of its 
head above water and with ite back awash. Sooresby 
tells us that when it is extended in this manner it 
“ean sink downwards in the space of five or six seconds. 
or leas beyond the,reach of ite human enemies,” and 
Beale, speaking of the sperm whale, says, ‘‘oocasionally 
when suddenly disturbed the whale the power of 
sinking oe and directly downwards in the 
horizontal position.” 

In conclusion, I think the air in the lungs of the 
whales in the intervals between the respirations must 
be in a state of compression, and that it is owing to 
this that each time the animal breathes an ap 
x gt EE resembling geputf of steam escaping from & 

er. 
E R. W. Gaav. 

Exmouth, May 81. 

° - 
. Physics and Metaphysics. 7 j 

Tun writer of the review of “ A Short History of 
Physios" (Naruns, May 26) suggests an in i 
speculation (p. 824) as to whether the great physi 
scientists “have not usurped the place of the meta- 
physicians,” aie, “aome modern theories ae 
almost im ible n the i ination o 
those Miu ue TN à dur e ot” mathe- 
matical knowledge.” ^ e z 

Ob, ¢he other hand, Mr. Selby’s illuminating 
summary of “The Quantum Poetulate and the 

Š - 
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Atomic Theory," p. 828 of the same issue, indicates 
an interpretation of physical phenomena eseentially 
the same aa the older ERRARE theory of experi- 
ence. There is mothing metaphysical in the oon- 
colusion thst the ni subjective unit is a mauimum 
sensibile, for the individuality associated with eventa 
is still our three -dimensional brain - consciousness. 
If there be metaphysical regions, that-is, states of 
energy: beyond or within those we term physical, we 
should have to evolve finer sense perceptions in order 
to become aware of them; and what is now hypo- 
thetically metaphysical would have become physical. 
Present interpretations of physical theories, however, 
do not appear to suggest. the possibility of such 
evolution. ` 
That one state of matter permeates states 
of lower stomic velocity 1s a fact quite unrelated to 
our present powers sense perception. We can 
enhance these powers to some extent by means of 
radio instrumenta, and experience & vicarious sensas- 
tion of being in two places at once ; but we cannot see 
simultaneously inside and around our physical bodies 
or the earth, and, therefore, we are unable to know 
what, if any, is the subjective state of high-power 
radioactive substances. Absolute permeability, ab- 
solute velocity, absolute time or absolute conscious- 
ness is as incomprehensible to our present organs of 
perception as ‘absolute size’—-a contradiction in 
terma, for size can relate only to a three-dimensional 
form of physical matter in space, and particles must 
become blended with at infinity. A formless, 
erii. immaterial ce of absolute and, 
oe ae itous densi oui be z inr 
ute jectivity, ‘ absolutely’ ysi or 
| mega 


us. 
May 25. 
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Activation of Hydrogen by Electric Discharge. 


My attention has just been directed to the oor- 
repo under this in NATURE of Jan. 21 
and Mar. 10. Dr. Lunt has kindly summarised the 
experimental evidenoe which leads to the rejection 
of explanations of the proposed by Mr. Glockler, 
and in this connexion 1 have nothing to add. i 

It is important to note, however, that in & large 
number of 
commencement of my paber and in greater detail 
in the thesis, noe actavation could be detected. It 


a 
2n y when the detecting agent is sufficiently close to 
the discharge tube and at pressures below about 5 cm. 
of mercury. Paneth and his co-workers, in & paper 
ubliahed at the same time as mime, also report 
failure to obtain active hydrogen by many of the 
methods described in the literature of the subject. 
It seerns probable, indeed, that the greater part of the 
previous work describing methods of preparation dhd 
roperties of active h other mon&tdmio 
h gen obtained at extremely low pressures may 
prove to be without value. If this 80, my subse- 
nt experiments, together with thoee of Dr. E. J. B. 
illey, who reporte the formation of aotive hydrogen 
im the ' 6ondensed ' di a as used for the produco- 
tion of the nitrogen after-glow, constitute the princi 
evidence for the existence of this substance. vods 
details concerning the active hydrogen which Dr. 
Willey has obtained would, therefore, be of great 
interest. 

In the March issue of the Journal of ths American 
Chemical Society, Mpasra. Smallwood ‘and Urey also 
describe unsuccessful attefnpta to prepare d 
hydrogen by he usual methods. In thear pa it 
is stated that my resulta are open to oriticism on the 
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ground that I did not ee, guard inst the 
lown back into the 


ity of sulphur dust being 

i . This is incorrect, for adequate prechutions 

were en to prevent any accident of the nature 
described. 


` 3 G. A. ELLIOTT. 
Department of Chamistry, . 
University of Western Australia, * 
April 28. : 


Subsidiary Rectangles as Applied to the 
Formation of Magic Squares. 


Is NaruzgE of Jan. 14 I gave an ‘ afsociated:’ 
rectangle 8 x 3, which is the smallest that 
will also provide the property, that the diagonals one 
way also sum to the same amount as the rows. I 
give below & similar rectangle in the smallest possible 
numbers (non-consecutive). 

In NaruzE of Feb. 4 I gave the smallest similar 
rectangle with consecutive numbers, 9 x 3 for order 
27. » 

As the diagonal oparty is not necessary in order 
97 with: toctanifion D x , and order $0, with rectangles 
10 x 8, can only be constructed with non-consecutive 
numbers, order 38, with rectangles 11x 8, is the 
smallest order in which the diagonal property is 
eesential in the ea 11 x8, with consecutive 
numbers, for the formation of associa iagonals. 

I give the three additional rectangles, where in each 
case the diagonals from left to right sum to the same 
amount as the rows, and the rectangles are each 








x8 10x8 
12201811 82710 2 2025 6 2191115 481 27 
41828 622 515 24 2822 1420 824 831810 9 
20 9. 1251710 816 6 12817 2118 8026 718 
11a x48 160 x 49 
11x8 
21 29 28 20 9 1 11 10 12 18 32 
28 4 3 71017 15 27 8130 6 
2 18 22 24 23 88 25 14 8 5 18 
187 x51 
J. C, BURNETT. 
Barkston, 2 . 
Nr. Grantham, Ling, ° 
May 15. . s 





Rainbow Visible after Sunset. 


Ir may be of in&egest $o record thateabSut sunset 
on Monday, Juhe 4, there was & fine rainbow here 
which persisted until the sun was well belg the 
herizon. The last trace of it vanished at 20^ 11m 
G.M.T., at which time the altitude of thp true 
was approximately minus 1° 80’. pere d ero 
JAllowRnoo for*refraotion, this would still P t the upper 
limb of the appagent sun very appreciably below the 
horizon. This is perheéps the more remarkable in that 
there was a low bænk of'cloud along the western 
horizon. The great%&ltitude of the top of the bow was 
very i and ıt did not, of course, teach diwn t 
ground level, but faded out at a considerable height, 
which there wdés not time to measufé. My longitude 
and Igtitude were 4™ 284 E., 51° 21’ N. e. 

. 


. B. M. Prg’ 
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The Physiological Effects of Flying. 


By Group-Captain Mant FLAOK, 
Director of Medical Research, Royal Air Force Medical Bervioe. 


rpas first observations upon the effecta of flying 
geem to have been made in 1783, when some 
sheep and fowls were sent up in & balloon to a 
‘height of several hundred feet. Apparently, upon 
ita descent, the observers were delighted to And 
that the aerial flight had induced no ill-effects. 
In December of this year, however, after an ascent 
‘to about, 10,000 feet, a human observer is reported 
to have experienced considerable discomfort from 
the effeota of cold as well as pain in the right ear. 
The stimulating effects of low altitudes are 
recorded in a handbook on aeronautics published 
in 1786. “The spirits are raised by the purity 
of the air and reat in & cheerful com .' The 
author noted that all worries seamed to disappear 
as if by magic, so that balloonmg came to be 
regarded as having & therapeutic value. This 
stimulati odes of altitudes up to 10,000 feet is 
still well known, many pilote stating that they 
Mene & great desire to sing. 
tween 1783 and 1903—the date of the first 
fake of the Wright brothers—the study,of the 
effeota of altitude was the chief point ol physio- 
logioal interest in aeronautics ; but with the coming 
of the aeroplane many other problems have come 
into existence. Of first importance are those 
connected with the ability of man safely to fly a 
machine, of which he himself represents at present 
the controllmg and co-ordinating mechaniam. In 
addition, however, we have the question of the 
effecta of flymg from the point of view of the 


"IR weal cal passenger flying consiste i 
a rule, oo in 
what is known as ‘straight flying, no ‘stunta ' or 


takes off, rises to a thousand feet or so, and proceeds 
direct to its destination. To many, the idea of 
aerial yrogress in.a state of unstable equilibrium 
appears fraught with peril compared to usual 
forms of metion upon the earth’s surface. Yet, 
with the i ing safety of machines, aviation 
must now be considered little if any more dangerous 
than motoring, especially in these days of and. 
congested tgaffüio. All machines for public trans- 
port aro npe. oaroiully tented and IBS. and 


esigmers and constructors of aeroplanes are con- 
stantly seeking ways and means of making flymg 
more and*more safe. . 

An opindon ag to the security of flying must not 
be formed fom the aba ot Side which’ 
ocour in military flyi Much flying is totally 
different from civilian fying, involving consider- 
ably greater risks. The confparative safety of 
ou flying is in part attributable to the careful 
m 
mi carry passengerg or goods without the 
ing medical examingtion, and afeenot 

passed for service until they have received à certi- 


ku a a ca a on 
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sqjectian of pilots. PHota are not per- i 


fioate of airworthiness in exactly the same manner 
as the aeroplane iteelf. The British company, 
Imperial Airways, Ltd., haa recently carried more 
than 60,000 and flown more than 3 
million miles without serious accident. This point 
is emphasised, because the enjoyment of flying as 


passenger depends as to whether or not the 
enjoys & f of security. 
The other chief factor is the state of the atmo- 


sphere. Jf the weather is ‘bumpy,’ & 

may become ‘air-sick,’ more Roca wien 
travelling in an enoloeed cabin. As with sea- 
sickness, many le anticipate being ' air-sick,’ 
and in this frame of mind the malady is prone to 


occur. Save in exoeptionally bad weather, there | 


is no reason why the average n should be 
'air-&ick, the number of individuale liable to 


-air-sickness being considerably lees than those 


liable to sea-sickness. The best guide as to whether 
one is liable to air-sickness is previous experience 
in regard to swings, trains, and scenic railways. 
Only those who are liable to discomfort nausea on 
these are likely to suffer from air-sickness. There 
is no direot connexion between air-sickneas and 
Bea-sioknees save perhape that the person who 
becomes severely and intractebly sea-aick is - 
Bibly likely to suffer from air-sickness. The subject 
who is just ordinarily sea-sick will not necessarily 
be ‘ air-sick.’ The liability to air-aiokness am 
the general population is considerably over-rated. 
Nor, it must be emphasised, is there any connexion 
between ‘giddiness ° when looking down from a 
neigh and ‘a liability to ‘ air-sickness.’ 
* At the heights of av aerial travel, that is, 
up to five or ten thousand feet, there are no effecta 
from altitude upon the average r, nothing 
beyond a slight deepani breathing being 
noticed, frequently attended, as already noted, by 
an exhilaration which often mahifesta itself in & 
desire to sing. Civilian passenger machines do 
not ascend high enough to induce anything akin. 
to ‘mountain sickness,’ neither are the av 
altitudes reached sufficient to induce harm in people 
who are suffering from lung or heart ailments of 
such a degree aa to enable them to pursue an average 
ic d life orf the grund. -~ E 
ith to flying as pilot, various pointe 
must be taken into consideration, since it is upon 
him that the gafety of the aeroplane reste. 

Simple flyi for certain co-ordinated limb 
movements which are initiated as the reeult of 
sensory impressions. Of such impressions tho&e 
of vision &rq the most important, since without 
NT judgment accurate flying is not possible. 

fog and aloud flying, a pilot has to rely upon the 
information obtained Don ingtrumenta br the uge 
of his eyes. The same is true in a large measure 
of night flying, although here a certain amount of 

inal information is generally also available from 
external sources (horizon, stars, $to). In all 
. 
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stages of flying experience, therefore, a pilot is 
dependen. uos visual information, gathered 
ei j 

wi 








ither from objeote outaide or from instrumenta 
ithin the macline. In particular this is true 
during the stage of training, when all co-ordmated 
movements are initiated consciously. With growth 
of ience the pilot derives an increasing amount 
of int ormation from the nerves of ‘deep’ sensation, 
namely, the ‘feel’ of the control column, rudder 
bar, and Beat, and, as a result, comes in time more 
' or less automatically to initiate the appropriate 
co-ordinated movements neceesary for the accurate 
control of his maghine. 
. Information is also derived from the ‘ feel’ of 
the wind and ing air currents upon the face. 
Auditory sensations, however, do not play a great 
in flying, although good hearing is necessary 
or the correct 3er tion of the ‘note’ of the 
engine, as well as for the reception of wireleas and 
80 forth. 

Besides the faculty of correct perception, a pilot 
must be capable of accurate. Do-drüfua ted per- 
formance with his limbs as the result of his per- 
ception. Delicately oo-ordinated movements of 
arm and leg are necessary for the scourate control 
of an aeroplane. Same individuals are incapable 
of achieving this delicacy and are consequently 
heavy handed or heavy footed, or both. Other 
individuals are incapable of combming arm and 
leg movements with sufficient accuracy owing to 
an inability to perform successfully two relatively 
simple movements at the same time." The exam- 
ination of the mses by means of a i 
apparatus—the Reid apparatus for testing fying 
aptitude—for the purpose is of t value in 
ascertaining a pilot’s powers of ormanoe. 

Laok of aptitude for flying, therefore, may be 
due either to defeotive erent impressions—, 
chiefly from the eyes and the muscles, or to de- 
fective co-ordinated movements. 

Further, to be & safe pilot, an individual must 
possess accuracy of ju ent and coolness in 
em cy, also great powers of physical endurance 
to enable him to withstand high altitudes or long 
hours, as well as the effects of quick ro move- 
ments in aerobatios and the effects of gravity after 
diving quickly or when rapidly turning at full 
speed at a angle. 

The effects of altitude call for especial considera- 
tion from the point of view of the pilot. In addi- 
tion to the effecta of dimind'ion of oxygen supply, 
the effects of extreme cold and the actual dimirfutton 
of the air preasure have to be considered. . 

The maim effects of diminution of pressure in 
iteelf are due to the expansion of th® air enclosed 
within the middle ear. This tends to d as 
the pee reduced, but the denda of such 
air is, generally E , automatically adjusted 
by owing. erefore, only subjects sa Merg 
from catarrh of the Eustachian tubes leading from 
the throat to the middle ear are likely to suffer any 
inconvenience from this cafse. The same is true 


when atmospheric pressure is again peer ta 

coming down, from average heights (1000- 

feet). The movement of swallowing again auto- 
No. 3060, Vor. 121]* bu 


NATURE 


987 


matically adjusts the qum When desoending 
from greater heighta, inoreased preesure on the 
ear drum thro the outer ear may be counter- 
balanced "within the middle ear by gently blowing 
up the ear drums, while holding the nose, by the 
movements of foroed expiration, & devioe well 
known to all pilote. Where Eustachian c 
tion existe, however, a pilot may suffer considerable 
inconvenience during descents, especially if under? 
taken too rapidly. Diminution of pressure also 
causes any gas within the intestines to expand. 
Although in some cases this may affect breathing 
by hampering the action of the diaphragm 


, r- 

T aag, as the amount of this gas Apar 
n large and its expansion induces pec 
stelais of the bowels, it ia soon voided from the body 
and inconvenience from this cause is rare. The 
idea that at t heights there is a danger of trouble 
isi ithe bod? m the release of gases into 
the Hood owing to the diminution of pressure, 
such as takes place in the diver or compressed air 
worker, is erroneous. In the case of airmen the 
dimimution of at present is not suffi- 





„ciently great or rapid to bring about any liberation 


of held in solution in the blood p : 

Since 1878 it has been known that the chief , 
cause of ‘ mountain sickness ’ or ‘ altitude sickness ’ 
is lack of proper oxygenation (anoxmmia) of the 
body owing to the rarefaction of oxygen in the air 
breathed. Experiments conducted im rarefaction 
chambers, as well as at high altitudes, such as Pike’s 
Peak and Monte Ross and the Andes, have full 
proved this point. In respect of life at high 
altitudes, however, a oertam d of bodily 
acolimatisation takes place after the first few days, 
which is not the case in respect of flying. In an 
aeroplane, the | of stay at high altitudes is 
not sufficient to induce any acolimatisation, beyond 
possibly a transitory concentration of the blood 
-plasms. This wil be appreciated when it is 
realised that a man who flies 240 hours ly in 
reality onl Dese 10 dave oub ot SO reaching and 

i dom his maximum heighta. e. 

In high flying the cause of trouble is,the de- 
mand by the body for a pormal supp¥y of oxygen 
under conditions where the head of preasure of the 
nene feed 'isfailing. At 19,000 feet, although 

e percentage composition of the air is unaltered, 
the total atmosphorie pressure is only half'normal ; 
d is, the preirure which aki a oxygen into 

e blood is only ha e no , and according] 
thé body will receive only half the amount to whisk 


it is acoustomed. y lees, since herfno akow- © 
Roe % made for the que of, watér vapour. 
gradual failing of the pressure feed pf oxygen 


to the body with i height necessitates 
deeper and deeper bfeathihg to get in the pela 
amount of oxygen and a pro ien acd qui 
rate of heart beat to keep up icis tion of ihe 
blood, which oarrfes the o dg: dip apala cl 
combustion. For this work alone; more and more 
oxygen is required in am atmosphere jn whioh 
oxygen is progressively inishi This throws 
& certain strain 


upon the muscular mechanism of o: 


respiration and upon the’ circulation: a stein 
: P e ° e . 


. * e . 
* 
a 
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which is increased m to the relatively immobile Reoently, in November 1027, Capt. Gray, of .the 
position of the pilot nlees, however, such strain | United tates Arm Aviation ice, 
is unduly severe or prolonged, if is readily toler- to 42,470 feet, lost life during the 


ated by the body up to heights of 18,000 or 19,000 
feet, provided that the respiratory and circulatory 
mechanisms are propertly tuned up. 
If the embarrassment of the iration and 
.cireulation were the only effects of altitude, then 
until this became really exoeesive, the administra- 
tion of oxygen to pilota, although an advantage as 
conserving the normal action of the lungs and 
heart, would not be altogether a necessity. A 
anore subtle, and therefore often a less a isted, 
danger exists which renders the administration of 
oxygen necessary, namely, a dulling of perception 
and judgment in addition to a gradually increasing 
general musoular weakness. 
This dulling of perception and judgment begi 
Nen in most ple after 12,000 to 16,000 feet. 
pilot may not be, and usually i is not, 
Rod. of it, and even possibly has an extre feeling 
of confidence. ' This may be exemplified: by an 
observer who, during the War, returned from high 
flying reconnaissance, thoroughly pleased with 
himself, “only to find later that he taken 18 
- photographs on the same plate; and by a pilot, 
who, meeting enemy airoraft at 19,000 feet, in 
spite of the protests of his observer, cheerfully 
waved his hand to them but took no farther action. 
Nearly all pilots notice the tendency to somnolence 
at high altitudes; many have preci d in finding 
their way, being able to see the ground but not to 
their maps. As a rule, scout pilote are less 
affected by altitude than reconnaissance 
pion, since they do not SOF high altitudes 
or the same length of time. pi give heighta it 
takes longer to see, to hear, an act. -The 
l of muscular power is more obvious ; 
moet pilote are aware of the difficulty of swinging 
& gun or even drawing the shutter of the camera 
at Bis ie comer high altitudes. 


more, shed danger to tly increased, 
and the uge of oxygen is absolutely necessary. 
The effects “of altitudes ef 25,000-28,000 feet have 
been long known. Glaisher in 1862 notioed that 
at 20,000 O tect, although he could see his instrumenta, 
he oould not read aS an te ai afterwards he 
became pafhlysed in his bands, &s did his assistant, 
who however, m to pull the valve rope 
with teeth. In 1 5 three. Frenchmen, 
e Spinel, gud: Tissandier, ake their famous ascent, 
* only Tissandier surviving. Although warned of 
the necessity of using oxygen, they “were alt pare 
lysed befere they zenia Lae necesaity*of taking 
Tissandier gave a graphi io account of his 
rience, from which following is quéted:: 
e' Ate 26,000 feet the condition of torpor which 
‘comes over one is extrac Body and mind 
become féeblef little by little, | ud i 
sensibfy. There is no suffering. On the contrary, 
dnp feel &n inward joy There is no tho 
the us ition ; one rises and isẹ to 
Be noo The ballogn ascended to 28, Bo feet, 
and then descended., ‘ 


' 
“Na ae ‘Vor. 21] . 


going postibly to 30,000 feet or, 
Ad 


desoant at about 29,000 feet owing to his oxygen . 
running out, probably owing to & miscalculation 
in the time of climbing and descent. 

abolishes the troubles of altitude which 
are due to oxygen want. The man with oxygen 
perceives and acts far more quickly and accurately 
than does the man without oxygen. It is for this , 
reason that d the War all long-distance 


bombers and high photographio aircraft; both 
enemy and British, were eventually equi with 
oxygen apparatus. On such e use of 


is an absolute necessity if really efficient 
HR is to be rendered. 


When oxygen is carried it should be used through- 
out the flight, penne before the aircraft leaves 
the ground. It should not be reserved until the 


individual feels he wants it, since the effecta of 
want of oxygen which matter most are apt to be 
unnoticed by the individual. . 

The best method of taking oxygen is by means 
‘of a mask. This is more satisfactory than by a 
pipe, because it ensures a larger amount of the 
oxygen delivered reaching the | ; moreover, 
there is not the same danger of the tube being 
blocked by frozen condensation, water, or saliva. 
Further, a maak also protects the face from frost- 
bite. Instead of the usual mask some prefer a 
combination of mask and pipe, since it can be dis- 
carded more quickly should this be-necessary. 

The advantages derived from the use of oxygen 
at high altitudes may be summarised as follows : 


1. It keeps a man alert and in a condition in 
which quickness of perception, accuracy of judg- 
ment and action are preserved to the o fall. 

2. It gives a man more power to control airoraft, 
‘and gives the tactical advantages of height without 

3. It abolishes the, ble symptoms— 
headache, lassitude, eto.—which are so frequentl 
experienced during and, after" flights at high 
altitudes. 

4. It keeps the heart and respiration. efficient for 
a much longer period and prevents their over- 
strain. 


5. It helps to keep the body warm. 


In addition to the pflecta of oxygen want, the 
fects of the ogld of “altitudes must also be borne 
in’mind, since these in themselves tend to throw 
added strain upon the respiratory and circulatory 
mechanisms *as well as inducing numbness and 
sensations of". ps ii 
For suocees in Dying, therefore, nervoumstability, 
respiratory and tory efficiency are essential. 
It must be recognised that flying, especially mili- 
“flying, i im poses d & very definite streas upon the 
" x gen for toe late pe cde ot ctr P Rigs 
the aid of o. or periods at relatively 

altitudes. [xd is ‘added the streas of 
*off e and Siete warfare in the air, it is 
Pious that bodily strain or breakdown as the 

result of stress is likely jo ensue if too prolonged. 

6. °¢ y . 
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The Correlation of Solar and Terrestrial Magnetic Phenomena. 


CHWABE’S discovery of the eleven-yeat sun- 
spot oyole was soon followed by the recognition 

of & paral cycle in the variations of the earth’s 
etio field. Simcoe then long series of solar 


and terrestrial observations have been &acoumu- 
lated. Magnetic observations, though still generally 
made in the manner introduced by Gauss, have 


been. extended widely over the earth, while re- 
markable developments in’ the technique of solar 
observation havé provided & wealth of detailed 
knowl of solar phenomena. Yet although 
great advances have been made in establishi 
correlations between the two seta of data, some 
the principal relationships remain obscure, and 
some important lines investigation have yet 
received little attention. 

The great complexity of both seta of phenomena 
acpounts for this position of affairs. As regards the 
m tio variations, observations over many years 

. to be oollected from numbers of widely separ- 
ated observatories, each contributing three distmot 
continuous records (for the three components of 
magnetic force) before it^was possible to grasp the 
main features of the phenomena, and distingui 
between what is charaoteristio of & general world- 
wide system, with ita intensity waxing and waning 
more or less as & whole, and what is merely 
transient and local. As observation of the 
sun, though any terrestrial observatory has the 
whole solar disc! at once in view, it has required 
the work of generations of observers to afford our 
present o sie but apis ie yon. d of the 
remarkable ha ings over that t aCe. 

In the dolailo a uds of the sel using between 
the two groups of phenomena, statistical methods 
based on the use of the Wolf-Wolfer sunspot 
numbers have been very fruitful. These numbers 
characterise the state of the sun’s surface on each 
day in one important , namely, the number 
and-area of the dark gnd relatively.cold regions 
of the surface. Daily areas of the bright patches 
called facule, though available in the volumes of 
Greenwich observations, have been less used: 


By Prof. Sypway Cuarman, F.R.S., 


there is a considerable degree of correlation be-- 


tween them and the sunspot numbers. Such 
“daily character’ figures for the sun have been 
compared with tio d&ta chosen to represent 
the character of a day from the rhagnetio point of 
view. At first the magnetio date used for this 
purpose were generally drawn from $he records of 
a single observatory (such as the dai?y range in the 
magnetig declination), but the need for some index 
léss dependent on local and accidental o es ab 
a single station gradually became.felt. About 
twenty years ago a scheme was put into operation 
by which many observatories contribute data 
on which international daily magnetic character 
figures are based. These ate designed to represent 
the degree of world: wide etic activity or diay 
turbance present on each Greenwich daye; they 
are not founded on any definite physical estimate 
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of the degree of disturbance, but on a general im- 
preesion of the smoothness-or i ity of the 
continuous records at each observatery. Aftempte 
have been made, and are continuing, to devise a 
racticable quantitative method of assigning suclf 
beaten, but no plan has yet met with general 


approval. 

While the present system certainly has defecta, 
in that in difterent years, or even in different 
months of the same year, the same character figure 
may be used for days experiencing different 
amounts of disturbance, yet these magnetic figures 

t value in the study of solar 
and terrestrial relationships The outstanding ex- 
ample of their usefulness`is Chree's demonstration, 
based upon them, of the tendency for unusually 
quiet or unusually disturbed tio conditions 
to recur after the lapse of one or more solar rotation 

i This 27- recurrence tendency had 

n recognised by Maunder (and by some earlier 
workers) who brought forward very strong evid- 
ence in support of it, drawn from the Greenwich 
records of magnetic storms ; but conviction of ite 
reality became general only when Chree’s important 
work confirmed it in an indisputable way. 

This recurrence tendency throws light on the 
failure to find much correlation between the daily 
magnetic and the daly sunspot 
numbers, a failure which at first sight seems re- 
markable in view of the increase in frequency of 
magnetic disturbance in years of high sunspotted- 
ness. The recurrence tendency, as clearly inter- 
preted by Maunder, shows that the solar agent 
that produces terrestrial magnetio disturbance . 
must proceed from some limited region of the 
sun’s surface, and travel outwards from the sun 
in a confined stream, affecting the earth only when 
it is swept over by the stream, which rotates with 
tho aun (shaugh d course lagging behind the radius 
through the point of emission), V RR disturb- 
ance is, therefore, an indjoation of impingence 
upon. the earth of some solar emission, which must 
be of & corpuscular nature ; nothing happens when 
the sun is not emitting the corpuscles, but, equally, 
nothing happens apon he earth even Shen the 
streams &ro i fon! the sun, except when they 
chance to encounter the earth. Even if sumspots 
were the source of such streams, the daily sunspot 
numbers would not bee ted to shéw a closes 
correlation with the daily magnetio* character 


‘figures, Because p spot’ contributes to the sunspot 
number during the *whole period of i 
aora the visible disco df d Gan. Whee the 


supposed streams “issuing from it would appear 
capable of affecting the earth during'at most twb ' 
or three days.. ° : ° i actu 

It is oertain, however, that the strepgms in. 
questfon do not glways issue from te, he- 
cause magnetic storms ‘re sometimes observed 
when funspotas have been absent from the sura. 
diso for some days. MoreBver, modetn theorigs of 

e . * 


* chromospheric matter tends to flow to 
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the sun’s atmosphere render it likely that corpus- 
cular emissions are due to a local and temporary 
rige in the radiation pressure, arising from, an 
ooe Y Bae Regio. me eu Pike has 
shown ee M BUE 
oentre ef attraction rather of epee 
it 
mot away from it. This accounts for the arched 
forms shown by many prominences ; it would seem 
that the a t attraction of the dark spota, and 
the. deflecting influence of the magnetic flelds 
associated with them, must offen prevent the 
jection éf chromospheric matter right away from 
e sun. The frequency of such complete ex- 
ulsion, as judged from the records of tic 
EPES is somewhat difficult to explam on 
the basis of our present knowledge of solar atmo- 
spheric conditions ; but it would seem likely that 
bright regions associated either with no dark spots, 
or with several small dark spots rather than one or 
two large ones, would offer the most favourable 
conditions. This inference seems to be in agree- 
ment with~s recent examination by Greaves and 


~ Newton of the solar conditions prevailing at the 


time of the greatest magnetic storms observed at 
"Greenwich. | 
Whatever may prove to be the'local conditions 
causing the emission of corpuscular streams from 
the sun, the emitting regions have the a chance 
of affecting the earth when they are fairly. near 
the centre of the sun’s digo. Consequently, the 
magnetic character figure for any day is likely to 
be associated with the nce of bright regions, 
perhape of some special type, near the centre of 
the sun’s diso, not necessarily on the same day but 
rather at a date preceding it, by an interval equal 
to the time taken for the solar t to travel from 
the sun to the earth. Tha lang of this interval ja 
unknown, but there are some grounds, both theo- 
retical and observational, for estimating it as from 
two to four days. As a means to & clearer under- 
standing of the mode of action of the sun in pro- 
ducing etio disturbance, it is desirable to have 
& new sêt of solar daily character ee 
special reference to the presentation of bright solar 
regions towards the earth. The Solar Physics 
Commission of the International Astronomical 
Union, amd the International Research Council’s 
Pone An Fola xod Prae PAD ipa, 
will discuaa this proposal at Leyden in July, and it 
is iss hoped [oa some simple scheme will pe 
éd fg AER: solar daily character figures 
which will prove to be mor closely correlated than 
the daily sunspot numbers are with the daily. 
otio character figures. e  * be 
ere appears to be need alap for a second set of 
magnetic character figures, or, ae it is convenierit to 
term them (to distinguish them from those already 
apsigned under the international schtme), daily 
mageti thdidts. The present chAracter 
resdit the degree of magnetic disturbance, but 
titer are daily variations whiolf go on independ- 


. ently, whether disturbance is preeemt or ngt; the 
+ ift ban . 


changes are gimply superposed on the 
othdr dub. changes, yish arp seen gn their pure 
‘Wo..8066, Vor. 121] "EL. 
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form on quiet days. For the sake of brevity it is 
convenient to refer to the two seta of o , and 


the ep aoa varying Ep flelds, by the 
symbols D (disturbance) and Sq (the solar diurnal 
variations seen in isolation on quiet days, though 

isting with e 








In ro 


year), "S in their fortuitous variations of intensity 
m day Hd ae The fortuitous Mrs tions of 
intensity o. are represented by the,magnetio 
character figures, but at present we have no index 
of the day-to-day variations of intensity of the _ 
Sq field. n tha tter case the range of variation 
is much leas than for magnetic disturbance, but 
the changes are both interesting and important ; 
as yet very little attention has ba given 5 n. 
They & to be oorrelated o i wi 
thoes of D. rs 
In various pa 
believing that 


I have indicated reasons for 
e D and Sg fields are associated 
with different of solar emissions, the varis- 
tions of which determine the of intensity 
of D and Sg. As already stated, D variations 
depend foe eee oe on the earth of 
usoular streams from the sun, while Sq appears 
to depend on the sun’s ultra-violet radiation. In 
both cases the solar influence is exerted largely 
the ionisation which it produced in the earth’s 
outer atmosphere. If this hypothesis is correct 
in the sun’s ultra-violet radiation will 
affect the intensity of the Sq variations all over 
the earth. This appears to be the case with the 
eleven-year changes of av intensity of Sq, 
and is probably true also for the fortuitous varia- 
tions, though this has not yet been definitely 
established. "The difference between the nature 
of the solar influences which determine D and Sq 
renders natural the contrast between the character 
and changes of these two etm phenomena ; it 
also indicates the desirability of a daily index of the 
intensity of Sq as well as of disturbance. One 
immediate application of such indioes would be 
thair comparison with the measuremente of the 
sun’s ultra-violet radiation which were commenced 
by Pettit at Mount Wilson in 1924 ; this work has 
shown that the radiation may vary considerably 
from gay to day, and there is also an indication of 
a long period variation following the sunspot cycle. 
1t is important to ascertain how closely the day-to- 
day variation§ of this radiation are in agreement 
with those of Sq. ` 
Many other phenomena which, like *Sg, are 
associated with the upper atmosphere, should also be 
compared with the variations of Sq as well as of D; 
among them may be mentioned the zone content, 
eur d e ae ee 
different regions, and the transmissi hai 
of radio waves of different frequencies. It wi 
be of interest to examine the correlation be- 
tween ‘the changes of Sg and D; itemay well be 
that the guh'a, ultra-vio t radiation will show a_ 
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close correlation with the t numbers and 
the proposed new solar character figures for bright 
regions near the pentre of the sun’s disc, and that 
the. comparative lack of association between Sq 
and D, and the greater range and abruptness of the 
changes in the latter, are due to the special feature 
that these depend on the conjunction of the earth 
with a limited solar stream. — . 

For these reasons it seems likely that in time 
international co-operation will be desirable to 


$ Obituary. 


* De. Jous Horna, F.R.S. 

T is seldom that the death of a man more than 
eighty years of age oan so truly be described 
as an ble loss to his science as can be said 
of John Horne, who has passed away with full 
mental powers and while completing a work on the 
geology of Scotland, which would no doubt have 
& masterly digest of the voluminous and 
scattered literature, & luminous statement of the 
problems, and have been inspired by his contagious 

enthusiasm. 1 
John Horne was born beside the Campsie Fells, 
near G w, on Jan. 1, 1848. He was educated 
at the High School and University of Glasgow, but he 
eer siue ue at the age of nineteen years, on 
the lishment of the Scottish Geological Survey 


-in 1867, he T po one of the original 


, parta of the Sou 


members of the His life was spent in ite 
Bervioe, and after his retirement he often acted as 
its unofficial adviser. 

Horne's two moet important contributions to 
geology were his tion of the memoir on the 

logical structure of the North-west Hi 
Boond. shik aaa wien by i and five 
00. es, and the large volume, in collaboration 
with Peach and Teall, on the Silurian rocks of 
Scotland (vol. 1, 1899), which described in detail 
the structure of the Southern Uplands. In both 
cases Horne oonginoed Sir Archi Geikie that 
Lapworth’s interpretations were correct, and thus 
led to the abandonment of the previously ted 
theory of the structure of north-western Scotland 
and to the napping of the Survey mape of large 

ern Uplands. un 

`- Horne worked on all branches of Scottish 
geology. He was probably, moet interested in the 
pre- io rocks and in dasiebareblane, and fle 
was the author of the rt of the British Associa- 


ee Pa a ee igin. 


of the high-level glacial clays atp Clava. 
greatest ee achievement was his administration 
of the Geological Survey of Scotland from 1901 
until 1911. He was a tactful genial chief who 
ed the enthusiastic support and affection of all 
is staff; he was an active reformer and seéured 
the great improvement in the Scottish mapa by the 
introduction of colour pri n His success in 
gaining the confidence ab the ttish ooalowners 
Beo for the Sutvey fdl and iron vus 
operation wit} the mining industry. In his i 
tion with others he was helped by his keen sense of 
No. 3060, Vor. 121]" : 


assign to each day a magnetic index referring to 
the intensity of Sq on that day ; but before guph 
& proposal can profitably be discussed’ in detail, 
preliminary investigations of the Sq variations 
are n to ascertain how they affect differ- 
ent etic elements and different observatories. 
Mr. J. Stagg is at present co-operating with 
me in the first of such studies, confmed to date 
es Greenwich and Eakdalemuir, on purely quiet 
ys. 


humour; he had an inexhaustible fund of rao 
anecdotes, which he told brilliantly. His dea 
will be widely felt as a personal loes, for he had 
t gifts of friendship. He was respected and 
eed ps all who knew him well. 
The wide recognition of the importance of Dr. 
Horne’s work is shown .by his many distinctions. 


He was elected a fellow of the Royal Society in 
1900 ; he was LL.D. of three Soottish universities ; 
he was president of the Royal Society of Edinburgh 


the. British Association at the G 
in 1801, chairman of the council ‘of the Ro 
Scottish Geographical Society, and he received the 
oe and. Murohison Medals of the Geological 
iety. 

e on the Survey, Horne formed his beautiful 
&nd fruitful friendship with B. N. Peach. They 
first worked together in southern Scotland, but as 
Horne was dissatisfied with the official treatment 
of gome of their results, he persuaded Peach to join 
him in some unofficial work; to go as far from 
Edinburgh as was ible in Scotland, they selected. 
the Orkneys Shetlands. His literary co- 
operation with Peach began with short papers in 
1880 on the glacial geology of the Orkneys and 
Shetlands and om the North-west Highlands tm 1889: 
it was continued in important memoirs on the 
Orkneys and Shetlands and Caithness, the*Canon- 
bie coalfield, and the volcanic rocks of «the Old 
Red Sandstone. e °. 

According to a popular fallacy, Horne was the 
patient persevering plodder, whose main usefulness 
was as the amanuensis of his brilliant gssociate. 
Horne bgought fo*te work keen insigfit, a sound, 
steady judgment, and powers of ing criticiam 
which he applied remorseleealy to every problem 
on which he-worked. He was the leadgr in their 
joint work. After thtir retirement „from * the” 
Geolofical Survey, Beach ande Horne began 
together  “ Geology pt Scotland,” which was put 
aside time after e begause Horne would not 
accept some of P '8 views and could not get a 
satistactory statement of his opinion fos publications 
The book was taken up again after Peach’s death 


(1915-19), president of the Geological Section of 
v 


.bwo years ago, but the interval*has* net ebeen 


sufficignt for ita completion. The manusdtipt, it 
may be hoped, fs suffigiently far fomy für 
publiegjion, for it should prove of the grea 
valuesto geology, and a 
author. 


ow meeting * 


Wprihy monument to ifs ° 


992 . 


Horne’s name will endure beside those of Lap- 
worth and Judd as the men who, by their ore. 


of “insight and originality of conogption, have | 
their mark most_deeply on Scottish geology. 
J. W. GznaoRy. 





Mz. W. E. PLUMMER. : 


By the death, on May 22, of Mr. William Edw: 
Plommer, Director of the Liverpool Observatory, at 
the of seventy-nine, there an astronomer 
of a bygone generation who did his full share of 
work forethe acience. His work lay m various 
fields, and it was his fortune to be one of the earliest 
of those who practise the newer astronomy of the 
photographic plate and its measurement. 


Greenwich Observatory has been the nursery: 


of many who have proved to be competent 


astronomers and have held naible itions 
in other British or Cdlotial cbser ve ore and 
Plummer was one of these. In 1864, at the age of 
fifteen, he obtained employment as a computer in 
the Royal Observatory, and spent four years, 
doing the routine arithmetic known as reduction 
of observations, when he was recommended for a 
: sport then vacant in Mr. Bishop’s observatory at 
: ickenham.* This was & private observatory 
built by Mr. George Bishop, a successful business 
man, at his house m t’s Park, London, made 
famous in the middle of century by the labours 
of Dawes, Hind, and others, whose services he 
retained consecutively as observers, which on the 
death of the founder in 1801 was removed - to 
Twickenham by his son George Bishop, junior. In 
1853, Hind, who was then in charge and had been 
specially active in the discovery of minor planeta, 
was appointed Superintendent of the Nautical 
Almanac Office, but he nevertheless continued to 


exercise a general superintendence of the obeerya-: 


tory, the actual observers being in succession 
Pogson, Vogel, Marth, Talmage, and, aftér 1868, 
W. E. Plummer. ; 
Though Hind was then acting in an advisory 
capacity, it seems evident that Plummer was re- 
sponsible foifthe actual conduct of the observatory, 
and to him, therefore, must be given the credit 
for. the results, though he always acknowledged his 
indebtedpees to Hind for whatever skill he had 
as an obsefver. It was an avowed principle of 
the elder Mr. Bighop that the observatory®‘ should 
do efmething,” and during Plummer's tenure of 
office the gubject seleoted was apparently cometry 
Sistedaniny, and go early as 1870 a paper was con- 
_ tributed fo the Monthly Notices ef the 
Astronomigal Society, ‘‘ On the Orbit*of the Comet 


P IE 
Flamsteed's observations at ,Hind's ion. 
cine od. 
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Mr. Bishop’s observatory was closed at the end 
of 1876, but in 1874, Plummer had been chosen by 
the Rev. Charles Pritchard, Savilian professor of 
astronpmy at Oxford, as his assistant in the 
University Observatory which was then being 
built, his appointment dating from September 
1874, though he began to give help on the comple- 
tion of the establishment earlier. work at Oxford 
was naturally the ing out of the researches 
initiated and organised by the profeeeor ; measures 
of photographs of the moon, wedge photometry 
that was used for the dgtermination of the magni- 
tudes of all naked-eye stars from N.P.D. 0° to 100°, 
which was published as the ‘‘ Uranometria Nova 
Oxoniensis," and pavers stellar farallaxes, 
all of which were pieces of work of a novel kind 
requiring skill and resource in their prosecution. 
The last named may be the first research of the 
modern type which depends on the measurement 
of photographio plates. Here ted the Oxford 
‘University Observatory at the meeting of the , 
Permanent Committee of the Astrographio .Chart 
in Paris in 1801, when decisive pointa for beginning 
the work were settled. ' 

There is ample evidence of the esteem in which 
Plummer was held by Prof. Pritchard and how 
much his work was appreciated. The University 
of Oxford i the value of his services by 
bestowing on him the honorary degree of M.A. 
Two rather extensive investigations were made 
by him and published under his own name whilst - 
at Oxford; in the Monthly Notices for February 
'1881 he discussed the motion of the Companion 
of Sirius, compariig its observed positions with 
those given by the orbit predicted from the varia- 
tions im the position of the primary, and arrived 
at the conclusion, before , that the small 
star observed may not be actually the oe 
body; the other was & determination of the solar 
motion from stellar proper motions, published in 
vol. 47 of the Memoirs R.A.S., which modified 
previous results similarly obtamed only slightly. 

In 1892, the yedt before Pritchard died, Plummer , 
was invited by the Mersey Docks and Harbour 
Board to be Director of ita observatory at Bidston, 
Birkenhead, and here heremaimed until the end of his 
life. The duties of the post aremainly connected with 
the needs of the port, and include the determina- ` 
tion of time, the i and rating of chrono- 
meters for the mercantile marine, the keeping 
of meteorological regords, and attention to a 
seifmbgrapi. Hut besides the instruments that. 
these tasks require, the observatory possesses an 
8-inch yep iem and for many yeara this was 
used for the ofeervation of comets as they appeared, 
of ocoultations of stars, and for other purposes, but 
circumstances of the War and Plummer’s advanced 





age prevented such observations recently. He 
contributed the annual rt on come astro- 
nomy to the Monthly Notices up to the year 


1912, and wrote papers on the same subject for 
the local astronomical* society, in which he took 
mugh interest, being it#president for several years. 


Hef held the honorary position of reader in 


ML venga tions, formed g large part of Plummer’s T 
2 ckenham. | astronomy in the University af Liverpool, and 
e ° . 


work arity the six year he was-at Twi 
No, 3000, Vou. 121)’ " i 


. a e i . 


Juxm 23, 1928] 


NATURE 








his efforts in the cause of local scientific education 
received recognition by the award to” him of the 
Kingsley Medal by the Chester Literary and Philo- 


Bophical Society. * 
Diamner too an early sa igi rege and 
was for*many years a member of the Seismological 
Committee of the British Association. Before the 
inning of his final illness, he co-operated 
actively in the foundation of the Tidal Institute, 
the work of which is already proving to be of 
importance. 

. Plummer leaves & fgmily of two sons and a 
daughter: the glder son, Prof. H. C. Plummer, 
was Royal Astrohomer of Ireland in the years 
1912-21, &nd is now professor of mathematics in 
the Military College of Science, Woolwich. 


- De. Enyaan Wurm WiLLETT, who died at 
Hartfield, Sussex, on April 12, seventy-two 

, was & son of the late Mr. Henry Willett of 

Bri ton, and inherited his father's mterest in 
goo pay, ia 1881 he explored the mammal deposit 
in the Purbeck Beds at , and read & paper 
on a jaw of Triconodon to the Geological Society. 
In 1901 he investigated the occurrence of glossy 
flint implementa in & gravel pit jn Savernake Pak. 
and read & paper on the subject to the Royal 


~ 


We regret to announce the foll 







“Mr. Cyrus C. Adams, of New York, 
and former] te editor of the B 
American phical Bociety, aged seven: 


Dr. Bird T. Baldwin, head of the Iowa 


Welfare Research Station at the University 6f Iowa, , 


and ‘a past secretary and chairman of Section Q of 
the American Association for the Advancement of 
Science, on May 12, aged fifty-three years. 

Prof. Gaetano Lanza, Cavaliere dell’ Ordine dei 
Santi Maurizio e Lazzaro, emeritus fessor of theo- 
retical and applied mechanics at the Maseachusetta 
Institute of icio? on Mar. 21, aged seventy- 


nine years. 

Prof. R. tit, president of the Italian Society 
of Chemical ustry, known for his work on the 
synthesis of indigo and for the production of ‘ Italian 
green, on Mar. 27, aged sixty-two . 

Prot. I. P. Roberts, formerly profeesor of agri- 
culture, dean of the New York State College of 
Agripure, on Mar. 17, aged ninety-four years. 

. Joseph Nelson Rose, associate curator of 
botany in the U.S. National Museum, an hkuthori 
on the Cactaces and other Mexican and Bout 
American plants, on May 4, aged sixty-six years. 

Prof. Arthur Sehonfliess, of the University of 
Frankfurt on Main, the well-known mathematician, 
author with Prof. Nernst of “ Einfü] 
matische Behandlung der Naturwissenschaften,” 
which has run into ten editions, on May 27, at the 
age of seventy-five years. 


. News and Views, 


Tre physical inheritance of man having been 
placed in proper relation tó its animal ancestry, 
Sir Arthur Keith turns to man’s mental attributes, 
and at the University of Manchester on May 9 de- 
livered what may be regarded as a supplement to his 
British Association addreas at Leeds. The spiritual 
characteristics of mankind have always proved the 
most obstinate to be enrolled under the banner of 
evolution, and Bir Arthur's frank statement of his 
- conclusions has given rise to much newspaper contro- 
versy, some of which soaroely did $ustioe to his views. 
The Manchester lecturp appears under the title 
“ Implications of Darwinism ” in the English Review 
for June; but the title might as well have been '' The 
Uniqueness of Man’s Spiritual Attributes,” for care 
is taken to show that the crude mental inheritance 
derived from his animal anoestry is overlaid in man 
by a more perfected control, It comes to this: that 
while man’s brain, and with it mgn’s mentality, &re 
grounded upon those of his ancestral apes, "the 
balance has been altered by the expansion and fines 
development of the brain matter, sogthat what are 
looked upon as higher centres predominate over the 
lower or crude animal centres. 


Some of the specific pointe made py Sir Arthur 
Keith may be instanced. He rejects duality én the 
brain: there is here no compound of substance and 
spirit, but e living organ and ita essential mani- 
festation—‘‘ mind, spirit, sdul are the manifestations 
of a living brain just as flame is the manifest gpirit 
of a burning candle.” Human nature is in Ms i 
animal: ‘There is the same sort of drive induced by 
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the primary instincts of hunger or sex, and the more 
primitive the race of mankind the more beetial is 
the response to the urge. But repression i the 
normal means of human progrees, and the higher the 
stage of civilisation the more the elemental instanotsa 
are held in control by the development of the higher 
powers of reason. Yet a complete rationalising of 
mankind is impossible and undesirable, since a com- 
plete subordination of the primary instincts would 
mean race suicide. ''Our aim should be not to 
eradicate the animal propensities within um but to 
bend them so as to serve best the interests of both 
individual and country." e . 


- ALTHOUGH the British School of ,Archwology in 
Jerusalem waa established in 1910 only, it has already 
done much valuable work in archsologica] exploration. 
The disepvery of ee skull is alone of sufficient 
importance.to justify ite existence. It has, hggvever, 
dgne much more. As the headquarters of British 
students and in some sort & centre of British society ip 
Paleggine, it pas both served science well and ‘also 
*enhanced Briysh prestige among thb people in a way 
that is dificult for those unacquainted with conditions 
in the Near East to appreciate. Under the Directorship 
of Prof. John Garstang, the School was also responsible 
for the functions of & department of antiquities, byt 
the double dutjes were made distinat, in 192g, yhen a 
separate organisatiorr for the record and preagrvation 
of ardhwological remains was set up. In the following 
year the Government graft of £500, upon which the 


hrung in die mathe-, 


* 


SahooPhad been largely dependent, was discontinued. * 


| Now? therefore, the Schoo? fh entirely dependentezpon 
s 2 
r - a 3 n 
e 


— 


`N 


v d 
. untary subscriptions, and there is considerable 
danger that ite activities may come to an end unless & 
guarantee oan be obtained that an adequate annual 
sum. will be forthcoming. An appedi haa been issued 
asking for s sum of £1150 per annum, but the 
partaculars given in the statement show that this is 





,sufficien’ for bare maintenance only, and that for 


anything lke effectual performance of rte-functions, 
dt least £2000 per annum is required. It would be 
leas than creditable to Great Britain if the School of 
Archwology in a mandated territory, in which other 
nations maintain centres for organised research, had 
tQ be discpntinued. Further, Palestine, it is scarcely 
necessary to point out, is a country not only intrinaio- 
ally of the greatest archwological and historical 
importance, but it is one to the culture of which the 
English-speaking peoples owe much through the 
traditional position of the Bible in their hfe and 
literature. Subscriptions may be sent to the British 
School of Archwology in Jerusalem, o/o “Palestine 
Exploration Fund, 2 Hinde Street, London, W.1. 


FunrHER broadcast messages from General Nobile 
give an account of the wreck of the Italia. - The air- 
Ship appears to have lost buoyancy and descended 
erapidly, striking the ice. More than half the crew 
reached the ioe*in safety, although two were injured. 


' The wreck, with the remaining seven of the crew, was 


$20,000. an example tf the practical 


carried onwards. These men are probably on the 
ice to the east of the main party, but their position 
is unknown. The greater part of the expedition’s 
stores is with them. Whether the shipwrecked 
men reach land or remain on the-drifting ioe, their 
rescue is not improbable provided they manage to 
secure food from seals or polar bears. General Nobile, 
however, seems to lack firearms, and there is no one 


. with the party who is versed in Eskimo methods of 


hunting. Captain Sir Hubert Wilkins, writing in 
the Times, pointe out that the expenditure of energy 
of the shipwrecked men will be small if open water 
prevents ther travelling over the pack and that 
consequently & small amount of food should suffice. 
The larg aeroplanes now on their way to Spitabergen 
will be veefq] in locating the parties and dropping 
food and firearms, but & Sombination of the efforta 
of ship t and dog teams indicates the most likely road 
to safety. 


e 
Tux Britifh Non-FerrouseMettuf Asocia- 
tion has just published its eighth Annual Raper 
from Which it appears that ita expenditure on 
mental wark during 1927 amounted to no less tek 
ta 
obtained, the research on Igad cable Sheathing hase 
led to thé discovery of ternary Alloys Which are 
greatly superior to the uswal shgsthing material, and 
the Post Office has now ordered a new submarine 
able to be sheathed with one of them, and manu- 
produgtion has been begun. ° These new 
alloy? bhv be&n protected by patent. The work 
n alloys suitable for expgsifre ta „high tempefstjres 
hasealso fhade important progress, and is closely 
ogunected with an investigation of* the cases of 
wastage of locomotive fyebox stays, a subjéot of 
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great importance to railway engineers. The system- 
atio study of the leffeot of various impurities on 
copper, and application of spectroscopic methods to 
the laboratory analysis of metalf and alloys, are 

among the other interesting subjecta of research in 
hand. It has been the experience of this pnd other 
research associations that the direct communication 
of the results of laboratory research to manufacturers 
does not always lead to their full utilisation, and it 


has been found desirable to set up anew Development . 


Section, the function of which is to assist members 
to apply in their works tbe scientific results obtained 
by the investigators. This Section, staffed by quali- 
fled men, has already proved & great success, and ita 
work will be followed with interest by all who are 
concerned with the proper utilisation of the results of 
Bajenoe by industry. It is certain that the gap exista, 
and this effort to bridge it deserves success. 





Aw earthquake of moderate intensity was recorded 
at Kew Observatory at-6 hr. 26 min. 18 sec. G.MLT., 
on June 15. The epicentre was about 7000 mrlee 
away, but the initial impulse was too smali to give 
any indication of tho bearing. The earthquake that 
disturbed the greater part of southern Mexico late in 
the evening of June 16 was at Kew 
Observatory on June 17 at 8 hr. 31 min. 49 sec. G.M.T. 
The records indicate that the epicentre must have 
been under the Pacific Ocean off the coast af Mexico 
(near lat. 15° N. long. 100° W.). The earthquake was 


evidently of a strength far greater» than the first . 


&ocounte seem to indicate. From the seismogram 
obtained at the Government station at Tuoubay& it 
is inferred that the epicentre lay 262 miles south-east 
of Mexico City, and this agrees nearly with the atate- 
ment that the damage was greatest in the town of 
Oaxaca, which lies about 230 miles south-east of that 
sity. Itis probable, however, that the focus extended. 
& considerable distance to the north-west of Oaxaca, 
for in Mexioo City many lightly constructed houses 
collapsed and water-pipes burst, while the shock 

continued of great strength for about four minutes. 
At the Oxford Gnibenatty Observatery, a great earth- 
quake, with ite epicentre 8234? distant and probably 
in Central America, was recorded at 3.20 a.aL on 
June 17. 


Nu. ull do! wowninde ANS dete o Bester Dey and 
days dependent thereon came before the House of 


Commons on June 15 and received a third reading." 


The Bill as it now staffs provides that Easter Day 
shal Be the first Sunday after the second Saturday in 
April in the calendar year next but one after the 
commencemené of the Act and in all subsequent years. 
A further olmfse provides that the Bill shall come 
into operation on s date to be fixed by Order in 
Counoil, but not until a draft Order has been approved 
by both Houses of Parliament. 
e 


Ar the invitation of the Rector and the Senate, 
Sir J. C. Bose delivered a series of two lectures 
ee the University of*Vienns on June 9-11. The 

“The Plant as g Sensitive Structure,” illua- 
saat OS by experimente, demonstrated identical physio- 
logical mechanism in planta and in &ni The 

e * p 
e 
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eecond, on “The Action of Drugs and Alkaloids on 
Pulse-Beata of Plant and Ammal,” was given 
before members of the Faoulty of Medicine, who 
were greatly interested in the effect of new Indian 
drugs on the animal heart, demonstrated by the 
resonant’,cardiograph, recently constructed at the 
Bose Institute. Much interest was also shown in 
‘the extreme delicacy of & battery of new instrumenta 
by which the activities in the interior of the plant 
may be shown. The infinitesimal contraction re- 
corder measures the contraction of a single cell under 
Stimulation; the pumping action of the active layer 
in propulsion of sap in plants was visibly demon- 
strated by an apparatus which magnified invisible 
cellular pulsations more than a million times. In 
recognitión of the importance of his discoveries in 
advancing knowledge of plant physiology, Sir J. C. 
Bose has been elected & foreign member of the 
Academy of Sciences, Vienna. 

Pror. RuaanEs Garms, professor of botany at 
Ejng's College, London, sails for Canada on June 23 
on an expedition down the Mackenzie River. A 
permit has been reoeived from the Canadian Govern- 
ment to carry on botanical and anthropological 
investigations in the North-West Territories and 
Mackenzie River District. He is taking a omema 
camera and 3000 feet of film, in addition to photo- 
graphic apparatus and collecting materials, which 
will be admitted free of duty. The intention is to 
compare the flera of this region with the tundra of 
Russian Lapland, and to make an anthropological 
study of Eskimo and half-breeds ın comparison with 
the Ojibway Indians of Northern Ontario. It is 
hoped to include in this study the blood groupe, as 
well as akin, har, and eye characters. The Royal 
Botanic Gardens, Kew, is supplying plant-drying 
apparatus, and the Governor of the Hudson's Bay 
Company has made & grant towards the expenses of 
the expedition. Mr. K. Mellanby, a young botanist 
from Cambridge, will acoompany Prof. Ruggles 
Gates, z : 

Ix December la&t there was published 1n New York 
the first number of an “illustrated monthly journal 
bearing the name Evolution. It has the active support 
of the leading biologista of the United States. Ite 
editors &nnounoed in the first iasue that Rvolution 
“will carry the positive message of facts from every 
field of natural science and leave it to the reader to 
make his own mental readj@stment.”’ <A survey of 
subsequent issues shows that this pbhoy is being suo- 





cessfully carried out by zoologista and anthropologists, 


of the highest standing, and for the modest sum of 
ten cents the American public can learrfwhat scientific 
men hay to teach concerning man’s ongin. The 
chief aim of Boolution 18 to deprive “ fundamentalista 
of having a strategio advantage in ther nearness to 
the public ear, men of science being separated*from 
the mases by their vocabulary, dislike of pubheity, 
and absorption in work." It ıs, perhaps, too much 
to hope that this new ventre will gain the ear of 
Fundamentaliste, but ıt wäl oertainly provide ite 
readers with sgund science plainly stated, ande 
we wish it every success. | 
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Ix connexion with the physical and chemical 
survey of the coal resources of Great Britain, the De- 
partment of Scigntifio and Industral Research has 
recently appointed a committee to deal with the South 
Wales Coalfield. The committee includes representa- 
tives of the Monmouthshire and South Wgles Coal 
Owners’ Association, the South Wales Institute of* " 
Engineers, the Geological Survey of Great Britain, angl 
the Department of Scientific and Industrial Research. 
Similar regional committees are already at work in Dur- 
ham and Northumberland, Lancashire and Cheshire, 
South Yorkshire, Nottinghamshire and Derbyshire, 
North Staffordshire, and in Scotland. Thé object ef 
the .survey is to investigate the characteristics of 
the various coal seams with the view of their utilisa- 
tion to the best advantage. Looal laboratories are 
established in each area for the examination of samples 
and, when necessary, large scale investigations are 
carried out at H.M. Fuel Reeearch Station or elsewhere. 
The work of each committee is to advise aa to which 
seams should be investigated, to recommend what 
large scale work should be undertaken, and to bnng 
to the Department's notice any problems of particular 
local interest which may require investigation. 

For fifty-eight years the Pharmaceutical Bociety of. 
Great Britain has published annually*a Year-Book of 
Pharmacy. The interest taken in pharmaceutical and 
pharmacological research and the development of the 
pharmacological activities of the Society, indicated by 
the recent establishment of pharmacological labora- 
tories, have rendered it desirable that recent work 
should be published or reviewed more promptly than 
can be the case with a yearly publication. The Society 
is therefore issuing a Quarterly Journal of Pharmacy 
and Allied Sciences, incorporating the Year-Book of 
Pharmacy, the first number of which we have recently 
received. The first 60 pages are oocupied by original 
papers on pharmacology and pharmacy: the remen- 
ing 100 pages are devoted to abstracts on the chemistry 
of drugs, pharmacognosy, pharmacy, pharmacology 
and therapeutics, clinical testa and new remedies. 
Among the papers in the first part, the following may 
be noted: the pharmacological assay of digitalis by 
different methods, by J. W. Trevan, E. Boook, J. H. 
Burn, and J. H. Gaddum ; & method of assay of the 
&ntirachitio vitamin D, by K. H. Coward; the 
growth-promoting properties of vitamin, D? by A. L. 
Bacharaeh ; strfchnine hydrochloride: ita composar- 
tion and solubility, by J. E. Driver and 8. P. Thompson: 
the solubility and rate of solution of &rsenious oxide 
B.P., by G. E. Trease. , In her paper Dt. Cowrarde 
advocates the,use of a ‘unit’ of vitamin Ð &otiviby : 
it is sthgt the standard be a stable prepara- 
tion of irradiated ergo#terol, and that 0-0001 mgm. of 
this preparation be taĦen as the ‘ unit.’ This quantity 
will suffice to give heålıng of rickets ın rate maintained 
on a rachitig diet, when administered to the animalg 
daily for 10 days. ° The Journal sheyld be gega by 
all i eee and phgrmacologista: it sheuld be 
espesially useful todhose interested in the methods ef 
biological assay, which are assuming an incresSing 
imporgance in pharmacology, We shall await further * 
numbers With interest. s : . 





Tus King hes approved of the following title being 
taken by the Right Hon. Bir Alfred Mond, Bart. : 
Baron Melchett of Landford, in, the County of 
Southampton. 

Tas Institution of Electrical Engineers will hold 

. & oonvÜrsarione at the.Natural History Museum, 
Cromwell Road, 8.W.7, on Thursday July 5, at 
3.30 Pa. 


Pror. J. C. MoLennan, profesor of physios in the 
University of Toronto, will deliver the Bakerian 
Lecture before the Royal Society on June 28 ; he will 
take as His subject '' The Aurore and ite Spectrum.” 


Tus diploma of honorary membership of the 
University of Innsbruck has just, been conferred on 
Mrs, Ogilvie Gordon in, recognition of her valuable 
geological reeearches on the Dolomites of South 
Tyrol. Mrs. Ogilvie Gordon has also been nominated 
as an honorary correspondent by the Geological 
Survey of Austria. 

Taa appointments to scientific and technical de- 

ts made recently by the Secretary of State 
for the Colonies include a cotton investigator, Mr 
T. C. Cairns, and & game ranger, Captain J. Minnery, 
* to Tanganyika Territory; a live-stook offloer, Mr. 
W. D. D. Jaxtline, to Kenya Colony; an assistant 
conservator of foreste, Mr. D. McIntosh; and an 
assistant manager, oil palm plantation, Mr. I. G. C. 
Squire, to Sierra Leone. 


Tun Albert Medal of the Royal Society of Arte for 
the currént year has been awarded by the Council, 
with the approval of the preeident, H.R.H. the Duke 
of Connaught, to Sir Ernest Rutherford, Cavendish 
professor of experimental physics in the University 
of Cambridge, “for. his pioneer researches into the 
structure of matter.” The Medal was founded in 

- 1863 as & memorial to Prince Albert, for eighteen 

ue preeident of the Society, and is awarded each 

“for distinguisbed merit in promoting Arta, 
Manatactaten: and Commerce.” 

Kıs Edward’s Hospital Fund for London has 
arranged, by courtesy of a number of firmas, & series of 
visita to factories in and’ around London which are 
the sources of many of the amenities of modern life 
and will be of interest to saientiflo workers. The 
programfne, includes the S Jd wing works: Osram 
(General Eleotrio Co., Lf. p Works, Brook 
Greey, Hammersmith (i une 27); The Gramophone 
Co., Ltd. (‘‘ His Master's Voice "), Hayes, Middlesex 

e(Jug 4)9 Kodak, Ltd. Weeldstone, Middlesex 
(July 11)» Messrs. Bryant sod May, Ltd., Egirfield 
Road, Bow (July 18); United Glas Bottle Manut 

' faoturers, Ltd., Anchor ande Hope Lane, Charlton 
(July 25); Messrs. J. Lfons amd Co., Ltd, Tog and 
Contgotionery Factories, Greenford, Middlesex (July 
*30 and 81). Full particulars of the yimts can be 
obtajnegt fgom jhe MO of the Fund, 7 Walbrook, 
= 0.4.0 

* Jus Laverpool meeting of the Institute of “Vitals, 
to be held on Sept. 4-7, is evidently proving atjractive; 
iready more than two pundred members—ingluding 
many fom overseas- have indicated ¿beir intention 
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of taking part. 'l'he papers to be preeented include 
a vdluable series dealing with the die-casting of alloys, 
as well as the eighth report to the Qprrosion Research 
Committee. A full disoussion of corrosion problems 
will form a feature of the meeting, as is appropriate 
in a maritime centre such as Liverpool. * On July 
4 an election of members is taking place in connexion. 
with the Liverpool meeting, full particulars of whioh 
can be obtained from Mr. G. Shaw Scott, Secretary, 
Institute of Metals, 14 Members’ Mansions, West- 
minster, London, 8.W.1. 

Tum Swiss Society of Natural Hojenoe is holding its 
annual conference this year at Lausanne on Aug. 30— 
Sept. 2. The provisional programme whith has been 
issued announces papers by Prof. E. Bosshard, of 
Zurich, on chemical industry, ita past and future; 
Prof. C. Schrdter, of Zurich, on & journey through 
Java in 1027; Prof. M. Askenasy, of Geneva, on 
the aims of research on tumours and the resulta 
already obtained ; and Prof. A. Reymond, of Lausanne, 
.on occult science in antiquity. The prooeedingseof 
the meeting will be organised in seventeen sections, 
covering all branches of science, pharmacy, engineer- 
ing, the history of medicine and of science, eto. 
Communications for the sections should be notified to 
Prof. A. Maillefer, Musée de Botanique, Palais de 
Rumine, Lausanne, by June 30. Some beautiful and 
interesting excursions are promised. Full partioulars 
of the meeting can be obtained from the president, 
Dr. J. Amann, 2 Avenue Rambert, Lausanne. 


A recent Daly Science News Bullsiin issued by 
Science Service, Washington, D.C., announces & gift 
by Mr. Jeremiah Milbank of 250,000 dollars for an 
international research upon infantile paralysis. Dr. 
William H. Park, of New York University, is chairman. 
eof the committee, and the universities of Chicago, 
Columbia, Harvard, New York, and Brussels, the 
Lister Institute of London, and the Metropolitan Life 
Insurance Company, will participate in the work. 





APPLICATIONS &ye invited for the following appoint- 
menta, on or before the dates mÉntioned :—A full. 
time aseistant-maater for 'hcienoce and mathematics 
at the London County Council Beaufoy Institute, 
Prinoe's Road, Vauxhall, 8.H.11]—Education Officer 
(T. 1a), The County Hall, Westminster Bridge, B.E.1 . 
(June 20). An asmstant lecturer in physiology and 
an assistant leoturer in biochemistry at the Univer- 
sty of Birmingham—The Beoretary, The University, 
Edmtind Street, Birmingham (June 28). A full-time 
teacher ın the mechanical engineering department of 
Lincoln Techyicat College—The Principal, The Tech- 
nical College,” Lincoln (June 28). Two leoturers ab 
the Municipal Technical College, Swangea, with 
qualifications in two of the following three subjecta : 
chemistry, betany, pharmacy—Director of Education, 
Eduéation Offloe, Dynevor Place, Swansea (June 28). 
A full-time assistant lecturer in engineering at the 
Technical College, Cardiff—The Prino:pal, The Tech- 
nical College, Cardiff [Jupe 30). Principal of the 
Wi and District Miħing anf Technical College— 
i , Wigan and District Mining and Technical 
College, Wigan (June 8Q). An assistant master at 
e 
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the Rugby College of Technology and Arts, with good 
chemistry qualifications and subsidiary physice— 
The Organiser of Further Education in Rugby, 61 
Chfton Road, Rugby (July 4). A lecturer in agri- 
cultural zoology at thé University College of the 
Bouth West of England, Exeter (for work jointly 
with the Seale Hayne Agricultural College, Newton 
Abbot)—The Registrar, University College, Exeter 
(July 4). An assistant lecturer in zoology at the 
University of Birmingham — The Secretary, The 
University, Edmund Street, Birmingham (July 5). 
A reader in materia medéoa and therapeutics at 
the University of Mancheeter—The Registrar, The 
University, Manchester (July %). A technical officer 
at the Royal Aircraft Establishment, South Farn- 
borough, for design and experimental work in con- 
nexion with electrical equipment for use on aircraft 
—Chief Superintendent (No. A 282), Royal Aircraft 
Establishment, South Farnborough, Hants (July 14). 
Candidates for not leas than two vacancies for 
geologists on the Geological Survey of Great Britain 
—The Director, Geological Survey and Museum, 28 
Jermyn Street, 8.W.1 (July 14). A -non-established 
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draughteman in the Ministry of Agriculture and 
Fisheriee— The Secretary, Civil Bervioó Commission, 
Burlington Gardens, W.1 (July 20). A sentor lecturer 
in physios and applied mathematios at the Huguenot 
University College, Wellington, C.P., South Africa— 
The Registrar, Huguenot University College, Welling- 
ton, C.P., South Africa (Aug. 31) A professor of 
mathematios at the University College, Pietermarits» 
burg—The Registrar, Natal University College, Pieter- 
maritzburg, Natal (Nov. 1). A zoological laboratory 
steward at University College, Hull—The Secretary, 
University College, Hull. A full-time science master 
at the Technical Institute, Tunbridge Wells—Dr° 
J.- Lister, Technical Institute,- Tunbridge Wells. 
Three junior assistants at the Directorate of Ballistics 
Research, Woolwich The Chief Superintendent, 
Research Department, Woolwich, S.E.18. A capable . 
research chemist or physicist in a research laboratory 
in London—Box No. 71, o/o Narunm Office, St. 
Martin's Street, W.O.2. A junior assistant at the 
Directorate of Metallurgical Research, Woolwich— 
The Chief Superintendent, Research Department, 
Woolwich, B.E.18. 





Our Astronomical Column. 


Mxurkons AND BxzELLERUP'S Comer.—Mr W. F. , the dark spaces between the whorls of the spiral 


Denning writes: ‘‘The only nighta favourable at 
Bristol for the observations of meteors, possibly 
connected with Skjell '8 comet, of last Deoember, 
were June 10 and 11, which provided two excellent 
opportunities. *The cometary orbit, however, ap- 
er o no aer a 
une 7-8, so that this date had passed before the 
weather permitted suitable watching of the skies. 
Very few meteors were seen on June 10 and 11, and 
two only, out of about twelve observed, ware directed 
from the region in which the cometary radiant was 
placed. There may have occurred a shower on 
pos nights, but no information haa come to 
d with details of successful results, and I fear that 
none were obtained. . 
“Four fairly bright meteors were observed at Bristol, 
and as they may have bepn recorded elsewhere, I 


give their apparent paths :— . 
GALT, ° Mag. From To 
June 10 11.5 - 1° 318?-609? 23° + 70° 
» » 12.5 Jupiter 325 +56} 334 +52 
June li 11.27 Jupiter 243 -19 234 -8 
3$. d* 12.10 Jupiter 310 4324 308 + 3} 


The first two were observed by me; the others by an 
assistant. The radianta drew rag vt ly 
251°— 25°, 310°+ 62°, 251? — 35°, and 814? + 34°.” . 


Coroum PuoroanAPHY or ras Moox.—Mr.*F? J. 
ves, Director of the Photographio section of, 
the B.A.A., was one of the first to objein succesaful 
colour photo s of the moon ; theeeewere exhibited 
at a meeting of the B.A.A. some two years , and 
led to the conclusion that the colour of the greater 
part of the moon’s surface resembles that of a weath- 
ered stone wall of a light brown or yellowish tint. 
Mr. Hargreaves contributes an article on his - 
ga hio methods to the March number of the Taylor- 
keon Outlook, illustrated by two pho hs; one is 
of the moon (not coloured) taken with a 64-inch mirror 
and an equivalent f length of 25 feet; the ex, 
was 2 seconds; & amount of deteg e 
visible both ig the dark and brighter regions? e 


other is of the Andromeda pebula, 1} hours, 
focal length 20 inches ; a ood deal of Heimi] 
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is visible, 
. 


ing plainly discernible. It is noted that the picture 
of 8 farther edge of the nebula is some thirty 
thousand years older than that of the nearer edge. 

These pictures are the more creditable in that the 
mounting of the equatorial ia of the simplest character 
and almoet entirely home-made. It wil be remem- 
bered that the comet Gngg-8kjellerup at ita ret 
last year was first detected on Mr. ve's plated, 


Beret the huge instruments at Yerkes and 
orf Observatories were already engaged in the 
search. É 


Tun DimrANOES or THE SrmaL NxBULA.—-Àn 
article by R. Hees in Astr. Nach., 5501, brings out an 
interesting point ing Dr. Hubble’s estimates of 
the distances of the spirals. Hubble began by tabulat- 
ing the apparent and absolute itudee of seven 
objects, including the Andromeda nebula, the two 
Magellanic clouds, and M 88. He thus dedifbed the 
& &bsolute magnitude of a spiral nebula as 
- 15:0; he used — 16-2in deducing the diftances of the 
fainter spirals from their apparent magnitudes. Mr. 
Hees points out, however, that in our star system 
there ia a correlation between apparent and absolute 
magnitude; this also appears among the 
seven objects used for getting the scale; those with 
fainter apparent magnitude have also fainter abgolute 

i . Thus it is unsafe to use the value ~- 15:2 
di from bright spirals as the oorreob mean to 
take for much fainter ones. > e 

Mr.@Heas admits that the material is insufficient to 
obtain law of corrélation, but he has made & 
p i attempt. «He gives the following example 
of ita application. Da Hubble estimated the distance 
of spirals of apparené tade 16-7 (which need an. 
apon of an hour with the Mt. Wilson 68-inch 

eotor) as 80 million light years. “Heas’s correlation 
law would reduce tifis to ten million light years, which 
would make the distribution of spi in spage some 
500 éifhes as dense,as Hubble’s value. No olaim qf 
aoouracy is made for the o&rrelation law d&duced by 
Hees, but he seems to be correct in indicating the need 
for ing such & law, which would lead to ah 
appreciable dignmution of Fiubble’s astimates for*the 
fainter gpirala. , á See aR 
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"Baxcanf MARRIAGE AND Coanang Cusroms.—HMr. 
M. M. Chatterji has published a number'of notes on 
customs in Journal of the Asiatic Society 
of Bengal, vol. 22, N.S., Pt. 6, which for the most 
* e part defil with rites and ceremonies connected with 
marriage. Prostitutes are devoted to their profession 
by a ceremonial or ‘ mock’ iage which is intended 
to preserve the religious purity of the system by an 
implied consent of human or inanimate husband. 
The prostitute bears the mark of vermilion powder 
on her hair and the iron bangle on her wrist 
which digtinguish the married woman. The marriage 
ay be with a degraded or. pretended Brahman, 
with an idol, gone or private, or with a long-lived 
shrub such as tube-rose, of which the preservation 
been maniod, bo destroyed, aa sometimes happens 
as ea 
in the case of the private Pb in wile 
has to abandon all signs of wifehood. In the initia- 
Mop uie WuABUc. an tbe appodranna of oa of 
uberty, the woman is segregated, not being allowed 
see the sun or a male, in & cell or narrow room 
formed by & barricade in the corner of & room of two 
linee of bamboo branches on mud pedestals. She is 
under the ision of a board of five women, of 
whom the chief must be a woman all of whose 
«children are alive or, failing that, whose first-born 
child is alive. e The girl's diet is carefully regulated, 
consisting mostly of uncooked tables and milk 
end its p tions, An im t part of the 
observance is a bath on the day in the un- 
excavated tank, which is not a tank but & platform 
of mud, which also appears in the ante-nuptial bath 
taken by both bride and bridegroom before iage, 
hen water is poured gver the bathers. Tr the 
custom, the girls companions pelt one 
another with mud while. the girl picks up clams 
which have been spread out on the and water 
poured over them. This may be ed as indicat- 
ing that originally this bath must have teken place 
in a stream or river. r 


Hovns or Woax.— Report No. 47 of the Industrial 
Fatigue Research Board (London: H.M. Stationery 
Office), by Dr. Vernon and others, oonsista of two 

studies ọn hours of work, namely, the five-hour 

and the two-shift system. It is found that the adop- 

tion of & within the 5-hour spell—with 

portunity for refreahmÉnt—is desirable both for 
physiological and hologioal reasons. The rest 
pause increases the efolanioy of the workers, for, in 
` various ions the immediate effect of a rest 

pause was tosncrease the outputs here is, however, a 

number of semi-continuous ocoupatidhs whem the rest 

pause is not practicable because the loes of time in- 
volved is greater than the nominal rest pause. It is 
quesgetod shat it might be possible for differen t groups 

thejr rest successively. The two-shift arem 
is the centre of much difference of opinion. ntra- 
dictory aagertions are often made ag t$ theeffects of 
this system, assertions which ft is diffüioult either, to 
prove or disprove. 'Tlus'reporiis interesting fgr ite 
negative character. Neither system seemed to show 

Signiffoant differences in any measurable standard, nor 

Was there any di oo in gi Where either 

system wag in tégular o ion, workers seamed to 

adapt fheir habita and to bessatisfled: & over 
ffom one jp the other was usually unpopular, amd in 
sonfe cases resulted in a High labour turn-over. The 
problems involved seamed to be rather of & social 
chagacter and to be depénglent on local oonditiéns. 
Not 308p, You. RIJ * Dm 
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Research Items. 


ANIMAL IN A Panerys Hovss.—The 
various kinds of animal life that oocur in a nipa 
dwelling-house in the P ines form the subjeoth 
of.an interesting paper by Dr. F. X. Wiliams in the 
Philippins Journal of Sovencs, vol. 55, Jantary 1928 
(pp. 53-118). During a residence of two and a half 
years, Dr. i has been able to record quite añ 
extensive fauna sharing his dwellings in those ‘islands. 
Beorpione spiders, end:oentipedce are prevalan aid ; 
among the creatures & species is recorded 
which was found in the nest o a Sparrow, clinging 
around the bird’s body with ita head i in 
the sparrow’s side: the bird, it nhy be added, died 
from the attack. Termites are dealt in some 
detail, and the MGihor records the pens Rta bes 
predaoeous fly Bengalia, which he no i 
insects and carrying them near by to suck out their 
body-fluids. An unknown beetle larva living as an 
eotoparasite of a termite is figured. Wasps, bees, 
and ants are favourite gro with the author, who 
records & number of interesting observations on their 
economy. Among vertebrates, lizards are i 
the most constant representatives of & tropi 
house fauna. The so-called ‘ ing lizard’ ( 
geen, and is 

to devour such large insecta as hawk moths 
an beetles, or even small birds and bata. 
Among birds that live in houses of their own accord, 
the only truly domiciliary kind is the common 
sparrow (Passer montanus), while bats of several’ 
species are more frequent inhabitanta. i 


Brrrws, races or Proruna-——She Protura or 
Myrientomata are very minute, fragile ae rd 
insects which remained unknown to science until the 
1907, when Silvestri erected a te order 


or this tion. In the Donne evo 
y, Mr. H. Womeraley three 


Magazine for 
ali Cupido acquirit rare adii qos 
from the so counties of England. The de- 
eoriptions are based upon single examples in each 
case, and although all three specimens were immature, 
the characters relied upon are stated to be constant 
throughout the different instars of any glenda 
age and are thereforp to be consid iflo. 
. Womersley aleo provides & key to the British 
members of the order, and enumerates fourteen species 
to date, of which eight bel to the genus 
corentomon Berl, three to A us Berl, one to 
Pareniomon Wom., and two to Hoseniomon Berl. 


OxvamsarioN m  EmemaAnOH.—L. R. Cleveland 
(Soiencs, vol. 68, pp. 168-170; 1078) who by confining 
termites in oxygen at a preasure o 
fay one hour -has their 
infor T 
may 
pii that it 1: an im 


silkworm in o under preesure, this protozoan 
menaoe to the industry may be aboli More 
than three hundred ies of mi idia, one or 


species 
more species "of the flagellate Hevamitus, and two 
genera of cilistes—1. irius and Ohilodon—are 
itio on fishes. It is known that Hewomitus can 
killed by oxygenation and without the slightest 
injury to its hosts, and ‘perhaps the other protozoan 
ee ee 
«^ and the moulds (Saprolegnia) may t 
with in the same way. By confining im oxygen under 

NC . ES 

. 
e 
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pressure insects concerned in the transmission of 
rotozos, ib may be quem to obtain protozoa-free 
Doct for e entel work, and the 
method might be» hel in destroying the insecta 
whioh infest grain The fact that different 
protozoa react citterently 4 to oxygen, and that the 
death poifita are fairly ade $ eene the 
removal of only some of the pro e leaving 
others, and hence abera ADE o on bea the presence 
B one protozoan inbibits the multiplication of another. 
eveland further that many of the 
oe of symbiosis ould be »ein ted, 
e.g. insects with intestinal yeasts, or with intra- 
cellular yeasts and bacterias io ascertain how, if at 
all, the micro-organiams aid their insect hosta or 
partners. ` 


e 
Sakvamry rw tun Myorrozos.—The striking 
differences in structure exhibited by the various 
stages in the life-history of the slime-fungi have 
attracted the attention of many investigators, and 
although sexuality ee ep wan more iy 
Jahn (1911) and recorded for ies, it has 
been left for Wilson and Cadman to work out a oom- 
lefed sequence of eventas and publish a detailed 
description ofthe whole ee C aie 
8, No. complete life-history 

Mie my ede out for Bahar yero al, 
particular attention 


liquid, It TENUES. The 
spores are uninucleate, an on germination give 
rise to small ammboid masses of protoplasm w. ich 
pon into the Pagallata form. On swarming, these 
cells withdraw their flagella, and then divide karyo- 
kinetically in & transverse plane. After a number of 
divisions pales swarm cells become etes, which 
fuse in seemingly acciden: Before the 
final toaon of the nuclei of two “gametes, other 
swarm cells, from three to eight in number, are 
drawn into the fusion oel, the process being regarded 
by some suthorities as ‘ingestion,’ by others as 
‘ coalescence.’ “Wilson and Cadman consider the 
fact that the fusion ocell is flominated b 
nuoleus, and the gntering swarm *oells 
nuolei, ne S oles gical difference between 
the two protoplaama cent to prevent their 
and become one. That this view may be 
the correct one is suggested by the fact that the 
oe Pas aera eer. Ole tape Deen un 


vacuoles and abgor 


A BaormeiaLr Diszass or Corrox.—The bacterial 
disease of cotton known as Aagular Leaf Spot has 
recently assumed serious p rtiong in the Sudan. 
Hitherto, suoceasful methods for its control have not 
boen devised because the conditions for favouring or 
checking the disease were unknown. It gould become 
prevalent under widely different climatic conditions, 
varying from desert to wet tropica, and further, ita 
oocurrenoe s e nud ae ES of bags temperature and 


soil acidi Massey, however 
(Annals o, Botany, 41, 497), has done & alose 
correlation between soil tem and the incidence 


of the disease. The experimental work was carried 
out on seedlings in boxes an ob e ara depth 
ee oe ee n ata orm 
of 2 in., namely, t*at which the seed is planted. 
Infection appears to be confined to a definite 
of soil tempersture. Whereas at 11?-20? O. it is 
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sgat: and not usually serious if oonditions are favour- 
for the growth of the seedling, at 21°-26° C. 
infection is severe, At still hi temperatards, 
however, the intefisity decreases, at 28° C. little or no 
infection being obtained, and at 30° C. the plant is 
generally immune. Preliminary experimenta were 
also carried out with artificial inocylation, healthy 


air was directed along the spray so that the soil and 
air temperatures were reduced from 34? to 22° C., 
marked infection was obtained. This furnished in- 
direct’ support to Faulwetter’s theory that splashing 
Serpe Wee TBa OSEE ot 35, 


Tarassio Fauna OF Nosta AwNRIOA.—In a mono- 
graph on the U Triassic marine invertebrate 
aunas of North ica (Prof. Paper, 141, U.B. 
Geol Burv.; 1927), J. Perrm gives another 
instalment of his long-oontinued researches on the 
marine Trias. 814 spesies are described and illustrated 
by 121 plates. A iuret Ri phical re- 
lationshrp of the faunas of the 'Triaseio zones is given, 
and it is shown that at some periods the American 
Sea was connected with the Arctic and Oriental, at 
other times with the Mediterranean Sea. Some of 
the faunas have a wide distribution; that of the 
lower Noric coral zone extends from the Mediterranean. 
region to California, and from thence to Alaska and 
the Himalayas. In all these ions it is characterised 
by the abundance of reef-b corals related to 
modern forms, which flourish only where the tem- 
perature is not lower than 74° F, and it is probable 
that this temperature extended to Alaska. The 
ammonites form a large part of 
and according to the author belong to two main 
stocks only, both descended from Carboniferous 

; one from the Geph: ide, the other 

e Gastrioceras bradh., of the Glyphioceratidæ, 
Th the U Trias there are numerous ammonoids 
showing dwarfed, degenerate, or reversionary char- 
acters, suggestive of racial old age. 4 


Maaxmri0 DEOLINATION TABLES FOR THE MINING 
IxpuSrRy.—For some years past, in response to 
appeals from mine-surveyors, particulars of the mag- 
netio declination during each week have been supplied 
to the Colliery Guardian for speedy publication. As 
the usefulness of the data became familiar go sur- 
veyors, the need for modifleations of fhe o 
sBaheme, and of additions to it, began to be felt. 
During the past year or more the subjeot-has been 
societies and publications, 
whe data 


i Roy al Observatory, Greenwich, which is sages 
ible efor what is now the only complete magne 
obeervatory in southern England, at bindir; an 
mologioal Office, ee is ar a for th 

magnetic o ory d at Eakdalem just north of 
observatories nov? provide 
date for each hour t E aR only averages over two 
homa a ubliahed), these being mean values over 


bes The d: 
minute of arc. 


surveyor gnywhege in und or southern Ee) 

to fo Vi rather accurate. petimaie, qn any not 
inim day, of the Gorrection, to be applied 

e 

LJ s "EE. 


.. 1000 








clination at that hour from the mean of the day or 
ech Et er, ts have been made by 
whi uplicates of the original nfhgnetographs can 
be purchased from the observatories at & small oost, 


so that for any special purpose still more accurate 
knowl of the changes of declination may be 
gained is permitted by the hourly ula- 
ions. 


Murume Hor Carmona Tuss.—The X-ray tubes 
made by Messrs, Muller of Hamburg can now be 
obtained in Great Britain from Meaars. Watson and 
Bons (Electro-Medical), Ltd., of Sunio House, 48 
Parker Street, Ki &y, and are described in a amall 
booklet published by that firm. In these tubes the 
electrons which constitute the cathode stream are 
generated by à filament heated by a separate current, 
as in the more familiar Coolidge tube. The Muller 
tubes have, however, several distinctive features. 
The residual is helium, whioh, it 1s claimed, reduces 
the chance of molecular collision and also allows of a 
pure electronic discharge at a higher preesure than is 
poils with air. In practice, it is found that the 

lium-filled tube seldom breaks down from Or&- 
tion. Several of the tubes are constructed on the 
line-foous prinorple. The filament of the cathode is 
80 placed that the electrons emitted are projected on 
to the anode in the form of a line instead of & spot. 
The anode is made with the surface of the target 
more nearly at ri angles to the incident beam than 
is usual, so that the line-focus, viewed the dreo- 
tion of the principal ray of the X-ray beam, appears 
ded M e yep us emitted in uniform in- 

over an e of nearly 180°, this arrangement 
does not reduce the intensity of the radiation to any 
extent, whilst the heat of the discharge is distributed 
os Such a line-focus tube can there- 
ore a vier current than the .co nding 
tube of the ordinary type, without riak of Gperloadine: 
Tt is necessary to Liang paradero ii the DN i 
and aligning of tubes of this type, as a lose of 
is noticeable if the tube is rotated to an 
loss which may be accompanied by somew 
astigmatic effecta. 

Oayeran Sravorvnss or Benzenas HErABROMIDE 
AND HHXAOHLORIDB.—Hendrioks and Bilicke ( 1828) 
showed that benzene hexabromide and hexachloride 
both have four molecules in the cubic unit of structure. 
The orfstal, structure of these compounds is further 
discussed in the Journa of the American 7 
Sooiety for March by R. G. Dickinson and C. Bilicke, 
who have obtained new X-ray data. The centres of 
the four moleculeg in the unit are at pointe equivalent 
to either-( t.t) or (0,0,0), andvilse six bromine atoms 
nearest to these pointe form a regul&r ootalSedron or a 
ringgn which the atoms are not coplanar, respectively. 
Stereochemical considerations send the Igtter 


degree, a 
t curious 


è configaragion, since if the cyclohexane ring has ita 


at (0,0,0), the halog@n atoms fall very nperly in 
te et direotions from, the carboh atoms und gt 
distances, of 1.94 A. from them. oe uim Eta. of 
the hexaohloride molecule if shown by the experi- 


mental date to resembte clofely that of the, hexa- 
bromide. es 


e Å QUANTITATIVE Srupy or THs PKOTOOHHMICAL 
Aogvstion er BrmRoLs.—Heobnt «discoveries have 
showy that ricketa oan be by sterols which have 
epreviously been exposed.to ultraviolet radiatiom. In 
the Joufmal of the American Ohemioal Soci) for 
Qu Maroh, R. J. Foebinder, F. Daniela, &nd H. Bteenbook 
describe gn attempt determine the ameunt of 
erfirgy, necessary to secure q definitly deposition of 
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calcium in the bones of a rachitio rat. “Specially 


punted cholesterol was used and, after in 
i t parts of the trum, was physio- 
logically. It was found that only wave-lengths shorter 


than 313 millimicrons were effective in the process of 
activation, and with the Hg line at 265 my. & minimum 

input of 284 erga was required «b give & 
positive test. The energy 
with the wave-length up to 2780 ergs at 302 ma. 
eir tho Einstein law and the complete utilisa- 
tion of the light absorbed for the produstion of 
vitamin D, the resulta indicate that 3:2 x 104 mole- 
cules or 2x 10-* gm. of vitamin D is sufficient to 
initiate a cure of ricket&. This result may be oom- 
pared with that of Rosenheim end Webster, who 
ound that 1x10 gm. of irradiated ergosterol 
was sufficient to give a positive test. “In view of 
the minuteness of these quantities, it seams impos- 
sible to relate the gross chemical or physical n 
perties of the irradiated material with ita antirachitio 
action, 

Tax Roratrrna Loop WrinkLEsS BBAOON.— The 
sixth ial report of the Radio Research Board, 
i R. L. 8mith-Rose and,8. R. ar end (London : 

M. Stationery Office, 1028. 25. 8d. net), d 
experimenta carried out on a rotating loop beacon trans- 
mitter et Fort Monokton, near Gosport. The object 
of the investigation was to study the performance of 
the beacon when transmitting over land and sea, and 
in i to ascertain the trustworthiness for 
navigation purposes of radio bearings taken under 
many different conditions. The experiments were 
made on board ship at many different distances from 
the beacon. The inaccuracies were found to be of 
the same order as those obtained ih radio direction 
finding under the most favourable conditions. Up 
to distances of 50 n both ered and night the 
readings were sufficiently accurate for pibe iom pur- 

Even at 50 miles the inaocuraoy of the great 

Palk of the observed bearings was leas than two 
degrees. When, however, the waves passet over land, 
preciable errors occurred, and so it seams desirable 
a T eee Dd of the 
transmission should be entirely over the sea. The 
great advantage of the beacon system is that for 
reception only an ordinary radio reoeivi 
quired. It is probable, therefore, that beacon 
will prove*of great value in marine navigation. 
rim reoni ade idu clued on irani 
of an aerial, in ord&r to compare the results 
ebbained. 3 The experimente prove that when an aerial 
is available it is always be to use it. Attempts 
were also made to improve the sharpnees of the 
signal ‘minima’ by surrounding the whole of the 
rotating portion of the beacon by an open wire screen. 
A slight improvement in the of the minima 
was obtained, but it wis largely masked by errors dua 


probably to local conditions at Fort Mo n. The 
' Boreen had certainly no detrimental effect on 
radiation. It seems, therefore, that it would 


ible to t & rotating beacon from lightni 
by enclosing it within a symmetrical screen of verti 
wires. ^ - . 


lifloation of 


Cosi CARBONIBATION TEsTS.—Ín amp 
the h on the test of the ‘ Crozier’ retort 
for low 


T niei: carbonisation in our issue of 
June 9, p. 921, it may be said that the intermittent 
o tion during the trial was enforced by the laok 
of electric power supply at Wembley. Although the 
retort is unsuitable fox dealing with caking material, 
itus designed to deal with and lignitee, and 18 
claimed to be suitable for some British ooals which 
are not now being carbopised. 
. A 


tA 


seb is re-, 
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; ` Anthropological Research in Australia, " 


was announced in NaTUxA of Nov. 6, 1926, that 

the Rookefell&r Foundation had made a t of 
funds to the Australian National Research Council for 
anthropological research in Australia and the Paoiflo. 
With the* help of these funds several important 
researches have now been carried out. 
' A systematic attempt is being made to collect as 
youch information as le about the surviving 


ines of Australia before it is too late. Mr. Wm. 
Lloyd Warner (University of California) has epen 
several months amongst the hitherto unknown natives 
of the north-eastern corner bf Arnheim Land, where 
he has discovered ah interesting form of social organisa- 
tion and a highly elaborate system of totemism. He 
hes now returned to the same region for & second 
season's work. Mies Ursula McConnel (University of 
Queensland) haa spent some months making in i 
tions amo the Wikmankan tribe of the er 
River, Gulf of Carpentaria, and she will be continuing 
her work amongst the same pare this P been Dr. 
A. P. Elkin (Universities of and London) is 
studying the natives of the ley District of 
Western Australia. He has already obtained interest- 
ing and important resulta. His work will be oon- 
tinued for about eighteen monthsin all. Mr. C. W. M. 
Hart Cavey iu Sydney) will be at work during 
1928 amongst -natives of Melville and Bathurst 
„Islands, North Australia. Mr. Donald F. Thomson 
(Universities of Melbourne and Sydney) is to spend 
twelve months amongst the natives of eastern side 
of the Cape York Peninsula, 

Outside Australia the chief problem that has been 
taken up has been the investigation of the Polynesian 
colonies in Melanesia. Mr. H. W. Hogbin (University 
of Sydney) has paid a short visit to Rennell Island 
Sad ee OR ee iav cA en 
people of Ontong Java or Luanuia, an outlying. atoll 


of the Solomon [sland group. The inhabitanta are 
Polynesian in language, but have a very distinctive 
culture of their own, the affinities of which it is not 
M sr eds pinea re Binoe the group was taken 
up by Meeers. Lever Bros., the population “has de- 
creased with extraordinary rapidity. Of an estimated 
Born of five-thousand in 1907, there only survive 
ve hundred and sixty-eight, so that the present stud 
cen coe just in time. Dr. Raymond Prk 
(Universities of New Zealand and London) left early 
in May for & year’s fleld work in the outlying island 
of Tikopia— &nother of the Polynesiangspeaking 
gat ad of Melanesia. 

e study of the native peoples of New Guinea 18 
already sep. Paus out by the Government anthro- 
poopie of Territory of Papug and the Mandated 

erritory of New Guinea, but it isintended to supple- 
ment their work with that of special investigators. 
Mr. R. F. Fortune (Universities of New Zealand and 
Cambridge) is at present investigating the natives of 
the D'Entrecasteaux Archipelago. 

In all the above-mentioned researches the aim is to 
study as completely as possible the language and 
customs of the people ic mie The Australian 
National Research Council also provided for 
certain researches of more limited scope. The Uni- 
versity of Adelaide has established a board for anthro- 
pological research and has carried out investigations 
T ehyaioal anthropology of the aborigines of South 
Australia and a study of the aboriginal music of the 
Arunta tribe. The Department of Physiol of the 
University of Sydney initiated a series of jnvesti- 
gations, still in , whioh have for their p 
the comparison of the physiology of the A i 
aborignes with that of white people in Australia and 
in Europe. These investigations promise to give 
interesting resulta. 


2 Optical Instruments for Research Laboratories and Works. 


is not given to all men to be able to invent æ 
proverb, but whereas it has been truly said that 
‘ necessity is the mother of invention, it has been 
the good fortune of Mesars. Adam Hilger, Ltd., to 
make invention the DA of necessity. There s 
be few persons responsible for the equipment of a 
physical or,speofroecopio laboratory who will not 
realise the necessity of*some of the beautiful in- 
struments which have originated in the Hilger 
workshops. 
' The last fifteen to twenty years has seen an im- 
mense expansion in the of products of this fifm, 
i the abnormal period of the War, and 
this growth of actavity is reflected in the catalogue 
recently published.! In the easly days, however, w. 
the main products were confinede to Fiche d 
a ci eal isdom 
to build on a sound foundation of high ity work, 
and this reputation of thoroughness amd consistency 
is still deservedly held at the presen? time. 
i ts have been concerned in many of 
most important of modern researches, and the firm is 
entitled to an honourable place in the oompany of 
science, for it is true that design &nd evo|ution 
' of an instrument is a matter which often calls for the 
solution of problems quite as difficult as those in 
which the use of the finished instrument is employed. 
The flattery of imitation annot make the instru- 
ment maker vain; itecalls no& only for fresh invenjion 
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but also for & continual improvement of his wares if 
he is to keep his leed. the various instrumenta 
wholly or l y originated by Meears. Hilger, amongst 
which may mentioned the group of wave-l 

spectrometers, the different spectrographa, the ‘Twy- 
man’ interferometers, and in&trumenta for ocio. 
photometry, ultra-violet refractometry, and the like, 
it is of the test interest to study T 
of some o: ihe loading Vypeec The wave-length 
spectrometer has not only been greatly improved in 
convenience and optical performance, particularly in 


regard to stray li UP cs en rona bane aa 
the ign have jed out in mo: tors 
and us spébialised forms of spectroscope, and | 


the instruments have been adapted for speetrum 
photography and poet spectrophotometry. 
f the o [o 


spectro; the all- 
Sor = * spectrographs Will a sb tae 


atten{jon. 


an optical in which the number of 
oomponeab has been reduced by tke employ- 
ment of aspherical sufaces, and it is claimed that & 


considerable tmprovefnent ih the richness of 
detail has resulted, together with & ible increase 
in the range from 2000 A. in the ulfra-vfolet to abou? 


cally unattainable by made of glags, so that 
the * RS : 
nu urs be ofa very A E it should be ef 
great time in trying &&mosplyMtrio conditioha e 
The spectrograph of standardised dpeign with inter- 
. * E e e? 


* 
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nee optical is another new venture 
which should interest those who have no space for a 
mwiltipligity of Instruments for different purposes, and 
the lity of varying the optiéal and dispersion 
systems ought to be of the greatest interest to teachers. 
Those interested in many recent advances in 
vaouurng py, X-ray work, physical photo- 
3 the like, will find new material of in 
ing generally, one great means of securing in- 
rase about natural objecta has been the pro- 
duction of visible pictures due to ordinary light; in 
this matter the limit of our resources has already 
been reached in:regard to such possibilities as of 
resolution in microscopy, but when the range of 
sadistiorff which we can employ for Men Mo 
directly or indirectly is extended far be the 
visible limit, our resources are indefinitely iier y 


and though the difficulties are great they will not be 
found to be insuperable. Such advances, then, are 

The extension of so-called ‘ industriel research ’ has 
called for new ‘instrumental developments. Tho 
obtain form of a specislised industrial in- 
strument complete in itself ; the possibility of main- 

be valuable in a laboratory where tion 

measurements are becoming of increasing im 08 

of the instrument is modified jn the 

latest by*the introduction of a polarising prism 
beams. 

There is still room for a satisfactory 
photometer which will produce a matohing 

Amongst other newoomers to the catalo we 
note the ' Mutochrome ' and the ‘ Coverimeter,’ names 
find intriguing eno In the description of the 
Houston Ppparatan or investigating colour vision, 
soribe the oolour vision of a subject which states 
results in ‘an absolute manner.’ are not man 
but this is one of them. 

It might almost be considered that such an instru- 
in design, but in t years the present writer has 
been painting out in lectures and in & book certain 
although they had evidently been overlooked in many 

ing to find that these 

principles have received full attention in a new photo- 
ing micrometer of a very attractive design. 

will be fouffd in almost every shop in Messrs. 

apes factory is a sufficient comment on value 


of fundamental importanoe. 
‘N : type of speotrophotameter can now be 
in T. 

Buoh &n equipment in permanent adjustment 
in optical methods of oontrol in manufacture. The 
into both of the separated 

tro- 
Hold of 

uniform colour without undue loss of light. i 
which those unfamiliar with the instruments should 
we are told that a diagram can be produced to de- 
matters in which Messrs, Hilger need be disillusioned, 
ment as & measuring microscope had reached finality 
simple principles which should receive attention, 

such instruments. It is gratifying 

The faet that one or more interferometers 
Wility of these instruments. In the production 


of socurate cd deg quis for such instrumenta as theese 
entexeronfeters the varjous other forms of inter- 


ferometer ef the Fabry-Perot and Michelson ¢ypes, 
opens workmarfhip must tancoch the high-water marke 
of skiiL e *. 


e 
Work of the whiop have been hinted at above 
means ogreful individual work. ially in bringing 
new ign for the use of workers in some 
a of research, the maker is faced wjth problems 
which rouge fune and patiencesfor their solution ; 
perhépe" the first models may not meet all practical 
i ta; develo ent work is essential, and yet 
if g way <t‘is a liability ' ; it ® like the injection 
of oold feed water into boiler. Jhe exppnse of 
development work m be borne by the petter 
established ‘branches of a ege. 
e 
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Wie a eee Noe rebos 
t might make progress. Not for all are 
che aru d recien. n M pie 
refinements of , Materials, , finish. 
How fnany of us have not learnt much of our optios 
with apparatus of the si deecription !. On page 
D.10 we find a student's wave-length eter of 
a simple type. Is it not le that with care in 
design and with suitable choice of materials, a much 
wider of could be made for students’ 
use, which Paige not satiafy the requirementa of 
research but would prove & godsend to teaching 
laboratories ? 

As the makers themselves state, this catalogue 
contains such instrumente as are ef most interest to 
chemists and physicists. The information js clear, 
precise, and sufficient ; optical ditigrams are 
given in many instances, and short bibli ies are 
often included in the descriptions. Special publica- 
tions deal with partioular groupe ct instrumenta of 
more restricted interest. eers. Hilger are to be 
oongratulated on this catalogue. L. C. M. 
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The Etiolation of Shoots for Cuttings. 


Å RECENT paper by Dr. Edith Smith upon the 
ive ion of Clematis (Trans. . 


Soe. : A, 5b, Part 8, 6435-064; 1928) 
directa attention to the ion of the etiolation of. 
shoots used for cuttings. . Smith finds it 


to modify an earlier statement to the effect that 

olematis cuttings do not root at the node under ordi- 

n conditions, as in fact many commercial houses 
em: 


ploy nodal cuttings with this pant. Normally, 
however, i made an inch below a node root 
more readily. It was found, though, that after 


previous etiolation the stem rooted readily at ‘the 
node. In an earlier from the Edinburgh 
Botanio Garden, Reed has described the ready rooting 
of cuttings of camphor after ious e etiolation 
(Trans. and Proc. Bot. Soo. n., 88, 184-188; 
4922-23). Knight and Witt have also rooted shoots 
of apple and plum more suocessfully after previous 
etiolation. and pointed out that in the etiolated ghoota 
the roots did not emerge through the callus as in the 
normal case, but arose up the cutting and 

of Pomology, 


higher 
emi fhe ooMex (Journal 
6, 47-60 ; 1927). >. a 
Priestley has described theready rootiny of etiolated 
shoota of bean and pea and correlated this with 
the development of an endodermis in these shoots 
ga etiolation (Master's Lectures, Jowr. Roy. Hort, 
., 61, January 1926). In etiolated le shoots, 

. however, he found no endodermis, and Knight, Reed, 
and Smith also do not find an endodermis develo 

in their etiolation iments. Smith Tat 
effolation acta in, two "ways, first by exciting meri. 


stefndtio activity, and secondly by ‘softening’ the 
hard tissues of fibres and the pith. ‘ 
* Probably mgdern experimental work upon propaga- 
tion will dnd his a probable line ef fo Baa: 


It is by no means a new one. Goude recently de- 
scribed in the Gardeners’ Ohromiole (Jan. P4, 1928) 
the method used at the Danish Experiment Station 
at Blangsted> for fhe successful rooting of scion 
varieties of les. The one-year maiden trees are 
laid down the lateral ahoots earthed up; as 
these shoots then develop under etiolated itiona 


a ring of wire is bound 
icio batons thee ers 
ey ee 
described admirably by 
Arbres ” in 1763. 


renfovéd as 
Duhamel in 


i was 
“ Physique deg 
e. * . 
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University and Educational Intelligence. 

CAxBRIDGH.—Mr. 0. Tate director of the 
. R. J. Tillyard, 


Natural History Museum, and! 
chief aen Ef to the Commonwealth of Australia, 
have been elected to honorary fellowships at Queens’ 


College. *, ' 
Prof. J? B. Buxton has been re-elected into. the 
feasorship of animal pathol Mr. T. G. Room, 


, Bt. John’s Oollege, and Mr. S. W. P. Steer, Christ’s 
College, have been appointed university lecturers in 
thematics. : 

Mr. W. Dawson, Gonville Caius College, has been 

inted to represent the University at the centenary 
of the College of Forestry, Stockholm, next October. 

, Mr. C. Forster per has been eleoted fellow of 
Trinity “Hall; Dr. D. R. Hartree, Christ's College, 
has been Sep University demonstrator in 

pose Dr. P. C. Phillips, Corpus Christi College, 

been appointed University demonstrator in 
min 


ineral - 

The Medal in astronomy has been awarded 
to J. C. P. Miller, Trinity cole, eun the Mayhew 
Prize in ied mathematics to J. Dean, Trinity 
College. Rex Moir Prize in engineering, the 
John Bernard Seely Prize in aeronsutics, and the 


Ricardo Prize in thermodynamics have all been 
awarded to H. L. Haslegrave, Trinity Hall. 


Oxronp.—In default of other candidates, Viscount 
Grey of Fallodon, Hon. D.C.L., has been elected 
Chanoellor of the University as from June 10. 

The report recently issued of the Delegates of the 
University Museum directa attention to the oom- 

letion, during the past year, of the Sir William 

for teaching and rese in biochemistry. Spare 
or i in bioo istry. te 

reports are included of seventeen scientific Tea 
in which are given liste of accessions to various 
museum collections, and of researches and publications 
by members of the staff and other workers in each 
The accessions are ially numerous 

in the collections of the Hope professor of zoology 
and of the keeper of the Pitt-Rivers Museum. ^ 

n Huge urs eie gai started for the esteblish- 
ment of a olub for workers in the d ta of the 
Museum and allied institutions. It is felt that much 
advantage would result from the provision of more 
opportunities for intercourse amgng such workers. 

e acoommodatien aimed at is naturally of & kind 
which it is not within tha province of existing college 
common-rooms to supply. 





Ow Thursday, June 14, the Duke of Connaught 
pete Sees were 
ton, o e oore 
a oe 

e a es o 

iene X S Moore; of Bouthamptom, and have, been 
Les y the staff of the Co , and partioularl 
Prof. 8. Mangham, professor of botany, and Mr. E. E.e 
Mann, leoturer in civil and mechanical engineering. 
The dimensions of the building are f20 ft. x 80 ft., 
and it east and west, the north side being glazed 
ed far as possible to afford facilities for microscope 
work. There are two floors. The ground floor 
por Me eae including a theatre, two 
eoture rooms, library, two laboratories for physiology, 
and a photographic dark room. The floor 
haa seven rooms, including a large elementary labora- 
tory, pathological laboratory; laboratory for advanced 
work in systematio end struetural botany and $ 
biochemistry, an exhibit room, and the usual 

tion rooms. Plant houses, partly glazed wi ite 
glass, have been built aleng the sguth front and 
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western end, and the surrounding gomon will be 
developed as a botanical garden. drawing up 
the plans of the building, full provision has 
made for increased accommodation for "research 
work. The Principal of the Coll stated in his 
recat thet the Seehof dis new bullding and ie 
epee was only about £5000. In his address, 
the of Connaught congratulated the Coll 
authorities on their careful t of the 
Co. funds, and expressed the hope that farthot 
actions would be forthcoming to enable the 
College to develop and to olaim full university status. 


ABOUT four years ago, Christ's Hospital, Horsham, 
started training a few of ite older boys inepractical 
farming, with the view of their migrating to the 
Colonies. The scheme is financed by the income of 
& of about £5000 Wa coque by an old scholar 
of '8 Hospital for t purpoee. It is now 

roposed to develop the science teaching at Christ's 
ospital by taking in biology, myoology, entomology, 
and kindred subjects, to help boys to ify them- 
selves for scientific posts under the Colonial Office. 
The present accommodation for science teaching at 
Christ’s Hospital is not adequate to modern require- 





ment, and in making the n extensions the 
opportunity is being taken to provide for biological 
work. The cost of extensions will exceed £80,000, 


and since it was felt that the scheme for biologi 

training is of significance far beyond the school 
itself, an appeal was launched on day last 
ne by the then Lord Mayor, Sir Rowland Blades. 


Co: tion of the City of London responded 
itt of £10650, and other city companies brought 
the sum up to £6000. The Prinoe of Wales, who is 
rig ent of Christ's Hospital, has now given £500. 
, with subscriptions from governors and ex- 
scholars, brings the to about £14,200. Extensive 
additions for science i and for practical 
domestic work, i about £20,000, are also 
rota ea at the girls’ school of Christ'a Hospital 
at Hertford. The funds at present available will 
only t of the commencement of work at the 
girls’ school. We hope that the initiation of the 
important scheme for biological training at the boys’ 
school will not be long deferred for lack of funds. , 


Tas Educational Colonies and Self- i 
Schools Associations of Great Britain and iin a 
y their 


ing for support in an attempt to 
Mn c cia Tho Aasocigtions aim at 


such a reform of existing dilucational systems as will 
ensure for each child & thorough training, manual, 
physical, and scholastic, and mamtenance when 


necessary, to be paid for during or at the completion 

of the training by ẹ slo iod of emple t that 

would be pone both economically and educa- 

tionally. plan for the pioneer colony ig one 

whjch has formed the subj of prolonged: inqui 

by the “Po Problem Study" d ent of the 
niversity of Calcutta and of numerous and? 


roohia vye epn J. W. Petawel, ÈE. (retd), 
f. J. W. tt, of University lee iff, and 
others. It combines tl principles of Swis labour 
colony of Witzwil with those of the garden ai 
movement and the*oco-operative movement, and is 
based. y on the beneficial effects on childten of 
open-air life in surroundinds with plenty of 
manual labour under skilful direotidz, ate manifestly 
prod ive and therefope interesting tasks.e Ib is 
at length in '' The Plan of the, Educational 
Colonies Associations ° (pif 288, price 1e. a The 
seoretÁry of the ation in Great Britajn 
is MreJ. B. Pennington, East Indis Aseocialion, 
8 Victoria Stzget, London, B: W.1. ` » 
a: S AS * e$ 
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Calendar of Customs and Festivals. 


June 24.°.° i . i 
Sr. Joms -raa Barmer. Mipsumuas Day.—A 
iar method of marriage divination recorded for 
Fe tang tn liy aot was that an un- 


* e married woman" fasting Monk set out a table on the 


eve of Bt. John with bread, cheese, and ale, and then 
tit down as if to eat, leaving the street door o 
_Her future husband would then enter, bow to ` 
fill a glass of ale, and retire, leaving it on the table. 

The sowmg of hemp seed to secure the appearance 
of the lover, which was employed on the eve of Bt. 
Agnes, was also used at midsummer. Both 


. point to the belief m.the activities of spirits at this 


e The, frequently 


time, while the former recalls’ some of the north 
country wake oeremanies. Similarly, ib was le 
to foretell death by ing in the churchyard to 
see at midnight the spirita of those who were to die 
within the next twelve months. In Wales, if a St. 
John’s wort were named for each person in the house 
and h up, the first to wither would indicate who 
would be the first to die. ; 


: .if gathered on midsummer e 
minced; for exemple, fernsced, ‘hich confemred 


set in clay on & slate or 
‘midsummer man.’ As the stalk was found next 
morning to seb to right or left, it showed whether the 
lover would be true or false, a custom ive of 
Be randy panty dubios tere onlay origi 

: : ivinatory have certainly origin- 
St dn patoas intended to secure’ the fertility of 
those taking part. For example, in Greece there was 
formerly practised a method of divining the name of 
the future husband with the assistance of apples 
dropped in a veasel of water fetched by a boy from 
a spring on St. John’s eve. . 

‘A closely related custom of Macedonia ig called 
à xAflovas or «Agora, names of which the meaning 
is c with ‘omen,’ but by the peasante, by 
an association of sound and from & certam feature in 
the observance, is connected with ‘lock.’ It, even 
more than the bonfire, is the most important observ- 
anoe ofthe feast of St. John. On the eve, plants are 
marked by the women for ering next morni 
and a brass geeeel is p with flowers into whi 


‘each casts a trinket. 15 locked with a ook 
‘after 16 has been filled with water by a bo due 
obgervances at each of three fountains. e vessels 


are cattigd in procession through the village on the 
following d@y, each being garba young men with 
wooden swords. When the vemel is openfd on the 
folloemg evening, extempore verses osticate the 
fortune of the owners as each trinket is taken gut. 
ribald character of these verses and 
the water geremonial unmistakably point to a i 

Tibe, while a resent writer intei out the sigs 
nificant wesemblanoe of the | toe those of 
“Rumanian marriage customs’ (Beza, “ Paganism in 
Roumanian Folk-lore,” p. 54 et). - 


* Mibsusacte Fuis.—The most significant and im- 
portant o oe at midsummer is tHe survival of 
the fire fdkti The practice of lighting fires on 
mi er eve is of wide di 


ution ang t 
Y s x LUE. *Às on May*Day ad other pod pu 
wh I le 


similar oeremoni are lighted, the 
moth jump through them themselves and their 
catgle through them. H*mg Manassch, it is reBorded 
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in the Old, Testament, caused his childrdh to pase 
through flres in the Valley of Hinnom, and id 
(^^ Fasti," iv. 655) refersto thecusjom of leaping thro 
the fire. Medieval writers speak qf the rites of Bt. 
Jobn’» eve among the Teutonic and Scandinavian 





peoples, and to them a pagan origin, and & 
connexion with the sun. ES. nA 
The lighting of midsummer fires, and the practices 


associated with them more or leas common-to all, are 
recorded of the peoples of eastern Europ 
pe of Germany, and Spain, Italy, and Sicily. In 
‘rance, where in icular pagan customs have 
hngered side by side with the observances of the 
Christian Church, they, are recorded: from many 
localities, and in Brittany these flrpe are lit regularly 
as an accompaniment of the pardons which take place, 
around sbout midsummer. Often the parish priest 
in proceasion with the crucifix and lights the 
with his own hands; otherwise it ia"üsual for 
them to be lighted after the recital of prayers by an 
old man. In U Brittany the fires. were built 
around a pole which was surmounted by a nosegay 
or garlan led by & man named Jean or & 
woman named Jeanne. Flowers from these garlands 
ms charms against disease, ayes brands xd the 
were a protection I tnn, g and oon- 
flagrations. Borne Tin et in Great Britain the 
records show that the bonfire was similarly built 
round & pole surmounted by a garland. 
In both Great Britain and Ireland the midsummer 


| flres continued down to recent times. The referencea 


of mediéval writers show that the fire ritual con- 
sisted of three elemente—the rollmg down a hill of a 
wheel swathed in straw, to which a light was set; a 
proceasion with burning brands around the flelds; 
and the bonfire itself. in the valg of Glamorgan, 
within lrving memory, if the wheel burned well until 
it reached the bottom 1t was held to foretell a plenteous 
harvest. In one record quoted by Fraser (“ The 
Golden Bough,” x. 103), the wheel was mounted 
on @ pole projecting some three feet on each aide, 
by which it was guided by yo men.* The am 
was to roll the wheel, while it till blazed, into the 
waters of the Moselle, so ag to secure an abundant 
vintage. 
Further examples of the fire festivals in which these 
elements of the ritual have been collected by 
Frazer m '' The Golden " vol x. From theee 
pn one IONS Dara E ly from the form of 
e ief in the magi cacy and i ry 
wers of the midsummef fires which resents 
oroooo, it would seem that the ceremonial 18 directed 


towards the prosperity of the orops and 
by tecti 
aad a ree 


them against the evil mfluences 
This seems more probable than. 

that it is a survival of sun worship, as was 
to the older writers by the presence of the wheel, or 
et ne ee ess 
indicated by the«nterpretation of Beltane as ‘Baal dr 
Bel's fire. 
june 29. * 

Sr. Pzrza'fDav.—Bimilar observances to those of 
Bt. John's eve took place on the eve of gt. Peter. 
In Scotland fires were lighted on the hill-tops,' and 
processions with torches took place. According to an 


ancient record, the boatmen of Gisbo: h, in York- 
altire, used to keep festival on this day, decking their 
boats, painting their masta, and '' inkli their 


ws with good liquor.’ In Wales girls tied a small 
on each wrist, and when in bed repeated the six- 
*eeath and seventeenth cha of Ruth nine times. 
The farture husband would appear to them in a 
dream, and then the keys fell from thdir wrists. 
: k ; 


, Of every , 
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- Societies and Academies. 
e LONDON. 

Royal Society, June 14.—A. Y. Hill : (1) Myothermic 
apparftys. Improvements have made it possible to 
measure With tive accuracy, in the sartorius of the 
frog or any similar muscle, not only the heat suddenly 


produced by a single stimulus, but also that liberated 
over in at rest or in recovery, or as the 
result of prolonged discontinuous stimulation. A 


Zernicke moving-coil orones (Kipp) has been 
employed. The total heat has been measured from 
the area of the deflaxion—tiine curve. The tempere- 
ture of the mustle chamber has been maintained 
constant within 0-001? C. An ‘ all-metal’ thermopile 
. has been devised which responds quickly an is 

very completely insulated. A Ringer's solution con- 
taining phosphate (7 to 15 mgm. cent) has led 
to improved performance in the isolated muscles em- 
ployed. 

(2) The rôle of oxidation in maintaining the 
dynamic equilibrium of the muscle cell. The resting 
heat - rate in oxygen of frogs’ sartorius muscles 
agrees with existing determinations of the rate of 
oxygen consumption. The minimum resting heet- 
rate in the absence of o is sufficiently accounted 
for by laotio acid formation. Stimulation produces 
an. Immediate increase in the anaerobic resting hest- 
rate. The total heat in eight hours may be as great 
as b calories per gram of muscle: the maximum rate 
may be as high as 1-4 calories gram per hour. 

anaerobic survival without stimulation leads 


ly to the same high heat-rate. The effect of 
anaerobic stimulation in increasing the ing heat- 
rate can be reversed, ially or oom , by 


recovery in oxygen. e possibility of oxidation 
leads to the inhibition of reactions cE ihe occur- 
ring. It is considered that the degenerative changes 
set up by anaerobic stimulation, or survival, 

at a rate determined at any moment by the d of 


[o . Want. Oxidation at rest is concerned with 
a une the m ity of boundaries, or membranes, 
ch are essential if the organised system is not to 


become a chaos of biochemical . 

(8) The absolute value of the isometric Heat oo- 
efficient T7/H in a musclg twitch and the effect of 
stimulation and fatigue. Direct, observations of T 
and H give a mean value of the isometric heat oo- 
efficient THH =6-16, im close ent with the 
value calculated from the lactio acid data of Meyerhof. 
Previous anaerobic activity, liberating a large fraction 
of the whole energy available, has little or no affect on 
the isometric heat coefficient. The effect, if any, is 
in the direction of a alight reduction; in extreme 
fatigue, however, the reduction is large. The resulta, 
therefore, of chemical studigg of muscle (which have 
necessarily employed a large number of twitches) fre 
applicable directly to a case of a single twitch. 

4) The absence of delayed anaerobic heat in a serieg 
of muscle twitches. In a series of mugole twitches, in 
the absence of oxygen, there is httlewr no heat pro- 
duction except during the contractions themselves : 
the ‘ tot&l ' heat is to the ‘ initial’ heat. Henoe 
the lactic acid formation—which must be accompanied 


ius liberation —occurs entirely durifig contraction. 
e con oonolumion of Embden, Lebnartk, and 
Hentschel, the experimental base of whose work 


been criticised by Meyerhof and Schulz, reste on 


nm ect reasoning. 
(5 The recovery keat-progluction in oxygen e 
series of muscle twitches. The ratio (total in 
oxygen )/(tota) heat in nitrogen) for the case of ieg 
of twitches, reckoning hegt per unit ef mechanical 
No. 8060, Vor. 1211 ° . 


response developed, has a mean value of 2-07. This 
allows us to calculate the 'oxidative quotient for 
lactic acid,’ and the result, 4-81, well with the 
mean value, 47, of Meyerhoft d Schulz, deduced 
from experiments involving lactic acid and oxygen 
measurements. The ‘isometric heat ooefficient' 
TIH is the same in oxygen 


and ip nitrogen, con . 
i the conclusion of Weissdccer and others* 


that 
nature. 

A. V. Hill and W. Hartree: 
delayed heat - production after a tetanus. 
Ha tee long-continued anaerobic dels heat- 

uction after a tetanus is due to a misinterprete- 

tion of the permanent increment in resting” hedt-rate 
produced by anaerobic stimulation. Its earlier 
18 & genuine occurrence, but it is complete within a 
minute or two. It is very variable in amount, 
ranging from 5 to 46 per cent of the initial heat. It 
is probably due to the over-stifnulation of some of the 
fibrea of the muscle producing & delayed formation of 
lactic acid. There is no of an endothermic 
proceas ing at any stage in, or after, contraction. 
A tatemnent by Pupaacwa and Hartree that in purified 
nitrogen a muscle becomes gradually inexcitable, as 
& nerve is known to do, was not 

(2) Factors determining the maximum work and 
` the mechanical efficiency of muscle. 
of a frog’s sartorius muscle has been measured. 
maximum value, as the mean of 56 gbservations on 
21 different animals, is 26 per cent, with an a 
deviation from the mean of only 2 per cent. This 
refers to the initial (anaerobic) process only: for the 
complete cycle (includi oxidative rait the 
maximum efficiency is 124 per cent. man 
the effici of muscular movement may be twice as 
great. In the frog the very low value 1a due to the 
extremely expensive nature of the prooees required 
per second to maintain a contraction. Oontractions 
of short duration, therefore, are necessary and move- 


e initial heat is entirely non-oxidative ip 


(1) The anaerobic 
The 


ment must be rapid. In rapid sh ing, however, 
muscle ‘ viscosity’ plays a large part in reducing 
the work done—74 per cent of the mechanical energy 


of the initial process is degraded into heat. In man 
the maintenance of a contraction is far leas expensive. 
Consequently, the moet efficient contractions are of 
considerable duration (1:8 seconds) and viscous 
resistance a&beorbe a far smaller proportion of the 
mechanical en i . 

C. H. Best and Ruth Partridge: The equation of 
motion of a runner exerting a maximal fort. Experi- 
menta in which external resistances of varying 
magnitude have been prp to a runner show that 


the maximum speed of the subject is decreased by the 
amount calcula m the equation gf Wurusawa, 
Hill ang Parken? This is a satisfactory demon- 


stration that the internal reaistance of the muscles is 
real, in the sense that it has identically the sam@effect 
af an external added regj , 

S. Dickinson : Dynamics of bicycle pedfiling.e The 
maxifnum speed of ing & bicyple meter has 
* been i as a fenction of the | applied to 
the l The" rela&ion between maxifhum speed. 
and load is [jnear, speed di ing as load increases, 
&ocodrding to tian P =P, (1 E, where P ia foroe 
exerted on pedal crank, P, is ‘ theoretical maximum 
force’ attexned only at zero speeti, b a ' viscosity’ 
main foe ien minimum eer ang t 
time of a single mo ent.” The value was 
mueh*the same AT ibjectu; Py the deena 


factor, varies widely. Hayes poh De e e er 
resistance, OWB 


movements involving 


high pum speed, at whieh mechanical efloienoy"is * 


Mi . e V toe Be 


The ' ura A 
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_ ©. A. Seyler: The Dictyoxylon cortex of Lyoopod- 
iales as a constituent of ooal. By the metallographic 
nf&thod of, polishing and etching, [he characters of 
secondary xylem in transverse, ial, and tangential 
sections of coal can often be observed. A band of 
clarain in the Deep Soft seam of the Middle Coal 
"Measures at Gragamoor Colliery, Derbyshire, has been 
investigated. The band has the structure of a broken 
petwork of sclerotic flbree, enclosing in its meshes a 
thin-walled tissue, and has macroscopic and muoro- 
scopio characters of a heterogeneous Diotyorylon 
erm. 

B. Sahni: On Olepsydropets australis, a Zygopterid 
tree fern with a Temps like false stem, from the 
Carboniferous Rocks of Australia. Several 


Spee oe, this plant recenti discovered in 

of the Kuttung Series (Carboni? erous) of New South 
Wales, are described.. These specimens reveal an 
extraordinary type of stem organisation not previously 
observed in any palæbzoio plant. The trunk must 
have stood upright and attained a considerable height, 
with a heavy crown -of foliage at the top; it was a 


‘false stam ' composed of numerous relatively weak, 
but erect, ; tedly forked leaf-bearing axes, which 
were embed in & dense matrix of adventitious 


roota and aphlebis. 


W. O. James: Experimental researches on le 


tion and respiration (19). Oarbon dioxide 
was soppi to Fontinalis anti ica, in solutions 
with and withqit bicarbonates. e effect of moving 


both kinds of solution at different rates past the 
plant was also observed. Only with relatively rapid 
movement of the solutions was the assimilation rate 
cave  e of the presence of bicarbonate. The 
: ts “are di in relation to the aqueous 
diffusion of carbon dioxide and ita effect on the 
photosynthetic process. 

Studies on the relation of 


A. W. Greenwood: 
gonado marco rary to piursgo dhasetertianun ra e 
amestio fowl (4). ‘In four cases the successful im- 
lantation of testicular material from the hen- 
eathered strain of Campines into castrated Brown 
Leghorn males produced the normal male head 
furnishings and behaviour, but did not lead to change 
in plumage character. These resulte support Roxas’ 
conclusion that ‘hen-feathering’ of male in hen- 
feathered breeds is due to endocrine difference between 
the two testes. Succesaful implantation of testis from 
a Leghtrn male into a castrated hen feathered 
Campinesdid not result in change in mange B8 WO 
be expected “on the basi of the chore enis. 
The failure may have been due to insufficient amount 
of testis, since ıt was incapable of inducing normal 
development of head ishings. 
between chemical 


T. P. tch; Relatio, 
composition of-vegetable seed-fats arfi ther &otanical 
origi, In any one of the four orders, Palmas, Oruot- 
ferc, Umbellifercs, and Myristaceas, the composition, of 
the fatty qpids of the seed-fata is of the same general 
vos each order is marked by definite and i 
teristics in the composition of the fatty“acids., 
Thus the Palma seed-fata "almost, abwayg contain 
46 to 50 per cent of combined wario acid, with minor 
amounts of caprylio, caprio, myristic, and itio 
acids and relatively propottions of oleic acid ; 
mm the Myristacess seod-fate myristic acid predomin- 
etea ; in Cruciferdus seeds there js usually 40 to 50 
per «ene of cothbined erucio acid, «the remainder 
consistimg of oleic and linolgio acids in: ing pro- 
peace gud finally, Unebelliferans seeds ap to 


beerved 4n seed-fats of any other order, dioept 
the Closely related Arajidbem. , e. 
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PABIS. 

Academy of Scionces, May 21.—Emile Borel: The 
calculus of probabilities and arithmetio.— Maurice 
Hamy, A comparator, suitable for the measurement 
of filiform spectra, intended for the determination of 
the radial velocities of stars. The aac abe based 
on the direct comperison of a solar & stellar 
spectrogram, both obtained with the same z 


graph and containing the same comparison lmes.— 
erre Termier and Eugéne Maury: New geological 


observations in eastern Corsica: attempt at a tectonic 
synthesis.—Louls Roy: The equations of small move- 
ments of elastic surfaces —W. A. Tartakowsky : The 
determination of the whole of the numbers represent- 


able by a itive tic form, with more than 
four variables.—P. censini: Certain oe ces 
of normals.—Calugaréano: A olas of equations of - 


the second order in ble with the aid of polygene 
functions.—Vladimir Bernstein: Some relations be- 
tween the growth of a holomorph function in a demi- 
' plane and rta growth in a series and oN — 
Miécisins Biernacki: The lines of Julia of integral 
funotiong.—]. Delsarte: A group of functional 
rotations with one parameter and certain in 
differential equations connected with it.— Mlle. Niha 
Bary: The analytical structure of an arbitrary 


continuous function.—D. Pompeiu : t+ numer- 
ical series.—Mandelbrojt : The oo ition of normal 
families [of functions].—]. Haag: e calculation of 
certain ic deformations, with application to the 


inertia ^ gpira&la.—Benjamin Meisel: The eee 
motion of a liquid filling a rotating veesel.—aA. 
Lambert: The precision of the measurements and ita 
control in the operation of world longitudes. The 
differences of longitude adopted for the fundamental 
stations taken two at a time do not appear to admit 
of a systematic error of astronomioal origin exoeeding 
0:02 sec., or of radiotel sphio ori ex i 
0-01 Beo.—A. Danjon: Po pripa S eripe o 
the Pons-Wmnecke comet (10270). The portion 
of light polarised was 0-11. If all the light from the 
comet had “been solar light diffused by a gas, the 
polarisation would have been 0-8 on June 20 and 0-0 
on June 21.— Henri Mémery: The low temperatures 
of the.month of May 1928 and diminution of the 
solar activity. The abnormal cold weather ooinnided 
exactly with a marked diminution in the sunspots.— 
L. Saint-Antoine : eThe dielectric constant of benzil. 
Fused benzil has a very high electric constant 
18-04 at. 95° C.), which vartes rapidly with tempers- 
. This affords an explanation of the exoeptional 
electro-optical properties of benxiL—-Rabinovitch `: 
Quarter wave-length mica plates.—Paul Riou and 
P.°A. Bérard: The absorption velocities of sulphur 
dioxide in alkaline solutions.—Jean Savard: The 
ultra-violet absorption’ curves of pulegone and 
isgpulegone.—Mme. Luske Randoin: The comparative 
indipepos of the kipides and glucides in the food on 
the evolution of F-oritammeds E. Nicolas and J. 
debduska: The biochemical study of thiourea. 
Thiourea retards the tion of blood $^ viro; 
ita toxio &otioff is slight, and leas than that of 
urea.—Bordler: Moiré effects are due to the produco- 
tion on the retina of circles of diffusion.—Marcal 
Labbé, Floride Nepveux, and Hiernaux: The influence 
of ingglin on fhe disturbance of lipoid metabolism in 
severe diabetes.—L. Mercier: Three cases of congeni- 
tel cataract obtained imen in the game 
stram of mioe.—F. Heim de Balsac, E. Agasse-Lafont, 
and A. Fell: Pneumokonfosis in paving-stone workers. 
w-C, Kling and A. Hojer« Researches on the mode of 
MORAN of foot-and-mouth disease.—G. Ramon, R. 
artin, and A. Laffaille: Contribution fo the study of 
immunity towhrgs thestrep&oooocus called scarletinous. 
* . 
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Official Publications Received. 


Barman. 

Further Improneions & the Publio Library Byatam of the United States 
of Amer. Fhe United oian Pre) m . BL Lowe? Pp. 47. 
(Dunferplme : United om ) 

Britush Hestarch Associaion for Woollen and Worsted Industries. 


Nogland the Punjybh. By R. Sanderson and Parkinson. 
h+ (Caloubta : Gorermmant of India Central Pablioation Prana) 
Sapa, 
of the Im cademy. Vol 4, N å y- 
A N 
gory on tT tafo Cont batsons of the New York Zoological 
2, No.1: The Treeunent of 
the Two Hundredth Ánniversary of 
fon AD EAR aggy ln Gre Bomety, held at Philadephia 
Promoting Know B es 1987. Proosedings, 
Vol 66. Pp. xin-+750, PMi e Par » 
CATALOGUES. 
Geologie Doutachlands. (Lager-Katalog Nr. 194. Pp. 206. (Leipzig: 


Max W 
Tu thump Method for the Heat Treatment of Steel S reni Bite No. 


90. 
wo) Pp in Sons Pi: : Leeds and Northrup Oa. ; 


L6 Tomo Method or tho Tempe of Steel. (Ostalog No. 93.) Dh 
s (Philadelphi, Pa.: Leeds and Morthrup Oo.; Hirmmgham: 
Integra Oo., Ltd.) P 





Diary of Societies. 


SATURDAY, Jux: B 


Norru or Exotaxo F Hoo AXD CAL Hwanegs 
"n npon -Tyne), at 150.—J. L Hearre and J. T. Whereas 
the , Greenland Davies : Mriracts and Rooom- 

mendations the Report of the Water Oommuttee,—Dr. 
John G. Kael guo Ph Oonxtitution of and Coal Berma — 
Dr. Do son, X Distribution of Ash in 
Morro S tacos ET ie i aA Bt. 
Dunfermline), ab 8.-—Drecusmon on David O. Gemmell's 

on Supporting U. Roadways with Bieel Archse.— 

on J. A. Bemard per on and Mamtenanoe of 
Fiame - Proof? XZ4mnelosures, Coal Fro 


m , Laf 
* Willlanson oa e Be ia" ER 


Syene. Machine Minin i a Highly Tnslieed 
Smith : “A Tral Boce-Hole for Of m Bonth Afnos 


ales gh ce of eet ip goes 28 The University, 


pasts Froud : cae Action of Iodwies,—E. Furusawa :-A 
IT larum m o odeur csi Adi Rabinovich : 


The et on Blood-Bagar of 
—G G Imre: Tho Anto of 


x3. Melanby, R M. Sarie, and D. O. Harriafn to 


Actson' ot E 
MONDAY, Jonn $6. 
Imerrrori@ or Mmoniwican Eorwaces (at Southampton) (continued 
on June #6, 17, 28 and 19). 
TUESDAY, Joxn 15. . 


Royan Duauon Socurry (in the Éeaenee Room, Ball's ) et 4.15.— 
Irsh Radium Committee for the year 


T E oe DI. 
: “Blossom Wilt ot Apple Trees sod 


plus yeea of Irish Ring -monay and 
m Donfinardal Oalolum E 


* No. 3980, Vor. Bp 


WEDNESDAY, Juxa 11. 
BRovan Boourr or Axts, ab £— Annual Genaral Me@ting. 
cc P" SEM (at Bion College, Vigtoria Hmbeak- 
men! 
Barmea ParomotoadrcAL foonsrr (Medical Beton) Dx Imas and 
Dra. Hadfield and Potts: Symposium on Mental Hygiene of Pre- 


School Age. 
THURSDAY, Juxa 25. 
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The Appfication of Scientific Agriculture. 
qs title of the annual journal of the Agricgl- 
tural Education Association, dei 
Progress (London: Ernest Benn, Ltd. 6s.), 
ambitious. As an expression of the aimg of this 


useful Association, the designation of its journal* ° 


is beyond reproach, especially as modified by the 
expression of modesty implied in the Virgilian 
couplet (pater ipse colendi . . . Haud facilem esse 
viam voluit . . .) which completes the title-page. 
But the words inevitably suggest reflections as to the 
extent to which agricultural education has, so far, 
been effective in leading to progreasin a material 
sense. 

Academically, no one ventures to question the 
achievements of agricultural science. In the last 
hundred years the additions to knowledge have 
been very great, but in the material consequencea— 
the increased production of human food—doubts 
must arise. Rothamsted itself, by the lipe of ite 
director, has been heard modestly to suggest that 
many of ita discoveries have gone to confirm the* 
wisdom of the ages. Even the most progressive 
country in the world, we are told, feeds iteelf, in 
the main, by the exploitation of the fertility 
locked up in ite ‘ virgin prairies’ rather than on 
the fruita of new knowledge. 

Measured in profits, there has been really only 
one 100 per cent addition to traditional practice 
in tillage of the &oil in the last oentury, and that 
is the discovery of chemical fertilisers—that 
substances extraneous to the soil of definite com- 
position can be used to increase ita production. 
Following this epoch-making discovery there have 
been many others of supreme scientific importance 
—the new biological activity of the soiP may be 
instented— but not one of them has had & material 
outcome comparable with the first mentioned ; 
for they have all been of the same order of magni- 
tude as the seasongl fluctuations by, which pater 
ipse hag willedstifaf thé husbandman’s way should 
be made difficult. 

*It is, however, only fair to admit ibit a & par- 
tioular tiller of the soik fortified at all point with 
scientific kfhowledge and endowed with capital 
sufficierft to ‘tid’ over hard times, suchas the pre- 
sent, has itein his power, by adopting al the minor 
advances which His knowledge suggests, to, main- 
tain his average level of profits. * Thus he may add 
one 10 per c&nt "by making yse af the improved 
_Whpats and barleys with which the scientiflo plant- 
"breeder has presented him ; and another 10 per 
cent, by feeding his animals ‘according to Boientifio « 
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principles, and so on. Büt even the, members of 
the Agrioultural Eduoation Association must admit 
that such men are rare. 

The obvious reply is, of course,’ that the educa- 
tional standard of husbandmen in general is not 
high enough. „But is not the difficulty really 

° psychological? The adoption of the teachings 
5f education in the everyday affairs of life is de- 
pendent on a will to progress, & desire for efficiency. 
As the late head of the Educational Department 
of the Ministry of Agriculture once pointed out 
(to Amefican students of all people |), the pursuit 
of efficiency is philosophically not always desirable. 
A marsh starred with Grass of Parnassus is more 
productiye of peace of mind than ita efficient sub- 
stitute a water-orees bed! Rural life is un- 
doubtedly productive of a certain passivity— 
contentment with things as they are. It is perhaps 
irreverent to attempt the improvement of Nature’s 
plants. A factory is always orying for improve- 
ment, but the lily does not suggest & painter | 

Be that as it may, the fact remains that scientiflo 

"agriculture has not furnished an incitement to 
the rural worker, unless, possibly, in one direction : 
the improvement of the animal has always attracted 
the Brijish farmer, and that as a rule is the chief 
delight in farming. The animal has proved more 
plastio than the plant or goil, and it is somewhat 
unfortunate that the science of animal improve- 
ment has scarcely emerged from obscurity. Never- 
theleas, progress on the practical side is continuous. 
Such recent triumphs as the 300-egg hen and the 
3000-gallon cow offer the husbandman greater 
rewards than even the largest gift of the chemist, 
fertilisers from the air, and irradiated foodstuffs. 








Physico- Chemical Embryology. ə 


Là bana physiolopiguas, de Us flcondation ot de la 
parthénogéaése. Par Albert Daleq. (Les pro- 
blémes biologiques, Tome e) Pp. viii +274. 
(Paris: fea Presses urfiversifaises do France, 
1928.) 46 france. 


ASS all the departments of biology, the 
* study of the developing embryo has prob- 
ably felt Toast that powerful tendency towards 
physioo-ohÉmioal explanatione which has trans- 
formed so completely other Biologicat fields.. It 
“ig, possible that this impreesion m&y be partly 
mistaken and due'to the fact thgt no one has yet 
brought togethdt into a fruitful corrélation all the 
isqlated and scattered regearchea,on the chefnácal 
pherfomena taking place °in ontogepy. However 

*that may be, „the subjeqf, of fertilisation and, the 


No. ui Vp. "m, - oe 


NATURE 


' 
[JUNE 30, 1928 


ay 
earliest happenings in the egg-cell has, as is 
generally known, given rise to & great many in- 
vestigations which have been carried on with 
physiqp-ohemical methods and a full appreciation 
of the importance of the quantitative. Fertilisa- 
tion, moreover, forms a convenient subjéot for a 
review, in that its boundaries are fairly olear-out 
and that for practical purposes it can be discussed 
in separation from the complicated events which 
follow it. 

It is now thirteen years since Prof. F. R. Lillie 
published his little book on fert#lisation, and the 
amount of activity which biologists have Gevoted 





to fertilisation since that time has made a new ` 


survey of the subject very desirable indeed. Such 
a survey was all the more necessary in that Lillie'a 
book was written to a certain extent in the service 
of & particular theory, that of ' fertilisins,' a theory 
which is not now held in the unmodified form of 
that time. This survey has now been brought to 
a successful completion by Dr. Albert Daloq, of 
the University of Brussels. Although those inti- 
mately acquainted with this field of work will not 
agree with him in all his individual judgments, 
they will certainly admit the success of his review 
a8 & whole, and most biologists oan scarcely fail to 
find it a necessity for their shelf of monographs. 
The book is divided into seven chapters, which 
work backwards chronologically ; thus the first 
deals with the physiology of cleavage and segmenta- 
tion, the second with the time elapsing between the 
fertilisation act and the first cleavage, and the 
third chapter with the fertilisation process itself. 
The exposition is expanded at this point to include 
chapters on the agente of fertilisation and partheno- 
genesis, and the.oytology of the ‘activation’ 

mechanism. The sixth chapter,*on the physio- 
logical consequences of f tion, is practically 
an extension of the first one, but the seventh and 
last, continues the time sequence by dealing with 
the period between full maturation and fertilisation. 
The book concludes with an admirably written 
summary of the present position. 

Speaking generally, we may be said to know far 
more about fertilisation from the outside, as it 
were, than fråm the inside, for although & very 
great number of influences have been bronght to 
bear on the egg-cell and the spermatozoon, the 
part played by actual physioo- chemical analysis of 
the material itself haa been much smaller. Almoat 
all the factors in the environment of fertilisation 
which can be varied haye been varied, and their 
effects noted minutely.* The Weakest part of our 
knoWleflge of thp subject lies in the direct assess 
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ment of the physico-chemical changes going on 
inside the cell itself during these early hours of 


development. The strongest part of our knowledge 
is probably the “straightforward cytology ef the 
fertilisation process. All of these aspecte are 
dealt witlf fully by Daloq, who is particularly happy 
in his treatment of parthenogenetic agents, which 
he liste in convenient tables, and in his discussion 
of the various theories of cell-division. 

A critical consideration of some of the details of 
his book, of course, brings to light various matters 
which could be improved in a second edition. No 
„mention, for example, is made of the work of W. J. 
Crozier and his collaborators on the temperature 
characteristics of oell-division, although the time 
has surely now gone by when it can be regarded as 
useful to reproduce Loeb sand Wasteneys’ Qio 
values without comment. Again, the discussion 
of the respiration of the egg-oell before and after 
fertilisation is confined unnecessarily to data on 
echinoderms, and such suggestive work as that of 
Parnas and Krasinsks on one hand, and Bialascewicz 
and Bledovaki on the other, is omitted. Thirdly, 
the investigations of various French workers, in 
which the ‘ energy of segmentation ’ was calculated 
from the energy required to stop it, are not treated 
in a very satisfactory manner. But it is unneces- 
sary to catalogue such imperfections, which are 
inevitable in a book with any personal flavour at 
all, and will seem to biologists far more than com- 
pensated "by thé obvious value of the monograph 
as & whole. It may be noted in parenthesis that 
the proof-reading has not been too carefully dono, 
80 that the text and the bibliography are now and 
then at vexatious croes-pupposes. There is no index. 

The union of exact biochemical and biophysical 
work with the basis of cytological and morphological 
facts already known must inevitably lead to a new 
era in the study of the 'ooming-into-being' of 
animals, and of this Dr. Daloq's book on fertilisasion 
provides a happy augury. J. N. 
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Timber Trees of Malay. ne 


Malayan Forest Records. No. 33 Commercial 
Timber Trees of the Malay Peninsula. By F. W. 


. Foxworthy. Pp. 195 +140 plates. (Kuala 
Lumpur, F.M.S8.: Forest Department, 1927.) 
5 dollars; 12s. 


dq important and useful volume at the 

Malayan Forest Records, issued under the 

auspices of the Federated Malay States Govern- 

ment, has been prepared by Dr. F. W. Foxwottby, 

Forest Resefirch Officer. Tho author states that 
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the aims kept in view in its compilation are 
primarily those of the foret officer of the Malay 
States. A study of the volume has shown, howevef, 
that it ia likely to have a wider-range of utility, 
if alone for the very excellent series of photographs 
of the trees dealt with, with whigh the ook is 
profusely illustrated. It is worth recording that, 
although the book is printed locally by a Singaporé 
preas, the plates are the work of Messrs. Lascelles 
and Co., Ltd., of London. Those who have had 
anything to do with the reproduction of good 
photographs to illustrate memoirs and so forth 
drawn up in many parts of the British Empire are 
well aware that it is very often difficult to obtain 
good results with the unavoidably inadequate 
local resources available. The action taken in 
this matter in the present volume is well worth 
following. 

The timber trees of the Malay Peninsula are of 
many kinds and are very imperfectly known, says 
the author, and the need of & manual as an aid 





to the identification of the more important onee, 


has been very much felt. He stategethat there are 
2500 known species of trees in the Peninsula. 
“ This is, perhaps, more than are recorded from 
all British India and Burma.” This statament is 
not quite correct. In Gamble’s “ Manual of 
Indian Timbérs " (2nd ed., 1922) the following is 
found: “In his introduction to the ‘Flora of 
British India’ Sir Joseph Hooker writes of the 
Indian region (including Ceylon) as ' perhaps the 
richest, and certainly the most varied, botanical 
ares on the surface of the globe,’ and true as this 
is of the flora in general, it is no less true for the 
woody species that constitute the forest vegeta- 
tion.” In a tabular statement appended to this 
remark, Gamble shows' series, natura] orders, 
number of genera, and number of species of the 
trees, shrubs and climbers of the Indian and Burma 
forests. The grand total comes to 4749, “of which the 
trees number 2618, #xoļpsive of introdaobd trees. 
In difoussing the lines on which his manual is 
, Dr. Foxworthy states that such & manual 
should give, as simply as possible, the, identifica- 
tion marks for each kind of tree, and should als’ 
give a apncise gummary of what is known about 
each tf the commertial trees. Work of this kind 
had been begun py the late Conservator of the 
States, A. M. Burn-Murdooh (who wes previousks 
in the Indian service). In 1911'and 1912 he pub- 
lished two parte of hig '' Treed and Tithegs® ‘of the 
Matay Peninsular’ The; work came éo,a8 end by 
his dgath in 1915 and ius discontinued. Wien 
the epresent author togk up tHe work, it Was * 
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Seorang a 1o ondands the miena within 
one handy vplume. It was therefore restricted to 
“those types which are considered as present-day 
commercial. timber treea with others which, not 
falling within that category, are so conspicuous in 
appearance as jo commend attention in the forest.” 
After detailmg the lmes upon which the field 
"work was carried out, in which he had the assist- 
anoe of forest officers and others, Dr. Foxworthy 
gives some general statements on the geography, 
climate, and soils of the Peninsula, and then deals 
With the location, extent, natural conditions, and 
composition of the foreste. The area occupied by 
the commercial foresta is estimated to be about 
30,000 square miles, although considerable parte 
of this- tract have not yet been fully examined. 
There are also considerable areas which have been 
destroyed by the practice of shifting cultivation 
and are now only covered with inferior growth. As 
has been said, the species of trees are very numer- 
ous and it is not unusual to find single acres of 
, forest which carry more than 100 species of trees. 
The foreste are roughly classified as littoral, 
lowland, and mountain or hill foresta. The 





littoral forests are subdivided into the beach 


foreste, and the mangrove swamps, the latter 
forming an important source of firewood. The 
hill or mountain foreste divide themselves into 
three types. The highest mountains are clothed 
with a very dense low-growing forest cover con- 
taining many species of poor quality, small trees 
with thick leathery leaves ; the forest is at present 
of little value. Below this comes the mid-mountain 
forest with better commercial proepeota, though at 
present it is only exploited in the neighbourhood of 
hill stations. . In the mountainous country, high 
ridges stand out sharply and bear & dense oover 
of large treeff on their crests, amongst which Shorea 
Ourtisis is often abundant. The hill forests are 
roughly takén to be those above 2000 feet elevation. 

The third division is the lawland forests. This 
type starts where the forest ehds and runs up 
to thehill type, although, as is usual in such foresta, 
the divi line is not « sharp one. Briefly, 


the lowland forests are subdivided into swamp 


forests, forest which has been subjected tg shifting® 
pultivation and is now ooveref with a poor growth, 
and high forest. It is caloulatgd thaf the second 
"A po—-the aétermath of shifting cultivation—will 
-rbquire 250 years ; under natural, conditions before 
it agtin® bécomes a* valuable forest ‘of commercial 
“species. * The high forest is what Schimper (‘*Ptant 
Geofraphy,” Chaps. ii. and iv.) terma ‘rain forest.’ 
* IP contains a.latge number of species and inqjudes 
"Nossoot, Wor. rely ect 
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most of the present-day commercial timber trees 
of ip Peninsula. 

“ Our foreste," says the author, ‘‘ 
related to those of the Netherlands 
and the Philippines. Detailed studies in the two 
latter regions have, shown. that the fonésta have 
from 60 per cent. to 90 per cent. of their volume 
produced ee of one family, the Diptero- 

x e indications are, from such studies 
as have been made in the Malay Peninsula, that 
our foresta have about 60 per cant. of their volume 
of timber in this group.’ 7 

Dr. Foxworthy has drawn up a key, which is 
mainly intended for use in the foreste by forest 
officers; it lays most emphasis on those features 
which are most apparent in the fleld, more 
especially the bark, which forms the basis of the 
key. He has not arranged his material in botanical 
sequence since he says the book has no pretence 
at being a botanical flora; for the same reason 
his descriptions of trees are in simple language. 
All will not perhaps subscribe to Dr. Foxworthy’s 
argumenta or arrangement of his work. It is 
probable, however, that he will find the average 
forest officer and others working in the foresta in 
agreement with him; and for the rest, time alone 
will prove whether the key fulfils -the practical 
óbjeota it aims at. This being said, the author 
may be congratulated on the compilation of a 
piece of work whioh should prove of great utility to 
all who work amongst or wish to become acquainted 
with the commercial trees of this region.* 








Prehistoric Research in France. 


(1) La Grotte de l'Observatoire à Monaco. Par 
Maroellin Boule et L.°de Villeneuve. (Archives 
de l'Institut de Palóontologie humaine, Mémoire 
1. Pp.114427 planchts. 150 franos. 

(2) Les Potssona, les Batraciens ei les Reptiles dans 
PArt quaternaire. Par Henri Breuil et R. de 
Baint-Périer. (Archives de l'Institut de Paléon- 
tologie humaine, Mémoire 2.) Pp. 178. 80 

franos. (Paris : Maæbon et Cie, 1927.) 


a) “TA Grotte de l'Observatoire à Monaco” 

ig the first of a series of memoirs to be 
issued by the Institute of Human Palmontology 
at Paris, founded some years ago by Pring Albert 
I. of Monaco. 

Thg late Prince will long be remembered by 
pr&historians for the active interest he took in all 
kinds of prehistoric research and for the mag. ` 
nificent series of publications he inaugurated.. 
Not least among the lattèr were numerous 
volfimés dealing with the resulta of excavation i 
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the caves, near Mentone. The excavations were 
under the careful supervision of the Chanoine de 
Villeneuve, and it is largely due to his scientific 
precision and cartful digging that so much vajuable 
materigl was obtained. 

After the work at Mentone was finished; atten- 
tion was turned to another cave near Monaco, 
just below the Observatory and high up on the 
hillside overlooking the sea. For many years 
past excavation has been proceeding there, and the 


work in many ways has been one of peculiar- 


difficulty. In the volume under review we have 
the reswlta of these years of labour described for 


“us by the Chanoine de Villeneuve and Prof. 


Marcellin Boule, who has undertaken the detailed 
study of the objects found, especially of the fauna. 

The cave oonsists of a vestibule, descending 
rapidly at the back. A large number of archmo- 
logical layers have been isolated, but these can 
be grouped into three series, separated by layers 
of stalagmite ; at the bottom were found Lower 
Palsolithio, in the middle Mousterian, and at the 
top Aurignacian industries. An interesting find 
in one of the lower levels was & coup de poing 
made of limestone. This is the first one known 
in the Riviera district. 

The fauna is as might be expected, but the 


‘presence of Cuon alpinus race Kuropea is im- 


portant, although it is not the first example to be 
found in the district, another having been dis- 
covered s&me years ago in a cave near Venoe. 

A chapter on the history of the excavations is 
first given. This is followed by an account of the 
individual layers and their contents, after which 
follows & careful description of the fauna and the 
tools found. The volume concludes with a large 
number of plates? 

The only oritioism that oan be offered is that 
the description of the implements is perhaps 
rather inadequate, and the space allotted for the 
purpose insufficient. Especially is this the case 
when ‘we consider the amount of space allowed 
for the description of the fauns., The plates ate 
good, although perhaps not all ‘quite up to the 
standard of what we have learned to expect from* 
the Institute. All the same, theevolume is a 
valuable addition to our knowledge of prehistorio 
times in the district, and Prof. Boule and his ool- 
laborator are indeed to be congratulated. 

(2) The second of the memoirs published by the 
Institute deals with certain conventionalisations 
derived from naturalistic tepresentations of fish, 
lizards, serpents, etb., tha? appear in Quatermary 
ax. For many years past M. Hreuil haf ben 
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collecting material and forming garies showing how 
the naturalistic representation of the animal be- 
comes conventionalised. Starting with the original 
naturalistic representation, a number of diverging 
lines of development can be determined, there 
resulting finally totally different qonventionalisa- | 
tions. ‘These conventionalisations are of the’ 
nature of symbols, having apparently little con? 
nexion with the animal they represent ; it is only 
by the finding of all the links in the chain that 
their meaning has been elucidated. 

Collaboration with the Comte de Saint-Périet 
is indeed happy, and, as M. Breuil himself says, 
the descriptions are largely due to his colleague, 
to whom has been given his dossier of drawings 
and his general ideas on the subjeot. What that 
dossier of drawings is like the reviewer well knows. 
He spent muoh time in 1914 in wading through 
that enormous and precious mass of material. 

An added interest is given to the work in that 
an attempt is made to correlate the various stages 


of oonventionalisation with the actual age of the | 


objects on which they are found. Fer this purpose 
the sixfold system of subdivision for the Mag- 
dalenian culture, long ago suggested by M. Breuil 
and now generally accepted in England, is agopted. 
The resulta are very interesting, as they show how 
the oonventionalisation altered in the different in- 
dustries belonging to these various subdivisions. 
An important paragraph, which is not further 
elaborated, deals with the distribution of the 
industries of the various Magdalenian stages. It is 
interesting to note at what moments the Mag- 
dalenian culture spread ite influence far and wide. 
M. Breuil and the Comte de Saint-Périer are 
to be congratulated on their work and on the 
numerous well-chosen illustrations therein. It is 
to be hoped that the matter will not Be allowed to 
remain where it is and that further volumes 
dealing with the oonventionalisatiof of other 
animal forms, eto, pill be issued witbgn*the next 


few year. M. C. BuREITT. 
. 





. 
The Minor Consfjtuents of Codí-Tas. ¢ 


The Higher Coal-Tar Hydrocarbons. By Dr. A. E. 
Everest. “xiii +334. (London: Bongmans, | 
Green and Co., Lid., 1027.): 185. net. 

e 
(Oo ‘products may be divided roughly 
into two groups, the ee and ae 
constituents of ter, this division 

to thé percentage amounts in which, thébe E 

stances, &ppeap in the various fractions of*ter 


distillation, but not necari to their intringfo ? 


ee e . * 


dii a dq 


201° 


© 


1014 


importance. Among the major congtituenta are 
the well- -knoyn benzene, naphthalene, and carbolio 
sid. Of the minor constituents, the most valuable, 

and historically the most interesting, is anthracene, 
the yield of which from average high temperature 

tar is about 0;4 to 0-8 per cent. Until recently 
' anthracene was the only starting-point in the 
'Toanufaoture of anthraquinone colours, although 
now this important quinone is synthesised in- 
dustrially from benzene and phthalic anhydride, 
the latter being derived from naphthalene. 

* Dr. Everest’s book is devoted to a group of 
higher coal-tar hydrocarbons which are con- 
stituents of the leas volatile fractions of coal-tar 
distillation and, like anthracene itself, they form 
only a very amall proportion of the total distillate 
from tar, but owing to the large scale on which 
this distillation is conducted, the quantities of 
these hydrocarbons available would be con- 
siderable if they became of value for technical 
purposes. The subject matter of this book is 
arranged in three main chapters, dealing respectively 
with the acenaphthene, fluorene, and phenanthene 
groups. A concluding chapter is devoted to several 
hydrocarbons not immediately related to the three 
foregoing main sections. 

Aoenaphthene itself is & TENE A which has 
already been utilised in colour-making. For this 
purpose it is first oxidised to ite quinone, &oe- 
naphthenequinone, which is then condensed with 
hydroxythionaphthene (thioindoxyl) or ita deriva- 
tives. The resulting colours are vat dyes of 
the Ciba scarlet series. More recently another 
oxidation product of acenaphthene, namely, naph- 
thalio acid, has come into prominence as a starting- 
point ip the production of complex vat dyes of 
the perylene series. The hydrocarbon, perylens, 
in the voltfme under review, is considered as a 
derivative of phenanthrene. It is figurmg more 
and more "n modern chemical literature, and is 
the gubjBo& of many current patent specifications. 

Dr. Everest’s treatise arrives $t an apportune 
time? when fresh interest is being aroused in coal- 
at products owing to the circumstance that “the 
"attention of chemical invéstigators is now djreoted 
.to & new variety of, tar produced dpring the lowt 
. temperature carbonisation d coal. This tar also 
contains ita two groups of nfajor anf mino» con- 
«stituente, and among the latter are hydrocarbons 
either identical "with or _ olosqly related to the 
hydfogirbons "discussed in the present volume, 
which fopteins references D coleured hydrofaaboria 
of “unknown constitution, such ag craokene and 
Shrysogeng. . -Recent igyestigations have Tayealed 
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the presence of similar coloured substagoes in the. 
lees volatile fractions of low-temperature tar. 

Many interesting research problems are presented 
by the hydrocarbon, fluorene, artd ite derivatives. 
This hydrocarbon has the remarkable property of 
forming a potassium derivative with heaséd caustic 
potash and a sodium derivative with warm soda- 
mide. The latter reaction renders possible the 
isolation of fluorene on a large scale. The most 
readily prepared diamine of fluorene possesses 
certain analogies with benzidine and other colour- 
producing diamines, but although the disazo 
dyes from 2: 7-diaminofluorene are disect dyeing 
cotton colours, they offer no special advantaged 
over the commercial dyes made from benzidine 
and dianisidine. The long chapter on phenan- 
threne contains a comprehensive survey of the 
large amount of research which has been carried 
out on this hydrocarbon. Phenanthrene is gtill 
the forlorn hope of the colour-maker, although it 
is of great scientific interest owing to ita relationship 
to the opium alkaloids, morphine, codeine, and the- 
baine, all of which contain a phenanthrene nucleus. 

The phenanthrene structure has also been 
revealed in several more complex hydrocarbons. 
Among these are retene, obtained from wood tar, 
or by the action of sulphur on resin oils ; ohrysene 
and pyrene derived from high-temperature tars ; 
and picene, a produot of the distillation of lignite 
tar. All these substances are adequately discussed, 
and throughout the book there are copious references 
„to original literature. The utility of the work as 
“a reference book is further increased by the in- 
clusion of complete author and subject mdexes. 
Within a handy compass, the book contains a 
considerable store of both scientific and industrial 
information, and is accordingly*a useful addition 
to the technical literature'of coal-tar producte. 

G. T. M. 











s 
" Thermionics and Flames. 


Handbuch der Radislogie. Herausgegeben von 
Prof. Dr. Eridh Marx. Zweite Auflage. Vierter 
Band, Dritter Teil: Giuhelekiroden, von Prof. 
Owen W. Richardson, übersetzt und bearbeitet 
von Prof. Dr. A. Karolus; Technische Anwend- 
ung der Glühelekiroden, von Prof. H? Rukop ; 
Flammenigüung, von Prof. Erich Marx. Pp. 

e Xfi +724. (Leipzig: Akademische Verlagagesell- 
schaft m.b.H., 1027.) 650 gold marks. - 

HE presentrapid rate of progress in physics seems 

to make it Inevitable that*parte of a monograph 

abut need rqvision even in the injerval betwaen 
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preparation m the manuscript and ublipe tion BEN 
the book, whilst the task of bringing out new 
editions is at once the more necessary and the more 
difficult. The three sections of this volume, of the 
“ Handbuch der Radiologie" present as many 
differente attempta to -cope with the problem. 
* Ghühelektroden" is essentially Prof. O. W. 
Richardson’s “ Emission of Electricity from Hot 
Bodies,” with some additional references, and an 
appendix by E. Rupp, where the main results 
obtained in this fleld between 1921 and 1926 have 
been summarised. The decision to leave it in this 
form @ppears wise, since although there is no 
immediate prospect of radical alterations in the 
experimental basis of the subject, Prof. Sommer- 
feld’s very recent application of the Fermi statistics 
to free electrons has at least shown that ita theor- 
petal DASE IE see ad Serpe Lua mae 
drastic alterations yet. 

The second section, Prof. Rukop’s account of the 
technical applications of thermionic phenomena, is, 
on the contrary, entirely new. In ita main features 
it constitutes another appendix to the preceding 
part, and deals with the two branches of thermionics 
which were deliberately omitted from the latter, 
namely, the construction of valves of various types, 
and their use as unite of conducting networks. It 
will be of special interest to English readers from 
the.fact that most of the references are to German 
patent specifications and literature, whilst two 
pictures of the K Onigswusterhausen and Langenberg 
transmitting stations will lend life to two voices 
which most of us will have heard but few can havé 
seen. The hundred odd figures are good, and go 
far to contribute to the success of the writer in 
compressing his subject into as many pages. 
^ The electrical* properties of flames have again 
been treated by Prof. Marx, and his plan has been 
to retain the bulk of the older historical and 
descriptive work, but to give some considerable 
space to more modern theory. Prof. Marx himself 
has been largely responsible for the application of 
the Saha theory of thernfal ionisation, and his 
acoount of it is thus particularly valuablé and 
authoritative. One wishes that the phenomens of 
glow discharges were equally amenalfie to analysis. 
It is to be regretted that no reference has been made 
tó the important researches of the last few years 
on cold flames, since the presence er absence of 
ionisation in these, and their peculiar spectrofoopio 
properties, suggest strongly that they represent 
isolated processes which occur as intermediate 
reactions at higher temperatures. 


ee 
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o -Elements as Indicators : and ^ Selected 

dtr dap Inorganic , By Fritz Paneth. 

The George Fisher Baker on: “resident Leoture- 

pend in Ch at Cornell Univ , Vol. 2.) 

Pp. vii + 164. ew York: Motraw- 

Co., Inc. ; London : MoGraw-Hill Publishing Co. 
Ltd., 1928. ) 125. 6d. net. 


Pror. Panwre’s introductory lecture was 
& historical character and partly critical of certain 
well-known claims of more recent years, being à 
discussion of “ ancient and modern alchemy " ; im 
it the author incidentally announced his rely to to 
confirm Collie and Patterson’s claim to the syn- 
thesis of helium and neon, but remarked that our 
cautious return to an earlier view of the feasibility 
of the transmutation of elemente—'' Alohymia 
scibilis est, non temen adhuc scitur "—haa greatly 
stimulated popular interest, unfortunately some- 
times ignorant and credulous, in this branoh of 
knowl and speculation. 

Nine following chapters are devoted to & oon- 
sideration of the use of radio-elements aa indicators, 
whereby, in view of the ease of detection of radio- 

and the known chemical identity of igo- e 
tapio enta, it is possible to deduwe or to follow 
the oourse of physical and chemical changes b ins an 
indirect process. Thus the method is 
for example, to a determination of the solabilit bility o of 
lead chromate, a known quantity of thérium 
being first added ; to proof of electrolytic dis 
sociation and of the interchange of ions ; to a study 
of the phenomena of adsorption and colloid 
chemistry, and to technological, physical, and 
porno problems. 'The disoovery of the 

ydride of thorrum-C was followed by the prepara- 
tion of biamuth hydride from ordinary inactive 
bismuth, and lead hydride, first prepared by the 


radioactivity method, was later obtained from 
ordinary lead. 


Four chapters which are devoted to the group af 
volatile hydeides are no lees valuable than «he pre- 
oeding gection. The remainder of the beok, con-. 
stituting & brief study of éhe natural dystem of the 
elements, does not invite particular comment. 
Name and subject indexes are provided. A " 

A. 


The Earth, the Sun, dnd Mia Moon. By Dr. George 
Forbes. Pp. 80. The Stars. By Dr. George 
forbes. . 79. (Benn’s Sixpenny Library, 
No. 106 and No. 107.1 (London: Erpoet Hong 
Ltd, 1927) 4d. each. 


"Tira abowe little, books by Dn George Forbes may 
be dessribed jointly. * They are designed to awakene 
the interest &nd en¢fusiasm of beginners, and deal 
rm the heavenly bodies in large. mpasure «from, 
and romantic view-point. But eed 

vif diecrip many of'the latest rpeuhe, mola; 


y of 


tion of Brown's lunar tablez, 


Bere Einstein’#exp ion of the REN of tie 
perihelion of Mercury ; the author seems to View 
the 1gfter disfavour as upecstipg newton $ 


Book, * 


* round the earth; the text 
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pem law ; but it seems more correct to view it asa 
t am olification of the law, which Newton him- 
would have been glad to make if the evidence 

for it hæd ‘then been available. e 
A few points oll for comment: in the first book, 
on p. 59, it should be explained that the lunation is 
2:2 days longer {han the moon’s period of revolution 
that they are 
identical. On p. 62, no extended regions of the 
moon approach the brilliance of snow as is stated in 
the text; even Aristarchus, the brightest point on 
the disc, has a lower albedo than this. In the book 
on the stars, on p. 60, the sun’s motion is only two- 
thirds of the earth's orbital speed, instead of being 
Pu little quicker " ; on p. 08, it is an exaggeration 
tend that the pitch of a note from a locomotive 
histle can be altered as much as an octave by the 
nition of a tram. Even if the listener were in 
another train travelling im the reverse direction, 
the speed of each being 60 miles an hour, the 
change of pitch on passing would be leas than this. 


A. C. D. C. 
Benedetto Croce: an A tography. Translated 
from the Italian by R. G. Colli ood. . 116. 


(Oxford: Clarendon Press; London: 

University Prees, 1927.) 6s. net. 
ALTHOUGH the translation of this autobi phy 
has only reds peared, the work Mel wan 
completed d aul ds War, and in fact before 
ltely was iive The writer had reaohed his. 
fiftieth year, and the value of the book is increased 
by & suiteble prefatory note by J. A. Smith, sum- 
ming up the importanoe of the influenoe of Crooe 
and Gentile during the last twenty years. 

The author’s object in his work, which was not 
originally intended for publication, consists neither 
in confession, nor recollection, nor memoir. He 
seeks in plain terms to sketch a criticism and there- 
fore a history of the contribution which he has 
made to the common stock of work done. It is 
natural that outward events enter into the narra- 
tive, which thereby gains in human interest, and 
one is*conscious of the contrast between the 
political” atwosphere of Rome and the a®ademio 
quiet of Naples. His criticism of Marxiam resulted 
3 a oci interest in philosophy, and in 1902 

e “ Theory and History of ZEsthetio." 

Th the Tho ‘hogs of activity that fp ded. Croce found 
5 experience the faluty bf tha pedagogio theory 
igh reetriote eduoation.to the first part of life. 
Ho also came to possess that toleration whjch 


xford 


groves the efforte of past*thinkers and reco, 


gnises 
that no man can achieve finality, in the seasch for 


truth. . e H. D. A. * 
* Fr ; uon id Correlgtion. By Ww Palin 
Fiderton Second edition, Pp. viii 3*239. 


. (Deos: » Charles and Edwin Leyton, 1827.) 
* lbs. net. 


Tar? york * deals nbn the data used by the actuary, 


r whém Mal ae is prim BH aes: Neverthgless, 
pouf uL fa afeares fitting by the method 
» qf moments shouid prove extremely*valusbie to the 


nonaotuaxisi reader, wifais, however, recommended 
Not sogi, sie va eo pe 


eS 
to begin by reading Appendix VII. Angdmirable 
discussion of fitting curves of Pearson’s types is fully 
illustrated with numerical examples and diagrams. 
A valuable festure is a table of the various We 
ving their equations, and a criterion for 
applicability. The equations are also giyen with 
e origin at the mean, thus allowing e'uniform 
prooedure. 


The treatment of ‘ goodness of fit’ given in à 
later chapter could, with advan ave been 
fuller. e matter of random sampling is treated 


in a somewhat summary fashion, the author ad- 
vancing the opinion that a little thought and 
common sense are all that are required. The re- 
mainder of the book deals with various aspects of 
correlation. For the benefit of those who are more, 
interested in this of the subject an abridged 
course of reading is given in Appendix VIII. A 
table of the logarithmic gamma function is also 
gren: No great mathematical attainments are 

emanded of the reader, and the book should con- 
tinue to prove very useful. 


Recent Advances in Ophthalmology. By Dr. W. 
Stewart Duke-Elder. (The Recent Advances 
Series.) ^ Xvit+330+4 plates. (London : 
J. and A. Churchill, 1927.) 125. 6d. 

Tun author of " Reoent Advanoes in Ophthal- 

mology ” is careful to point out that this book 1s in 

no way to be considered a text-book. His object is 
to summarise the research work of recent years in 
association with the subject, to indicate the lines 
along which ophthalmology is at present developing, 
and to guide the student seeking what is of value 
in the accumulation of modern literature. This 
survey extends over a wide r , from physio- 
logical and embryological researc 'to the neuro- 
psychological foundations of vision, and discusses 

Jnethods of diagnosis and treatment and morbid 

processes. From the naturé of the eye, it is inevit- 


atl that ostio methods should attract much 
attention ; these, the most important is bio- 
obe do means of ¢he slit-lamp, the value and 
limitations of whith are fully co ered. 


The chapter on neurology includes the observa- 
tions of neurologists and ophthalmio surgeons on 
the visual paths and centres and their associated 
tracts in the nervous system. There is also a brief 
but well-reasoned section on the psychological 
aspects of vision and perception. The book is well 
pigeon and indexed and numerous reférences 

iven. Dr. Duke‘filder is to be congratulated 
onthe way he has carried out his task. 


"Interpreters 4 Nature. Essays by Sir George 
Newman. . 296. (London: Faber and 
Gwyer, Ltd, 927.) 128. 6d. net. . 

Tasse essays, whether relating to explorers in 

science, ai apts ar ia , or interpreters of haman 

desires (a8, for example, Keats), were well worth 

pfiblication in oe nk They supply e. 


cellent para Ne 
ape in Edinburgh, er 


on the discip o8 of 
ui Osler as a physician of two continents. 


‘A pop extended index would have been useful and 
convenient. q * . 


in 
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i MEL. ven. elgew: that the ter part of this column 
Letters to the Editor. E 14,000 ae at a gina loser pressure, in sirom 
; : stances of what I have oalled ‘ chromospheric 
[The Editor does not hold himself responsible for | brium, the ato de ee oes 
opinions expressed by his correspondents. Neither | radiation This column thus includes ay 
con he undertake to return, nor to correspond with minority of the calcium atoms, and the bulk of theatoms 
the writers of, rejected manusoripis intended for this will accordingly be at a higher prossure, concentrated 
or anfjeother part of Naruna. No notice is taken | i» a small thioknoee (cmo 100 Em.) af th base of the 
of anonymous communicatione. | column and comparative ly unsupported by selective ° 
Preasure of Calcium in the Sun’s Atmosphere. Hye ae prere ee aon seems to aioe the 
Iw a recent rp ida a Seale day Mie A. Unsdld has | preasure at the base of the column. For this purpose 
estimated the total number of atoms of various kinds | we may neglect radiation pressure and estimate the 
in the solar atmosphere which give mse to Fraunhofer | pressure by multiplying the value of solar gravity by 
lines of the obeerved width dad depth (Zeite. für ME ue the mass of calcium atoms per om.*. The t is & 
48, 765; 1928).° The theoretical curves he of 4:1 x 10-* atmos. This must aooo 
caloulated, reproduce with remarkable fidelity the bo the pressure at which complete opacity sete in. 
contours of such lines as those of sodium, caloium, | A more refined calculation given in Mon. Not. R.A.S. 
strontium, and barium. They give, it is true, too | (88, 200; 1928) gives 5 x 10-5 atmos. 
small values for the residual intensities in the centres I wish here to point out that this result is in very 
of the linee, but in the wings, where the theory seams | fair agreement with an estimate which I made in 1925 
isis eel eed trustworthy, they agree ax ingly | (Mon. Not. R.A.S., 85, 778) by an entirely different 
with observation. ith the aid of the 8 method. The method consisted in a crude modifica- 
theory of ionisation, Unsdld has deduced the total | tion of Kramers’ theory of the absorption coefficient 


e. Caracrux ON THE Bux. 
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Depth of complete opacity 
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number of atoms of a given species per eae in the Sontinuous formed by ghe tjection of 
metre column above the ' photosphere.’ r Tho fecal photo-electrons. i the sun was entirely 
as regards the relative abundances of atoms of dierent composed. of calcium atoms, I found that at the level 
kinds are in agreement with Miss Payne’s mee of | from below which only one cent of-ffhe continuous 
noni alee paring tol vege anb deed ]d's Tom y at the levgl at which 
method leads to an absoluis determination. For SEN. BER dolor is establish, the total 
example, for calcium he finds 213 x 101* atoms per om.*. jeu e electfons plus ions) was 1-1 x 10-* atmos. 

on arises why this constant should hgve corresponding pressure of calcium atems (I 
this uae cular value. y should there be 2-8 » 10° | agsumed for simplicity complete first-stage ionisation 
atoms of calotum per om.’ present for absorption | down to this level) was accordingly 5-5 a imos. 


purposes in the solar atmosphere ? As we penetrate | Thisjs to be oom With the above valpes 4- x 10% 
the solar layers from outside, we go on en- 4 atmos, and °5 x 10-* atmos. derived by an entirel y 
countering galotum atoms in various of ionisa- | different path of reasoning edirect Unsild’s 


tion, right into the far interior. How comes it that | treatment of the obfrved line-widths of the H ang 
only the uppermost 2-8 x 10 atoms per om.” render | K lines. me sory] wed ouf iescbijeot to Baias 
themselves apparent in the formation of absorption | in details, but genefally speaking the agreement of the 
lines 


1 P two estimates strongly confirms fhe suggestibn that 
The answer must be that below the level odtre- photo-ejeotion * of electrons is the dominant cause “of 
sponding to 2-8 x 101 atoms per am.” complete opacity the sun's continuous spectrum. . ° > o 


must have set in. Unsdld himself has calculated the Ingjbe tentative piotwre of the sun’s calofufn atmos- 
ee ae Ea Ur RA they ph&re to which wè are | by these andealjied calota- 
through thë complète chromospheric celunen | tions, it appears that to a ee wê may 
ef 14,000 km. thickness. He finds thus 1:s10-* | divid# the chromospheric layer frọm the a pig dd 
atmos, But’ it appears £ me, fdr ns I have | lay® and Pao p ies by a‘obréain plgne o 
, No. 3061, Vor. 12»] * [ ` LN 
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ae Above this plane the rarity of collisions | 1247, and 1209 in succession. In spite of ms apparent 
permite monochromatic radiative rium with | discre oy at the third interval, we think that these 
w the plane | B ste must be the same as our final states, because 


strong selective radiation pressure. 
collisions: give rise to a state of local ihaeniodyariis 
equilibrium in which selective radiation pressure 
decreases inwards exponentially with the optical 
thickness. In the upper region only those atoms are 
.Dpresent ‘which are capable of support by selective 
pressure. In the lower on the ciative 
equilibrium of the E of ions is determined 
by Saha’s 5 preesure &b the interface will 
be very low, aven Oa atoms will be in a minority 
compared with Catt atoms. As we descend, the 
proportion of Cat atoms increases and rises to 6 
um, thereafter decreasing and giving place to 
atoms. Ultimately, increasing temperature causes 
ionisation of Ca atoms, and we pass in turn thro 
maxima of Ca, Cat, Catt, eto., as first pointed 
Pannekoek some years ago. 

The accompanying rough table gives the scheme of 
pressures and stages of ionisation. Actually, of course, 
the two layers separated by the plane of emarcation 
in the scheme must into one another con- 
tinuously, and the schame does not pretend to treat 
the transition accurately. 

E. A. MNE. 


The University, Manchester. 





The Spectrum of the Hydrogen Molecule. 


TER sd agcurate table of wave-lengths in the 
of hydrogen whioh has reoently 
been been aed Ls cele Mae n. and Lee (Astrophys. 


Jour., vol, 47, 0; 1028), has made possible a great 
advance in s knowledge of the struoture in this 
The very extensive series of band 
systems described in Proc. Roy. Soo. (A, vol. 118, 
p. 868; 1026) is fully confirmed, and the combinations 
are found to be exact to the of the new data. 
This is true in all essential d for the bands 
which involve the electron transitions iud n (a), 
4—>2 (B), and 5—>2 (y), but the weak bands invo. 
the 6-3 (8) end higher transitions will require some 
reconsideration. 

As a result of a re-examination of the series of 
pated Us gee ONO nh E M METEO 
described in Proo, Roy. Soo. (A, vol. 115, p. 528; 1927), 
we have been led to the di de isi 
number of bands which have the same states 
as these.” The bands as there described consisted of 
i with a maximum of 4 members in 

have about 40 such Li pein 
several of them extending to 9 members. 
the leading dines are very strong, and have been 
measured with the interferometer as standard lines 
by Gale, Monk, and Lee. 4s t of this and of 
the number of systems, we able to defermine 
the relevant data with great precision. For 

e, we believe the following to be the final 


vibrational differences (1*—3*0", 27—3»1', eto.) of the 
lowa? onal levela of these : 1812-55 as 
1276-60 (2),91242-382, 1209-062, 1176-38.(8), uM 
1112-08, and 1081-28. Al thebe n 

to be sure & within half a unit of e last “bat 


fne. Where the last edig is anoloeod amb 
it is leas sure than in the othereexamples. In the 
oae case in which there ia a double check involving 
only standard lines? that is to say, in whioh all 4 lines 
i Wen meoasuwed with the interferometer, we find 
aie identical gaius 1242- 38h. aid 
ize dearan 
vibr&tJonel diferentes of the B states Zot 
Mt and Hopfield from measurements ef 
-violet qbeaSbtion bangs of H, are 1918, 1276, 
oe 
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the identity is now confirmed by the value of* the 
moment of inertia. For a number'of the bands we 
have been able to identify thé Q(m) lines up to m= 6. 
This enables us to obtain the Hi adio Dae 
B,' -an*. From the vibrational *Kratrer's 
formulsm, we then deduce 2B,'-1w,-81: This is 
about 12 per cent higher than the value got by 
Birge (Natura, Jan. 28, 1928) from the ultra-violet 
data, and the agreement is as good as the method 
warrants. 

Owing to tho very largo pumber of thaee progressions 
it will take some time to dis- 
tribution of intensity among Es ans bands presents 
different- and interesting features in thp evarious 
progressions, and the initial states evidently exhibit 
considerable variety. These bands, which extend 
from the ultra-violet right thro the visible into 
the infra-red, acoount, together with the a, B, y bands, 
for about half the total strength in the secondary 
hydrogen 

Many of these bands have an alternation in the 
intensity of the successive lines with a 3 to 1 ratio, 
such as was found to be characteristic of the strofig 
bands of the a, B, y series. These resulta now rest 
not only on the date of McLennan, Grayson-Smith, 
and Colli but in the case of ,4,Q(m) they are 

f Ornstein, 


ee ee ee 
e a-bands by the intensity measures of Goose. 
O. W. RICHARDSON. 
P. M. Davipson. 
King's College, 
London, W.C.2. s 





Yield Variability in Hevea brasilionsis. 


Tus most perplexing blam of the rubber-planti 
industry is the D. red odani of Mffsrent 
Howea trees. The yields of individual trees from 
half a pound to 12 lb. a year, and rare trees are known 
that have given regularly 80 ih. peru ee. 
It is the presence of s0 many r yielders (unrecog- 
nisable before the tapping thas thas keeps down pro- 
duction. Crope per aore on estate seldom 
exceed 350 Ib., and acer nid testa ve shown that 
moet of thia rubber és obtained from Bode 25 per oent 
of the trees. 

Investigations into the causes mane 
variations have been in progreas at the different rubber 
research stations for many years, rose eara AE 
at one time that the number of rings of latex 
in the oortex—a factor which is correlated in some 
measure with yield—would, on closer study, prove to 
be the determming factor. 

ith the object of Qarowing some t on this 
prohleqn, I commenced in 1922 a detail (udis of a 
group of 250 Hevea trees. Anatomical investigations 
af the cortices arcos a Eo D OED ieri 
every year, and some of the trees have been studied 
exhaustively frém root tip to leaf tip. Since 1025, 
when tapping commenced, the yields of ùll the trees 
have been measured after each tapping, and attempta 
have been made to correlate yields with the anatomical 
characters notéd. 

‘Tho decisive resulta obtained will be embodied in a 
forthooming publication, Meantime it can be stated 
here that my ipvestigations conclusively show that 
the number of latex fingi ia at no stage sufficiently 
closely related to yield to one in regarding this 
as Ghief se i Dn In the early life of 
the t, the mobay of sree pee DO guda td 


ield - 
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the yield ealue of the tree, the correlation coefficient | by the new factor even at this early age, and although 


even so late as the fourth year being only about + 0-37. 
With regard to the disposition of the various rings 
in the cortex, there appears to be nothing in the 
ente in fhe successive years from the third to 

the eighth which 18 ey to augment materially the 
value "of the ring n factor as a dependable 


oriterion bf yield. 
The inadeq of the factor mentioned led me 
to investigate other characters, and in 1923 I dis- 


covered the existance of & relation between the bore 
of the latex tubes and pes The great technical 
difficulties in the way of acourate measurement of 
average latex tube bore made progress in the study 
of this character extremely flow, but by the middle of 
last year I bad definite evidence that the bore of the 
latex was the missing factor m the causation of 
ield variations. High yielders had, I found, 

red tubes, and poor yielders small bored tubes. Of 
particular importance was the disoovery that trees in 
which the latex tubes have bores below a cartain value 
- never become high yielders. 

Thanks to improvements made in technique, which 
enable measurements to be carried out with greater 
speed and accuracy, I have lately obtained complete 
confirmation of the previously discovered relation 
between latex tube bore and yield. Careful duplicated 
measurements of the latex tubes in the large group 
of trees mentioned have brought to light a ps 
correlation. Notwithstanding the disturbing effect o 
differences in the number of rings in the trees com- 
pared, the correlation coefficient of tube diameter 
with latex yield works out at the high figure of + 0-76 
(P.E. + 0-018). When the aberrations introduced by 
the variable number of latex rings are discounted by 
considering only the yield ring, the correlation 
coefficient rises to + 0-83 (P.E. +0:014). (It may be 
mentioned here, for comparison, that the correlation 
coefficient of ring number with yield is only from 
40-8 to 4 0:5 acco to age of trees.) 

It is in ing to find that latex yield increases 
much mere rapidly than the of the tube 
diameter. This is no doubt to be attributed to the 
e sae quie reduction in the internal resistances 
to flow which a alight fhorease in the borea of tubes of 
the order of latex tubes would bring about. 

Other anatomical features, such as the densi: 
disposition of the individual latex ri 
especially) are occasionally msible for yield 
variations. If the disturbing influences of these two 
factors are taken into &coount, it will, I think, be 
evident that we now have, on the anatomical side,at 
any rate, & farrly ad te explanation of the causes 
of yield variations in Hevea brasiliensis. 

practical value of the ascertained oorrelgtion 
between tube bore and yield is that 1t places at our 
gervieo a character (de ctas rodea ee 
cee can $a veod uA Me i inguish potentially r 
from potentially good yieldbrs, fgr my Ghearvatens 
show that for æ rough initial classification, tHb iater 
ur Sagres oan be ignored. 

to whether 
and constant character, there little doubt. 
Numerous ene-year-old Hevea planta of vegetative 
origin Rave been found by me to have latex tubes of 
the same average bore as those of the 15- to 20-year- 
old trees from which the planta have been derived. 
Further confirmatory evidence has been provided py & 
recent examination of se hundred six-months-old 
nursery planta. In these, not only is a similar range of 
differences in latex tube bare observable, but roughi 
the same proportipn of large, medium, and- amnall 


and 


bored planta occurs as among adult trees. If has, 

dndeed, beer, found possible to o Hovés ants 
No. 3061, Vor. 124 ef. 
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atex tube bore is a hereditafy-| The 


such a teat bristles with difficulties, I am convinced 
that the detection of the 50 per cant odd planta found 
in every nursery that have latex tubes of top smal’ a 
calibre to enable them to become good yielders oan be 
made a practicable business. The elimination of such 
plants alone would be the means of doubling the 
productivity of future planted rabbey areas. e 

It may perhaps be of general intereat to botanista to* 
know that I have also found & noteworthy correlatiop 
between the a cortex cell diameter and latex 
yield. This is only traceable in oertain tissues, 
particularly the phloem parenchyma. Here also an 
agreement in cell mize between Hevea trees and their 
budded offspring has been observed. Unfortunately, 
average ocell sire ia, for many reasons, difficult to 
measure with certainty, and as a diagnostic char- 
acter of yield capacity in Hevea (for which it was 
investigated) bas too many pitfalla to be depended 
upon. However, the observation may not be without 
value also to those concerned with other branches of 
economic botany in which the vegetative organs are 
the source of the crop. HERBERT ÁSHPLANT. 

Rubber Experimental Station, 

Travanoore, S. India. 





Diffraction of Cathode Rays by Mica. 


A DUFFRAOTION pattern was obtamed by i 
& cathode ray beam through a thin sheet of mica, 
with an spparatus similar to that used by G. P. 
Thomson in his interesting experimen& on the diffrao- 
tion of cathode rays by thin fllms of celluloid and some 
metals (Proc. Roy. Soo., Ber. A, vol. 117, p. 600 ; 1928). 





eru. L 
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ttern shows in sbme id & regemblanoe f 

the e Te of X-yays, but th® most conspicuous. 
the fe 


feature ©: rm: 
the lRtter. In Fig. 
græns obtdined, 
crystal and the 


is quite different from that of 
is uced one of the photg- 
*which th8 distance between the 
ate was 12 cm., and the vol 
applied to the was about 50 kildvolta. As 
be seen from the photogram, sete 5f el 
banda intersoBting each other at anang of 66° form 
a ge* of triangular mesh, of which the net Svinte are 
ged into ar? arra; spota. Bonte of the sfots 
aro pocas intensified and somewhat elong&ted. 
Th distance between the parallel bands deoreqsege 
- e. .* . š 
e * e * . . 
Ps e ` > e R . 
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“tions, whick, aa indiodted by 





1020° 
é distrib 
as the lied voltage is increased. i ution 
of the tutensified os is also Tg with the 
plied voltage. a magnetic field is applied 
ifthe of the rays, the pattern as well as the 
central spot are ahj From the nfagnetio deflexion 


it is found that rimary rays are more or less 
hetero while dhe tranamitted rays seam to be 
fairly hemo us, The formation of the net-like 
*pattern may be accounted for as due to the diffraction 
qf short waves by & two-dimensional lattice placed 
icular to the incident beam, or, In other words, 
the diffraction of the ‘de Broglie waves’ by & single 
layer of net plane parallel to the cleavage face with 
atoms in a tri lattioe. . 

This lana&tion seems to be justified, as the dis- 
tance of the bands gives a right order of itude 
for the atomio distance. The &ppearanoe of the intense 
spots may be due to the effect of a three-dimensional 
lattice, and therefore they may oorrespond to the 
Laue spots. The el ion of the spots is perhaps 
due to the distortion of the specimen. 

Further experiments are being made. 

8. NiSHIKAWA. 
B. Krxvanr. 
Institute of Physical 
Chemioal Researo 
Tokyo, May 14. 





New Type of Discharge in Neon Tubes. 


Ta Tus new type of discharge described in NATURR of 


May 19, p. 7049 is evidently the same as that which 
1 have produced when using a neon lamp as a safe 
device CURE Leeds Phil. Soc., 1, 185; Nov. 1927). 
The method, altho difterent, is similar in principle. 
An orgin s im’ lamp, with the safety reaist- 
ande ecnoved from the cap, was connected across the 
coils of an electromagnet excited by 110 volta. This 


it 


a 
@ ripe e 


e. 
is not large tnongh to excite the pe erg but if 


the current is suddenly broken & will, of 
courses reault on &aocount of the -induction of the 
coils. The presence of the neon tube, however, limits 
rige of voltage, since ita fegi oe falls to a low 
ue when gxcited in this ; e. 
The behaviour 8f the neon tube undeg* these condi- 
eharge fro: s nni re 
, was quite diff + from bw in 
use, Was iaviuiguted foi adis d THe resulta of 
investigations agree in with those already 
di „in Narugs (loc. oit.) and an account of 
them is to & in the next issue ef the ~ 
d ut one or two pointa of interest may be 
mention: ‘here . 


' Osglirh * lam: f the ' letter ' type, 

as bee-hive pa LT not ee “ig e 

*dimeharge so well With jhe aid of à cath Tay 
Ro. 4061, Wr. 123°; 
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Gema faryod giving the quld between current 
and voltage, current and time, and voltage and time, 
were obtained and photographed. Several exposures 
were of abe necessary, rd with suitable precantions 
it was to repeat any partioufar curve as often 
as en eae 

The variations of voltage and current wjth time 
in a typical case are conveniently ahown® together 
in Fig. 1 (9; and (b) indicatee n nature of the 
current-voltage curve. It may be seen that orf 
breaking the current in the inductive circuit across 
which the tube is connected, the voltage rises with great 
rapidity (to 800-400 volte) and drops almost immedi- 
ately to a low value (about 11 volta in this instance), 
At the same time the durrent rises to more than 
6 amp., and, as Fig. 1 (b) ahows, att&ina ita maximum 
as the voltage reaches its low value. The resistance 
of the tube at this stage is between 1 and $ ohma. 

The extinction voltage (which varies somewhat as 
the conditions are al ) is also seen to be quite 
different from that usually found when the ordinary 
pink glow is seen. It was thought at first that the 

rise in potential (Fig. 1 (a)) synchronised with a 

second increase in brightneas which is usually obeerved, 
but the current is always tero before the second peak 
is reached. Sometimes as many as three or foar 
flashes were sean, and there were other divergences 
from what may be regarded as the normal behaviour 





under these particular conditions, but it is not ible 
to discuss them here. F. A. Lora. 
Physics Laboratories, 
University, 
Leeds, May 28. 


The Corpus Luteum and the Cauge of Birth. 


RzomwrLY, Dr. F. H. A. Marshall (Biol. Rev., 2, 
120; 1927) bas examined the question of the relation 
of the corpus luteum to the causation of parturition. 
He has not reached any definite oonelusion on the 
matter, but suggesta that the stimulus for parturition 
may result from an ovarian- Po MA. 
Certain investigati which T have Sanyidn 
on for some tame into the fotel membranes 
p tation of the ikl Bettongia ocuniculus 

ve brought in their train o tjons which appear 
to show that the ovary has no influence whatever in 
causing parturition. 

Bettongia ounioulug is a sinall diprotodont inl 
of the family Maoropodidm. A couple o! hundred 
females of this animal have pame into my hands in, 
the last few years. Bettongia is polycestrous, ita 
breeding season lasting over seven or eight months 
of the year. Only one uterus is pregnant at a time, 
pregnancy being entirely unilateral. There is,never 
more than one produced at & birth, there being onl 
one ovum extruded from the ovary of one side. 
= found = exoeptio A to these rules. 

the early stgges pregnancy the two uteri 
underdo identical , so that by external 


examination of the uteri alone it is i je to 
sky which of t is the pregnant one. sterile 
uterus ia th re in a condition which is to be 


ed sa one of ‘ pseudo- oy.” o 
t is now well established uterine develop- 
ment, whether of cy or peeudo - pregnanoy, 
is & result of the naing influence of the secretion 
E SN us luteum, and Hartmann (Am. Jour. 
Phs., 71, SP £30 Resse that the np ia, 
as represen: by e agree with the Mono- 
delphia in this Nepos. oti’ the oase of Bettongia, 
the ‘ peeudo-pregnanoy ' $t the gterile uterus must 
b8 influced by the corpus luteum of the contralateral 
ovary, Seeing that there is no similargbody in the 
ej °’ p 
* f e 
. 3 * 
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vary of ita ben uda. This canimi the living 


in 
normal ial, observations made by Hartmann 
(loo. cit. p. 441) on pregnant opossums from which 
ve aera of oné side and the ovary of the other 

been removed. This supporta, too, Hartmann’s 
contention that operative interferenoe had nothing 
‘to do with bis resulta. When the egg in the 
pregnarty u has reached the stage where it 
posseasee a well-formed primitive streak, involution 
-of the sterile uterus begind to take place, while the 
other uterus undergoes the usual enlargement associ- 
ated with normal development. 

Seeing that & single corpus luteum, situated in one 
ovary, influences, up to this stage, the activities 
of both uteri, is it not reasonable to suppose that, 
at the time of, iavolution of the sterile uterus, the 
secretory activity of the corpus luteum has begun 
to wane ? As such seems to be the case, it is obvious 
that parturition could scarcely be caused by the 
action of the corpus luteum. 

The only other way of accounting for the regressive 

in the sterile uterus is to that 
may due to some inhibitory influence, but it does 
not seem that any such influence could exist without 
involving both uteri. T. THowsoN FLYNN. 
» University of Tasmania, . 
. May 4. 





Personal and Impersonal Styles in Scientific 
Communications. 


DnuurERATELY encouraged by some editors, though 
not, I am assured, by d Editor gt nid sas. & prejudioe 
is wing against the use o person in 
PEN E En If it were part of a more general 

rejudioe against the increasing egotiam of scientists e 
Manite for example, in squabbles over priority 
and the assignment of credit), it would be admirable, 
though probably futile. ` But it is not; it is merely 
the io fad of the moment, and is wholly oon- 
temptable. Truly, it is not well to be always saying 
‘I’; bub there is no virtue, moral or literary, in the 
mechanical substitution of the third person for the 
first. The literary vice is not the repetition of 
pronouns or of any spronoun in particular; it fs 
needless repetition in general; pronouns are mentioned 
specifically only Because it is 
‘repeat them too often. It 1s very much worse to 
repeat a cumbrous and arteficial phrase than to repeat 


& pronoun ; when we find dur pages, seduloualy 
cleared of ' I's,' i with ‘ the present writer ’ 
*and ‘the author of tht t paper, it is surely 


time te proton against & Pharisaical misinterpretatfon 
of the Law. 7 

Pedanta are too often ingenious in their 
sins; and somebody will probably discover htfrary 
sanction even for this last abomination, perhaps in 
the introductions to the WaVerley novela. I would 
therefore insist that, even i? Scott's carcumstances had 
been normal, even if he had said * the presents’ jy. 
he meant ‘this,’ Scott and his like, for all their 
excellencies, would still not be fit models for thoee 
whose first duty is to be brief and direst. If we must, 
imitate anyone, let it be the mastérs of our craft ; 
.let us gry to learn from Faraday, Rayleigh, Huxley, 
and many others how to say ‘I’ freely, naturally, 
with el oe and with dignity. : 

For are real difficulties, to gpientiflo 
writing, that it would bee foo to ignore.e An 
analysis of about 200 of the worst flounderings in 
recent journals that they anise in three ways. 
First, Prof, Smith wants to refer to his own earlier 
work, but does no® like to*say ‘I found in 1924 . 4 .' 

«Why should he not denote himself, as he would any 
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particularly tempting to |. 
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other penon, by his nam, and say, ‘ Smith found .*".’ 
Second, impersonal narrative becomes tedious; we 
want to vary ‘The next i + yas... with 
‘Then I tried...’ Why abould we not? The 
pronoun. here isequite unobtrusive; for mo*emphaais 
can fall on it, as reading aloud will show. Last, we 
want to make a personal statement, ishi 





our opinion from facte or from the opinions of others. 
Here a moral issue is raised. . If weeare not"prepared, ° 


to make a personal statement in nal form, are we 
justified in making it at all? true modesty, er 
any other virtue, permit me to oocupy seii nt 
in airing my views and yet forbid me to call them 





mine ? Norman R. CAMPBELL. 
. . 
The Arc Spectrum of Chlorine. 
REGULARITIES in the aro of Cl were first 


discovered by Turner (Phys. Rev., 27, 897; 19280), 
who found three pairs showing the differance 880 
om.-1. A consistent extension of this work into the 
visible, and theoretical interpretation haa, however, 
never been attempted, especially because the separa- 
tion of the chlorine lines into arc and spark lines had 
not been possible. Thus the data given in Kayser’s' 
* Handbuch” contain lines of both 

Revently Mr. K. Asagoe, of this ratory, has 
been able to identify 23 aro lines in the between. 
4700 A. and 4200 A. The method is similar to that used 
by Wood and Kimura (Astrophys. Jour., 48, 181; 
1917) in separating the arc and spark lines of iodine? 
An examination of these Cl lines shows that they 
form the combination 4s!3P —4p**(S, P, D). .The 
aed differences between. the five lower levels are 
530-4; 838-7; 1899-1; 640-8 om.-1. Attention has 
already been directed to the first of these byele Bruin 
(Amsterdam Proc., 30, 19; 1927). But these are just 
the differences which one finds between Turner's 
lines in the far ultra-violet region. They must conse- 
yma be identifled as *P(8p*)-**P(8p*, 4s) In 

e follo 


i teble the individual lines, their in- 
venalia end levels; Ero ivo: 


1396-5 3  *P,-«P, 1351-7 8  *P,-'P, 
1389-0 4 — *P,-4P, 13473 56  PB.-'P.- 
1379-8 5 — *P,-4P, 1885-8 2 —*P.-"P, 
1368-5 5 — *P,-'P, 


All the lines found by Turner are thus accounted? 
for. Although the terms arising from the configura- 
tions (8p*) and (3p*, 4s) are still approximately 
‘normal,’ that is, 00 veotof coupling 
is of fyussell-Baunders type, the higher ferm group 
arising from (Sp, 4p), w. the visible linea have aa 
initial state, a decidedly different character; 


whereas the ten 4p levels which are grou 
irregularly, are ap tly due to some gnterm 
coupling (Goudsmit«Uhlenbeok). 

quently a eertain ambiguity in 


to the 4p) groug. o r, the weaknees of 
intesmsombinations Mads to 


distinctfon betweqn 
doublet and quartets level&, * 
Catepone ng *eeulis in bromine and iodine have 
been obtained, but the work is still insprogred@s. e 


four 4s levels arise from & pirce spesqunda, pni 
ur 
te 


is *oons. 
ighi i-valuea 
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The Influence of Gravitation on Electromagnetic Phenomena. a d 
? s . By Prof. E. T. Wurrrakzsg, F.R.8. z 


N the Bakerian Lecture of 1850, Faraday 
described a series of experiments which he 
had made in searching for a connexion between 
gravity &nd electricity. “The long and constant 
persuasion,” he said, ‘‘ that all the forces of Nature 
ate mutually dependent,. having one common 
origin, or rather being different manifestations of 
one fundamental power, has made me often think 
upon the possibility of annie p. by experiment, 
a sonnexipn between gravity and eleotrioity, and 
so Introducing the former into the group, the chain 
of which, including also magnetism, chemical force, 
and heat, binds so many and such varied exhibi- 
tions of force together by common relations.” 

The results of Faraday’s experiments were nege- 
tive; but, he said, “‘ they do not shake my strong 
feeling of the existence of a relation een 
gravity and eleotricity, though they give no proof 
that such a relation existe." The proof was, 
indeed, not obtained until seventy years afterwards, 
when the measurements of photographic plates 
taken at the eclipse of May 1919 showed a de- 
flexion of the rays of light from stars when the 
fays pass close $o the gravitating mass of the sun. 

e general theory of relativity, by which this 
deflexion was predicted, asserts that the presence 
of matter or energy in any region of space affects 
the meto in that region ; as we may say, it causes 
& ' ourvature ' or ' distortion’ of space, which not 
only determines all the gravitetional effects in the 
region, but also has & remarkable influence on any 
eleotromagnetio phenomena which may be taking 
place there. This is the true solution of Faraday’s 
problem. 

It is important to notice that gravity and elec. 
tricity have been brought into connexion in eesen- 
tially the same way as light and electricity were 
«brought into connexion by the Maxwellian electro- 


magnetic theory of light, namely, by f reae: i 
that the same /ether' transmite both kinds o 
actions. “It is true that we do not muoh of 


the ether howadays, and certainly do not fegard 
it as a quasi-material medium filling all space ; but 
when we endow space itself (or, in non-statical 
problems, space-time) with properties such as our- 
vature, wesse making it p e part of an ether. 
The principle that one and the sanfe ethem ought 
to d. d for all purposes was enunciated by F. y 
himselt: ''It is not at all unlikely,” he said, “ that 
if, there be am ether, it should have other uses than 

simply the conveyance of radiations.” | . 
. In what follows I shall make -the sim lifying 
assumptionShst the gRevitatiomel fibld is ‘ ET, 
t is, such as would be produced by gravitating 
masses which are permanently t rest relative to 
h other, so that the curvature of at any 
pomt doed ayt mgr vum the time. » In the distorted 
éf fhis fix vitetional field, ‘I suppose an 
elegtroms&netio field (eitbef stetjcal, or vafying 
with ethe ttme)'to exist? strictly speaking, the 

z 1 From a lecture deliygred to the London Mathematical Boca. 
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electromagnetio field has iteelf a gravitational effect, 
that is, it changes the metric everywhere; but this 
effect is, in general, small, and we aie. the 
ideal case in which it is ignored, s0 we suppose 
the metrio to be simply that of the gravitational. 
field originally postulated. š 

The rebien before us, therefore, is to stady the 
existence and propagation of electro: etio flelds 
in'a medium whose properties (that 1s, the dis- 
tortions of space) vary from point to point, and this 
naturally a comparison with the Max- 
wellian theory of electromagnetic fields in a nfedium 
the specific inductive capacity and magnetic permea- 
bility of which vary from Io to point. Do che 
effects of the distortion o TR resemble in any 
way the effects of a variable dielectric constant 
and permeability 1 

The answer is in the affirmative, though the 
resemblance is not quite perfect. Ins gravitetional 
field there are eight partial differential equations 
whioh have exactly the same form as the 
Maxwell’s equations, but in place of the three 
simple lmear equations which connect the compon- 
ente of the electric displacement of the Maxwelli 
theory with the componente of the eleotrio force, 
and the three equations which connect the com- 
ponents of the magnetio induction with the 
«componente of the magnetic force, we now have 
six linear equations which express six of the twelve 
components in terms of all the six others. 

us, from the mathematical point of view, the 

problem is similar to that of the Maxwellian 
electromagnetic field in & medium the dielectric 
constant and magnetic permeability of which hare 
a kind of six-fold molotropy. A prophetic adum- 
bration of all this is to be fdund in a remarkable 
sentence written by FitzGerald go long ago as 
1894: “Gravity is probably due to Ap Pea of 
structure of the ether, produced by the presence of 
matter.” . i 

To leam what a we mist solve these 
eqpations, and, aa & arti simplest case, let us’ 
suppose that the electromagnetic disturbance is a 
ray of light. In this cage it is not necessary to 
obtain the complete solution of the partial differ- 
ential equations, since we can make use of the 
theorem that “a ray of light is a nul? geodedic of 
spape-time.” Let us, «then, pose that the 
gravitational field’is-due to a single gravitati 
mass, which we may call the ‘ sun,’ and let us fin 
tHe null geodegics of this field, which will be the 
paths of rays oblight in the fleld of a single gravi- 
tating centre. - We find that a ray of ight which 
comes from infinity and does not pass too near the’ 
‘sun’ is simply deflected through a small angle, in 
the sae way as the light from stars was actually 
fouftd to be deflected fn the eclipse pho phs. 
But if it is aimed almost directly at the mags Lich, 
it must be renfembered, we are supposing to be 
oqlleqted in a point-oentne), much more interesting 
things may happen. .Thus if a certain constant, 

pst : 
*° e. 


à 
JuxE 30, 1928] . 


4 - 
E E on the initial conditions has a particular 
ue, we obtain light-rays which are spirally 
asymptotic to a certain circle surrounding the ‘sun’; 
onb type of ray represents light which, coming from 
infinity towards the mass, is ‘ captured’ bẹ it, and 
nevesgets away again, but circles round it for ever ; 
&notheretype of ray, on the other hand, representa 
luminous energy which is, and always has been, 
‘imprisoned in the immediate neighbourhood of the 
mass. 

These phenomena cannot be observed in the case 
of our actual sun, because ita mass is not sufficiently 
concentrated : the sun'sebulk prevente the light 

. rays from getjimg close enough to ite centre; but 
it seems, conceivable that, at the nucleus of an 
atom, we may haye a concentration of mass into 4 
space so small that the capture of light by an 
intense gravitational fleld may be realised. 

To pursue this matter somewhat further, let us 
donada the field round a point-mass. If we draw 
round this mass a circle, the length of the perimeter 
of the circle may be denoted by 2rR, & definition 
which determines the physical meaning of the 
quantity R. But the norma] distance between two 
adjacent circles, of perimeters 2x2 and 27(R — êR), 
is not 8B, but ôR multiplied by a multiplier which 
increases indefinitely as R approaches a oeftain 
value a which depends on the sun’s mass : that is 
to say, a8 we approach the circle of perimeter 2ra 
from outaide, we find greater and greater difficulty 





in making AY headway ; we have to travel a very, 


great distance in order to from one of these 
circles to another just inside it, the perimeter of 
which differs from it only very slightly, and we can 
never actually attain to the circle with perimeter 
2ra, 

If, then, we consider a ray of light coming from 
infinity and travelling directly towards the point- 
mass, the velocity of the light will always be 6; 
but when it begins to approach the circle of peri- 
meter 2ra, this*velocity will only be sufficient to 
carry it onwards very slowly, if we measure ita 
pro by the rate of diminution of perimeter of 
the circles it outs through, and it can never, in any 

«time however great, get nearer to the mass than 
the circle of perimeter 2ra. ° 

Thus, although the light is actually travelling 
for ever with ita usual velocity, it remains per- 
manently in the neighbourhood of the point-fhass. 
The capture and imprisonment of radiation by 
the intense gravitational fjeld surrounding a point- 
mass is a remarkable ‘theoretical ibiltty, 
markedly different from anything in ore telaivity 


a ee . 
t us now leave the consideration of light rays 
. and pass on to other kinds of tlectromagnetio 
phenomena. The mathematical difficulties here 
are greater, since we now cannot avoid the partial 
differential equations; but they cam be solved in 
many cases, provided that we take the dimyglest 
possible type of pev field, which may be 
arrived at in the following way. Consider the field. 
due to a single gravitating centre, and, fixing our 
attention on the*neighBourhood of a poiat €, 
suppose the,gra&vitating centre to bg ramotedto & 
No. 3061, Vor. 1214 * 5 
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very great, distance from O, while its mass ‘is 
Increased, so that the attractive force at O (to use 
the language of the older physics) *remains finite 
and equal to gẹ then we obtain what we may call 
a quan-umform gravitational field. In the neigh- 
bourhood of O it is essentially the ‘ uniform grayi- 
tational field ’ of the old physics. : ; 

Let us now consider the shidpe of the equis 
ponr surfaces in a quasi-uniform gravitational, 

eld, due to a single electric charge at (say) slo 
origin. We find that these equipotential surfaces 
are a family of coaxal Leges having one limiting 
point at the origin. us the differenoe which & 
quasi-uniform gravitational field makes to mhe 
equipotential surfaces of a single eleotrio charge is 
that, instead of being concentric spheres, they 
become coaxal spheree—they become more crowded 
together on one side of the charge, and less crowded 
on the other. The effect is exactly the same as if 
we supposed that, instead of having a gravitational 
distortion of space, we had the specific inductive 
capacity and magnetic permeability of the medium 
each varying as we move in the gravitational field, 
so that the medium is stratified at right angles to 
the direction of gravitation. 

From these dimus ions we oan deduce a physi- 
cal result of some interest. Suppose we have ag 
electric charge at rest at the origm, and suppose 
we have initially a quasi-uniform gravitational 
field in some particular direction, and that we then 
reverse this so as to have a quasi-uniform gravi- 
tational field in the opposite direction, 4nd then 





reverse back to the origmal state of things, and so 
on. At each reversal the electric equipotential 
surfaces will change from being a family of coaxal 


n with their second limiting point in one 
ion, to a family of ooaxal spheres having their 
second limiting point in the opposite direction. 
But this regular alternation of the electric field 
must set up radiation, just as the alternation of the 
electric field in a Hertzian oscillator does: and 
therefore an electron at rest in a varying gravita- 
tional field will, in eral, emit radiation. 

The knowledge that a motionless elegron may 
radiate, while (as a natural conseqpenoe) an 
accelerated electron does not neceMarily radiate, 
in a gravitational field, may prove useful in account- 
i for the behaviour of electrons in atoms. 
on,to the case when, the gravi- 
tational field js ethat due to a si gravitating 
mas $ a point, so that we have Schwarzschild’s 
metric. The solution ‘which represents theepoten- 
tfal of a single elegtric charge, and therefore 
oorrgeponds to the 14R of the ordifiry theory, 
has recently been discovered by Mr. CObpeon.! 

The €orn? of the bquipogential is re- 
marRable. Yery nfar the elbotrio charge they are, 
of “course, igfily spherds the centre of whi 
is at the charge. But as we get farther from qe 
charge and nearer to the grewite mass, the 
equipotentials bbhave as if theysavere by 
the pass, so that eveptually they become concave 
to*it (and therefore convex towards.tpe charge |), 
the mass beipg in & cu -shaped depression in the 

. . Soo, å, 118, 184; 1929. . e * 
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equipotential surface. Eventually we reach an 
equi tial which consiste of two closed surfaces 
touching each bther, one (the amaller one) enclosing 
the gravitating mass but not enclosing the ohare 
while the other {the larger one) encloses thi 
smaller surface -and also encloses the charge. 
Beyond this, again, we have & series of simple 
élosed surfaces, each of which encloses all the earlier 
members of the family.? 

The eleotrio field is precisely the same as would 
be obtained, in the ordi electrostatics, by sup- 
posing that the specific inductive capacity and mag- 
netic permeability of the medium vary in & certam 
way with the distance from tbe gravitating mass. 

Solutions of the fundamental equations have 
been found which represent more complex fields 

* A figure ls given in Mr. Copson's paper, loo, att, 
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than those I have described ; but they arepérhaper 
not well suited for description in a lecture,* and T 
will therefore conclude with a remark about energy. 
In a statical vitetional field, glectromagnetic 
ia quantity, BO we can calculate the 
electromagnetic energy’ contained "in a 
specified region of three-dimensional space by 
integrating the amounts of energy contained in 
the sub-regions into which the region may be’ 
divided ; and the conservation of electromagnetic 
energy holds. In non-statical gravitational fields 
these theorems are no longer true, since energy is 





€ 


not then a scalar quantity; the energy in one 
region is different in kind from the en: in another . 
jons are 


fon. just as momenta in different di 
ifferent in kind from each other. 
*-Beferenoe may be made to Proc, Roy. Soe., A, 118, 720, 1927. 





Heirlooms of Industry in the Science Museum.! 
By Col. Sir Hurry G. Lyons, F.R.S. 


d s idea of & general museum of acience is only 
I seventy-five years old, and was due to the 
Prince Consort, who, after the Great Exhibition of 
1851, urged the formation of an institution which 
yould extend the influence of science and art on 
productive industry. From this pro arogo 
the Science E Art ent bec as an 
eesential part of it, the South Kensington Museum, 
the dual activities of which are now represented 
by the Science Museum and by the Victoria and 
bert Museum respectively. 

For a long time previous to this, scientific instru- 
mers pieces of apparatus, mechanical devices, and 
suc 
& museum designed to illustrate the influence of 
science on technical development did not exist; even 
the Museum of the Conservatoire national des Arta, 
et Métiers in Paris, which dates from the end of the 
eighteenth century, was, and still is, primarily the 
teaching collection of the Conservatoire. Recently 
technical museums having similar aims have been 
established at Munich in 1903, and at Vienna in 
1919; others illustrating special industries arg to be 
found in many cities. : i 

. While no one will dispute the utility of technical 
museums, it quust be.admitted that they fall far 
short of museums in the attractiveness of the 
objects which they contain anfi this fundamental 
difference affects every stage of mufeum airange- 
ment.» For the objects in a technical museum to 
be interesting, something df their history and the 

, the pa which thdy have played in the 
ong development of the branch gf industry 
to which they b , pust be known te the,visitor, 
apa to this &d cere edited sabols are emen£einl 
important objects may bb so displayed that the 
internal working parts oan be sedn, and their pur- 
póge und ;. coloured di 


PNE diagrams and specially 
arranged iltymimgtion may be employed ; models, 
eto,, nfay be shown ih motion; others may be so 
iod ‘that they can be set in, motion by” the 

. . 
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like had been preserved in many places, but | 


*tion on many points in 


visitor ; all this being done with the object of 
supplying essential information in a form intelligible 
to the eral visitor, with additional , technical 
description for the specialist. 

The dominating principle in such a museum 
must be to illustrate development. Everything, 
whether it be an industry, or & group of related 
objects, or a type of tool, is shown so as to emphasise 
the successive stages of development which have 
een traversed from early crude forms which 
sufficed in the days of hand labour through various 
grades of slow improvement to the rapid advances 
of modern times ao effectively aided by steam and 
eleotricity. In some branches of human aotivity 
it is instructive to show & few examples fgom the 
times of the earliest civilisation, and from the handi- 
work of primitive racea who exist to-day. In this 


, way the story of time measurement, of various, 
, band tools, and of land and water 


transport for 
example, can be illustrated far more effectively and 
attractively than if the exhibits were restricted to 
those dating from the last few oenturiee. 

To take the case of an industry, aeronautics 
furnishes a convenient example of rapid develop- ' 
ment, for air transport has grown from its first 
experimental stages to an important branch of 
world communication within the lifetime of many 
of us. The series exhibited in the Science Mugeum: 
begins with the firat* power-driven model sero- 
plame which John Strtngfellow constructed in 
a &nd which achieved a free 
yards. Later on experiments in ‘ it 
were of great importanoe in ovn be. 


Lilienthal was ita greatest e 


ing tandem 
monoplane, of which a model eon ahi exhibition, but 
it failed to make a sucteasful flight when tried 


9Q3. 
X ud by the experiments of Lilienthal in, 
es ° 


e , j e 
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piding t, the brothers Wilbur and Orville 
right, Dayton, Ohio, carried out a large 
dumber of glidi 


flighta during several years after 

Lilienthal’s death, and the suooess which they 
achieved encouraged them to construct tReir first 
ee en aeroplane, with which they made 
aai] flights on Deo. 17, 1903, 

thet longest ‘being one of fifty-nine seconds, when 
' the distance covered was 852 feet. The aeroplane 
with which they made their flight is now on 
exhibition in the Museum, having been lent by 
Mr. Orville Wright. Another important example 
is Mr. A. V. Roe’s light ttactor triplane; which was 
. built and flown*by him in 1909, and is remarkable 
for low power of the engine, a 9 h.p. twin-oylinder 





J.A.P. . Another addu e is the 
Antoinette model, of French di waa flown 
across the Channel by H. Latham in July 


ned Mr. 8. Cody mischius qian he eed de 
the military manœuvres of 1912, is also preserved 
in the Museum as an instructive ries 
e el This series is fittingly concluded 
the ickers-Vimy Rolls-Royce or Whitten, Brown Ww 
Sir John Alcock and Sir. Arthur 
made the first direct trans-Atlantic flight in June 
1919. The extraordinarily rapid development of 
buy icm of transport is strikingly demonstrated 
the fortunate juxtaposition in the gallery of the 
ets of the Wright Brothers’ aeroplane, which 
flew 284 yards in 59 seconds in December 1903, 
and the Vickers-Vimy aeroplane, which cov 
1890 miles in 15 hours 57 minutes in June 1919, 


only 164 years later. : 
Road transport also provides @ series in which 

the transition from early to modern 

is strikingly shown—that of the bioyole. 


from tle hobby-horse of 1818, the first 

form of two-wheeled machine was the early sri 
invented by Kirkpatrick MacMillan, a blacksmith, 
of Dumfriesshire, m which he anticipated the rear- 
driving safety" bicycle of forty later. 
Michaux’ 8 bicycle of 1865, one of 80-called ' 
* boneshak: 


ers, the B Rpiderwheel Bioyole, 
and Lawson’ 8 dicyclatte 1879, bting us to the 
» safety bicycles of to-day. 


Fost as in an industry, so with each tool*or 
machine, the successive m which the early 
form has advanoed thro eae ers of in 
efficiency, or of greater oonvénience, bear 
to the inventiveness of sucogesive generations, and, 
wherever poet: 5 on: is illustrated. Miners’ 
lampe are represen by a long series, ingluding 
ey ee d reise m Sir Humphry Davy’s 
test pattern of the modern lamp. In the 
same way ore sre instruotive d duae Pci iig OB,e 


Desi uU many fiodora typis 


illustrates the rapid advances made in a 
instrument of great economic importance. 
In machine tools, the primitive form of Isthe, 


- in which the work is. rotated by means of the 


forward and backward movement of a bow held 
in the right hand, was long in use and still exista 
in some countries, but it was laced later By tho | ro 
*spring beam, or pole drive, and this typ | 
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used by ihe chair-makers of High Wycombe. 
About 1800, Henry Maudslay*oombined the slide 
rest and the use of a lead screw with'change whoela 
for the production of screw threads, and the first 
workshop tool in which Maudslay embodied his 
invention is ed in the Museum. A further 
advance is haan by Roberts’s pack-geared slide 
lsthe of 1817, after which examples of the most 
modern of workshop lathe complete the stony. 

The early history of the hammer is illustrated 
among ihe hand tools, where there is one of the 
diorite hammer stones which were used to hammer 
out the shafte of granite for the obelisks of ancient 
Egypti. but when greater aba ws needed 

ical devices were ad A lift hammer 
of 1556 is shown by am 
hammers were still in use at the’ 
nineteenth century; two hammers i 
erected in Partemouth Dockyard in 1804 by Simon 
Goodrich are shown by a model. In 1880, James 


.Nasmyth invented bis steam hammer, which is 


represented by a working model; and other modela 
show the various improvements which were intro- 
duced at later dates. The great power preases of 
to-day are too large and heavy to be shown, but 
illummated photographic transparencies are utilised 
to show the form and character of those used im 
modern practice, 

The early. forms of any machine or tool are now 
of the greatest interest to us as we compare them 
with later poker cda but only in few cases 
have they been preserved. The first design is 
dus ai ; jte imp rtenoe is thereby 

it is not until much later that 

ita historical value is realised. eee 
has usually disappeared. Fortunately, a con- 
siderable number of such early types ave been 
ired from time to time und ihe nation, among 


*which are : 
Arkwright’s original ‘drawing frame’ of 1780, in 
which the drawing of cotton is e by successive 


pairs of rollers revolving at increased rates of speed. 

Two of James Watt’s double acting rotative 
beam engines of 1788 and 1797, of whiohethe latter 
is shewn in motion. Amo logometives, the 
ish aco tho Billy. of 1813 and *the Rocket of 


most portant of four which are 

ee marine i a 
ks, age a e of of Bal e Ponti 

Turbima, and the turbine engines with 

hich tho steamed thirty-fülve knote at Sithead 

The collection of ahtp models contaifis a rfümber 

of early and Pi der contemporary models 

whioh furnitih «lo «letqjla of _construgtion and of 

wW are not o obtainable ; they 

influde a model,of Christopher Columbus's ahip, 

the Santa Maria, which was presented «by the 

Spanish Government ; the Prifice, whiqhewas built 

M Maia W. Pett in 1660; salso & oon- 

el of a 64 man-o'-waf of 1805, 

haa "eurfolied much information for *the 

t re-rigging of the Victory at Portsmouth. 

E Suy instructive model A, that of & rhe 
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of 1660, built in the style of the Dutch vessels of 
that period. 

The wholesale disappearande of the earliest 
forms of tethnical instruments, to Which reference 
has already been made, has often deprived us of 
all but a amgle specimen of ita type. An accurate 
gopy is then tha only way of representing it in a 
collection, and in recent years a number of repro- 
ductions of this kind have been acquired by the 
Museum. They molude an astronomical instru- 
ment of, Egypt (the ‘merkhet’) which was used 
for setting out linee, and for de ining thé time 
by observjng the of selected stars over the 
meridian, and a shadow clock of the same country, 
both dating from about the eighth or tenth century 


3.0.; the ‘gtoma,’ as used by the Roman land 
surveyors, and also one of their 10-foot rodg; 

two telescopes made by Galileo, which are now 
pere 2 aie Newton’ svrefleoting tele- 


Paus a himself, and now in the lon " 
f the Royal Socie ; and a copy of & ourteenth 
century rain-gauge 


om Korea. 


It only occasionally happens that the life-work. 


of one of the great mventors of the past can be 
suitably shown in & museum, but in the case of 
James Watt, the attic workshop in which he worked 
n ing the last twenty years of his life has been 
uoed, and in it are placed all the machines, 
te and other contente of the Original room abe 
Heathfield, near eee . 


Obituary. 


Pror. Orro NOBDENSKJÖLD. 
DER OTTO NORDENSKJOLD, professor of 


nd uid aeo t UN e ds 
result of a street accident sustained two days 
before. A nephew of the t Swedish explorer 
and scholar, Baron A. E. ordenskidld, his atten- 
tion was turned to natural science at an a Sar 

and as a student at the University of U. 
specislised in geolo He was appointed leoturer 

on mineralogy at peala after taking his degree in 
1894: 

The spirit of Linnseus broods over his old uni- 
versity, and the gus Otto inibi ee felt the 
old urge which for nearly two hundred years has 
sent out Swedish na ista a8 pioneer-explorors 
to all parte of the earth. In 1896 he organised his 
first expedition, when he Jed & pea Swedish men 
of science for a summer’s work in Tierra del Fuego 
in order to compare the geological formations, the, 
fauna and flora of that southern archipelago, with 
those of north-western Kurope. The glacial de- 
posits attracted his attention in Todos and 
after the return of his companions rooeeded to 
the ro tht, Cord lake-distriot of Murat Patagonia, 
where thé Cordillera ‘of the Andes is interpene- 
trated by* the fjords of „the Pacifico and "where 
& narrow zone of sharp transition separates the 
wooded slopeg exposed to the wet west winds from 
the dry grave emia of the . Theregion, 
then unexbWered and was of special 
nib at the time, because of the dispute between 

Ebo a the Argentine Republic as to the delimita- 
tion of the boundary set Out in the treaty as “ the 


ere eas summits of the Cordillera forming the water- 
" and N past ps old's onstratipn thaf the 
ead show 


relation to the LE 
foreshadowéd the cor) promisoewhith Sir Mas 
poten. s subsequent arbitration * oommissjon 
ily settled. the summer*of 1898, Norden- 
ane d cadnmed 4 small scientific e ion to 
the Klond ko region ; of Canada, then at the height 


of be sd 
from this exfeditign NordenaRjéld 
found pon thterest of Eurbpean geographers oon- 
trated on Antgrotio research, to which his own 
AE Tolas had’ beer? directed sh theo Sixth 


No. 9061, Yd. 121) ¢ ee . 


in the University of Goteborg, 


International Mc ar a Congress in 1895. The 
Belgica expedition just returned from its 
experience of the first Antarctic night, the Southern 
Cross n under Borchgrevink was win 
for the time on the Anterotio continent, 
preparations for two great national ODA, 
working on & common plan in different regions, 
were going forward rapidly in Great Britain and 
Germany. Nordenskjold determined that Sweden 
should take ite part in Antarctic research ; he set 
himself to the tremendous task of funds by 
private and public ap to the small circle ot 
‘scientifically minded Swedes. In arder to gain 
personal experience of polar conditions he went 
to East Greenland as a member of Amdrup’s expedi- 
tion of 1900. He succeeded in fitting out an 
expedition in time to take part in the simultaneous 
series of observations. He was fortupate in 
securing Capt. C. A. Larsen, a Norw pen 
had already bad experience in the W 
tó achiral his ship the Anidrciic, and in a 
& very able body of acientific acgistante. Early 
in the Antarctic summer of 1901-2 he reached 
his base at the farthest. accessible point in the 
Weddell Sea on the east coast of Graham Land, 
while the Gauss under Prof. E. *von galaki 
(ngw the sole survivor of “the Antarctic 
who started their work with the present century) 
and the pé d under Capt. Scott took up their 
statiens at two far-distant pointe on the circum- 
ference of the continent. A year later the Scotia 
under Dr. W. 8. Bruce completed the first of the 
great combined internafonal efforts to study the 
physic&l conditions of Antarotica. 
» Nord jóld alone of the four decided to send 
bac r landing, in the expectation that 
-iho should retugn the fo year to take him 
off. He passed the winter of 1902 at*Snow Hin 
in 64° 27' 8., carrying on meteorological and mag- 
netic observations, and on the & ar A 
making ical and zoological oo ons 
He ea to on conditiofie adverse to any extended 
aledge mek from his base, though he discovered 


, and followed ita ooast to 66°S8. 
qu returning he eagerly awaitedethe return of the 
shipgrhich never came. A second winter had to, 
be spent in the shut, but the observations were. 

e . e 
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Sontinudü steadily until in the summer of 1903-4 
an tine vessel a to bring him back 
to oivilisation. The Antarctte had found the ice 
conditions of the previous year so bad eT 
was landed to attempt to reach Snow by 
al over the coastal ice, while "e Ced 
returned northward in the hope of 
.towards the land farther east. T he P dell Bes 
proved inexorable and the ship was crushed and 
sank. Larsen and his crew wintered in a hut, 
Gunnar Anderason and his land- in another, 
oe by the most tic comsidence in the 
mon ais exploration, both parties arrived at 
“Snow juat ih time to retum as a united expedi- 
with Capt. Irizar in the Uruguay. 


On his return to Europe , Nord jold was 
pe profeasor of geograph: in the Uni eme 
Goteborg, where he continued to ocoupy himse 


in preparing the full report of the resulta of his 
expedition, the publication of which was facilitated 
by a grant from the Swedish government. The 
Antarotio gives no rest to a man who has once come 
within the field of its attraction, and Nordenskjöld, 
like Scott and Shackleton, set his heart on a second 
and greater effort to get at the baffling problems 


of south polar geography, glaciology, adi l 
rd 1913 fie had worked out, in RA ch 
Admiral Palander, a scheme for an Anglo-Swedish 
expedition, and obtained promises of support from 
his own government and from influential author- 
ities in t Britain. The outbreak of war in 
ae ut an end to the p tions, and he never 
e Antarctic 1909 he had visited 
Woet Greenland: and since the War he made fre- 
duene ue to Spitsbergen and Iceland, continuing 
EET studies in Arctic geolo In 1920 he 
Patagonia with a party of Swedish geolo- 
gita, following the discovery of remarkable xs 
re . n 


i his jenure of the professors at 
Gdteborg, Nordenskjöld had always i his 
students with the spirit of research and maintained 
the high traditions of Swedish «xplorers and 
students of N&ture. He was modest and un- 
‘obtrusive in his manfier, but insistent and pęr- 
severing in the promotion of exploration and 

As a leader he was lees a commander 
than a trusted confrade and & constant friend. 
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An enthusiast in the search for knowledge, he was. 


indifferent to the speotactlar publicity which 
gratifies amall-minded amBition. He always main- 
tained the happiest relations with the geo 
and ee orers of other countries, 

be grea eed by many friends in all of 
the sine f whose sympathy goes out to his widow 
and childr en. Heer Rosset Mi. 


Da. J. A. THOMSON. 

Dn. Jamas ALLAN THOMSON, who passed away 
on May 6, was at the tim of his death direftor 
of the Dominion Museum in Wellington, New 
Zealand, and also president ol hå Now Zealand 
Institute. Notwithstanding ill-health, he hada 
pay Enn distinguished career. He was the fimt New 

and Rhédea Scholar, and wént*to St. John’s 
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College, Oxford, in 1906, where he was awarded the 
Burdett - Coutta Scholarship, and dater he was 
ap ER eotureahip in geology at, St. John’s. 
ord in 1908, Tonon worked on 
the ime ogy A the Western Australian idfields, 
and published several papers relating to them. He 
was chosen senior for the second Booth 
ition in 1910, and went to Sydney to work 
Sir Edgeworth David with the view of prepar- 
ing himself for his work. Unfortunately, at this 
point in his career, the first signs of the disease to 
whioh he ultimately succumbed began to show, 
and, greatly to his own disappointment, aud thateof 
others, he was not allowed to go with the expedition. 
Returning to New Zealand, (Thorson joined the 
Geological ey a8 paleontologist, & position 
which he held until 1914, when he was appointed 
to succeed the late Mr. A. A. Hamilton as di 
of the Dominion Museum, and in spite of ae 
health he continued to occupy this position un 
the end. Though repeatedly forced to lay aside 
his work and battle with disease, his scientiflo 
activities never ceased for long and his interest in 
scientific matters was never dulled. He published 
many papers on geological subjects, and during the 
last six years at his life he was busily Sl ie on 
a monograph on the brachiopods, aework which he 
Bred unt tong ene to finish and to see in print. 
For his geol work, Thomson was awarded 
the Hutton Medal of the New Zealand Institute, 
and last January was elected president of the In- 
stitute ; he was also one of ite ori fellows. His 
death removes a scientific worker of the highest 
ideals and & man of exceptionally attractive 
mality ; in the face of much physical weakness 
e maintained an unconquerable cheerfulness. He 
died of tuberculosis at the early age of US 
geven years. C.C.F 





———— 


PRor. JomaNNES Gapamap, Director of the 
Pharmaceutical-Chemical Institute in the Uni- 
versity of Marburg,-died on April 15 at the age of 
sixty-one years. <A native of Waapa in 
Silesia, he was, appointed professor o a A 
ceuti chemistry at thg Universi f Breslau in 
1902, and in 1919 he succeeded the late Prof. 
Ernst Schmidt at Marburg. Gadamergworked upon 
many alkaloids and porci He P. fiore edited 
the rra der P, ablish 
buch der chémischen Tonic ie." After ps 
death of Prof. E. Schmidt, er un k 
the completion of his bdok, “ Ausführliohes Lehr- 
buch der perpe Chemie." € eè > 


*,SoxuLra, Direc Director *of the Chemical 
Techni anirai in t$e Technifohe Hoch- 
schple at Mutnich, died at b end of April, aged 
oe year& A native of Finkenstein, in 
d Schultz t several m in Qe 
ein laboratories of dio anliy dye Factories, 
becoming latar factory directór at Basel.” Ih 1896 
he evas ap inted to "the chair of chenfical teph- 
nology in Muni ich. He was the'aut/for of swell- 
known stend&rd works, including Die Chemie ges, 
Bteinkohsenteera " and. w'f'arbeto ellen." 7 
» 85-5 .* e 
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- News and Views. r 


"APART, from the ‘news value’ of the woman 
-passenger, the latest Atlantic 
technical interest. The Friendship is a Fokker 
F VII float monoplane with high-set, deep-section 
swing, driven by*three Wright-Whirlwind engines of 
150 kw. each. Taking the empty machine as 3-3 
tonnes, crew, oto, as 800 kgm., fuel and oil as 8 
tonnes, the total starting weight would be about 
6-6 tonnes. The route chosen waa a small circle from 
Newfoundland to Valentia, but in the prevailing fog 
tlee seaplane alighted 600 km. farther on, near 
Llanelly, on the south coasb of Wales. A geographical 
distance of 3800 km. was covered in 21 hours at an 
air speed of 130 km. per hour, with a following wind 
of 80 km. per hour according to estimates. Naviga- 
tion was almost entirely by compass and dead 
reckoning, and the accuracy with which the course 
was maintained indicates a fortunate absence of 
serious’ changes in the magnitude of the cross wind. 
The t may be compared with the distance of 
5200 km. from New York to Paris covered, solo, by 
Lindbergh io an aeroplane of one-third the size and 
power. The performance, measured in ton-milee in 
‘proportion to the total weight, is heavily in favour 
of the smaller &ircraft. 


Rawmwx efforts to reach General Nobile and his 
oompenions have meb with success. On June 20, 
Major Maddelena, in an Italian aeroplane, flew over 
General Nobile’s camp on the pack-ice to the north 
of North East Larti. He-found it impossible to land, 
but dropped supplies of food, clothing, guns, and 
ammunition. General Nobile's party totals seven, 
including Prof. Behounek. On June 28, a Swedish 
machine suoceeded in landing by General Nobile’s 
camp. General Nobile himself was picked up and 
brought to Whale Island; and thenoe to his base ahip 
the Citta di Milano on the followmg day. Swedish 
aeroplanes have been searching the coast for Prof. 
Malmgren and his two companions, who left the main 
camp and travelled westward to find help. Several 
steamers tire et hand waiting in tthe hope®of the 

' 106 opening, a8 is not imprSbable shortly, and Soviet 
ice-breakers are in Spitsbergen waters. These should 
be useful if Idee pack “or young ice bara the way, but 
it is unlikdly that they couldsfome a way through the 
heavy ice off North East Lanf. — Afthe time of writing 
zN is no news of the remajnder of the Italia’s crew 

i away with tle wrecked airship. : 
R. Apnundgen. with Com. Guilbaud left Pus t 
Sune 18 ings French aeroplne to take part # the 
search. His planÉ were uncertain, and, of news 
of his movefnenta ot bb taken fo imply digaster. 
fis aeroplane had a eruifing radius ôf eearly 3000 
miles, while thé distance from Tromsö to General 
Nobiles camp is about 1000 miles. Norwegian and 
French watqhips pave been sent nerth to help in the 
searof a, ` A ` : 

e. e 

Puyvarcay shomists of (Jl shadds of opinion "will 
wish to associate themselves with the two hyndred 

* armi, more colleagues ande studente of Prgf. Sydney 
~ No. 306l, Ver. IAs e *o 

° A e H 


fight is mainly of' 


Young, who, on June 15, offered, in an addregs, their 
congrea ions on the occasion, a few months ago, 
of his seventieth birthday, their high appreciation of 
his services to the progress of physical ohefhistry, 
their regret on learning of his resignation the 
chair of chemistry at Trinity College, Dublin, and, 
their cordial good wishes for long and happy-—in 
fact, active—leisure years. Prof. Sydney Young, 
whose name is associated in the minds of all chemista 
with investigations of fyndamental importance on 
vapour pressures, boiling pointe, ang iflo volumes 
of liquids and mixtures of liquids, on the efficiency of 
apparatus for distillation, and on the qifantitative 
aspect of fractional distillation, is a Lancashire man, 
his birthplace being Farnworth, near Widnes. In 
1882 he was appointed lecturer and demonstrator at 
University College, Bristol, and occupied the chair 
of chemistry there from 1887 until 1908, when he 
became professor of chemistry at Trinity College, 
Dublin. Prof. Young was elected a fellow of tke 
Royal Society in 1893; be was a member of the 
council of the Chemical Society from 1804 until 
1898, and a vice-president from 1917 until 1920; 
from 1920 until 1925 he was a member of the Advisory 
Council of the Department of Scientific and Industrial 
Research, whilst he occupied the presidential chair 
of the Royal Irish Academy from 1931 until 1928. 
Two important books bear his name on the title-page : 
“Stoichiometry” (Sir William Ramfay’s series of 
text-books of physical chemistry, 1907 and 1918) and, 
“ Fractional Distillation ° (1908), -revised and ex- 
tended in scope, with the asistance of experts in 
various branches of manufacture, in 1922, under the 
title “ Distillation Principles and Processes.” Among 
Prof. Young’s numerous original papers are some 
devoted to a study of the composition of petroleum. 


Smaa the anthropoid ancestry ef man became a 
subject of scientific discussion and table-talk, the 
interest aroused in the great apes, the nearest living 
relatives of humanify, has had an upfortunate reper- 
cussion upon the very creatures which .« fellow- 
feeling should have spared’ and guarded. Only & 
few years ago & general outory arose against the 
inordinate slaughter of gorillas in Africa, where large 
nunfbers were killed, sometimes for scientific pur- 
poses, more often in the name of sport!, Now 
another of the great the orang-utan, more 
reStrigted in distributión than its African relative, 
is threatened with rapid extermination in Sumatra, 
one of its two strongholds, The natives have dis- 
covered an method of catching orangs alive, 
and since there is a steady demand for living speci- 
mens for zoological gardens, they find the labour 
lucrative, and large numbers have been exported 
adis adus fnonths. In ordinary cases the market 
would me sated emd decreasing demand would 
check the supply at ita source, but there is a heavy 
mortality amo&gst captyred orangs, so that one. 
cannot look to economic Jaws to pheck the disastrous 

$. eIn view of reognt eventa, it would seem that 
nothing but @rastio restriction of the capture anf 
[A a 
. e 
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export of ého orang can prevent its gpeefly extinction, 
and much support will be given to the Society for the 
Preservation of the Fauns of the Empire in ita efforts 
to induce the Dutch Government to impose the 
necessary restrictions at the earliest possible moment. 


Tus danual report of the executive committee of 
the British Science Guild, presented at the annual 
"meeting on June 21, comments on a variety of im- 
portent problems associated with applied science. 
Attention is directed to some anomalies in Patent 
law, in particular the “insecurity of British as 
compared with German *and American patents. 
‘This insecurity *arisea largely through the fact 
that imvajid patenta are freely granted in Great 

. Britain. There are also ‘paper’ patente—obtained 
merely with ,the view of extracting undeserved 
royalties ‘from manufacturers who shrink from 
patent litigation, the cost of which is frequently 
enormous. Another subject that receives attention 
in the report is the position of science teaching in 
the public elementary schools. At present. ‘the 
sélection of subjecta is left to the local education 
authorities. Instruction in elementary science may 
be inadequate or even omitted entirely. A letter 
has been circulated amongst leading local authori- 
ties asking for the names of elementary schools 
in which adequate teaching of elementary science is 
being carried on. This inquiry should elicit some 
useful information regarding the nature of courses 
and’ the methods of instruction followed. The 
position of the technical expert in the public service 
and in industry is now being studied by a special 
committee appointed by the Guild. Since the War, 
administrative and clerical branches of the publio 
services ave been reorganised and a material im- 
provement in the prospects of officers in these classes 
has been effected. There has been no similar rey 
organisation of the tecfinical and scientific branches ; 
new measures &3e necessary to afford such pro- 
fessional officers a status corresponding to modern 
conditions. É e 


Tra report als» presenta a series of six memoranda 
ef, considerable interest,» ilustratmg recent develop- 
mente in the application of science—mainly in the 
fields of agriculture and food products. In con- 
nexion with animal’ nutrition, great import&noe 
attaches to recent investigations of the part played 


submitted to ultra-violet ifmadiation, acquires very 
powerful anti-rachitio pertiee, is an exfnaple. 
Attention is also being paid by the National Institute 
of Industrial Paychology to the problgm of eliminat- 
ing needless human effort and waste of time in 
agricultural ° processes. In such metters as the | 
destruction of injurious fungi and insect peste and 
the elimination of animal diseases distinct advances 
have recently been made. Consideration of these 
problems leads to a reference to the recent Imperial 


Conference on Agricultural Research, At this con- 


ference several useful propdbals were made, including 
the establishment €f thr® new bureaux devoted 
rpepectively to soil science, ‘animal anutritién ‘and 
No. 3061, Von. 121} 
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by vitamins, ‘The discovery that ergosterol, when |e %=e olger than tlle predynastic peoples has come to 


“light in the discovery of the undisturbed grayes of 
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animal health, and the formation of ‘ oorrespond- 
ence centres’ to act as clearing ‘houses for informs, 
tion. Other notes deal with the Empire Timber. 
Exhibition (held*in London last year), thé formation: 
of Imperial Chemical Industries, btd., and ''Soien- 
tifle Method in Conference Procedure.” 

Tas results of archwological investigation in Egypte ° 
during the past winter seem to be in a fair way ig 


‘establish beyond question the early dating of the 


prehistorio cultures of the Fayum and at Badari, for 
which Sir Flinders Petrie has urged a Solutrean origin. 
and a dating directly related to the oocurrenoe of 


. that period in the European area. The exbavatiofis 
‘which Miss Caton-Thompson has carried out under 


the auspices of the Royal Anthropological Institute 


in the Fayum were mainly directed towards finding 
‘material to date the culture as it is found in that 


area. Although the much-desired oemetery which 


‘might produce dateable relics did not come to light, 


one site afforded evidence which, while without 
prejudging ita Badarian affinities, may be regarded 
as directly determining the relation of the Fayum 


‘ culture to predynastio. A preliminary report of Misa 
' Caton-Thompeon's expedition'is being published ‘in 
‘the July issue of Man. Mime Oaton-Thompeon’s’ 
report also clears up & situation of 


me ambiguity" 
which has arisen from aocounta of discovery of 
an alabaster factory which did not make it clear that. 
two different sites were involved. An exhibition 


‘ of such material as has been allowed to leave Egypt. 
_ will be held at the Royal Anthropological Institute- 


on July 9-21; admission free to non-fellows on. 
presentation of a visiting card. 


Waua Mies Caton-Thompson was excavating in 


_the Fayum, Mr. Guy Brunton was engaged on a. 


similar problem at Badari, continuing under the 
guspices of the British Museum the work begun by: 
the Bntish School in Egypt. Here the evidence was. 
complicated by the occurrence of copper beads from’ 
settlements and cemeteries apparently of an earlier 


.date than. any previously known. ‘These had pro- 


duced objecta similar to those from the Fayum, 
potteryeware, sorfte finer in ware and flpislf than any 
other known, & delicately* worked flint dagger, and 
the oldest known stone vase. During the past season, 
on which Mr. Brunton has reported inthe Times o" 
May 26, further suppart ef the view that the*Badarians 


the latter superimposed on those of the Badarians. 
A second phase of Badarian culture hee also, 

disoo*ered with pottery’ of different forms and eye. 
paint palette, of alabaster instead 8t the usual slate.” 


A mran on talking ahd syfichronised motion pice 


, tures, by W. TI. Briftol, the ptesident.of a company 


well known for ita recording ihstrumentg for ingustriql 

applications, is published in the J'owrnal of , 

Institutes for February. The de Forrest Cagp-Fox 
, where the soung is photographed cy the edge 


. of the film, have alreadysbeen swoecemtu]ly used *in 


picture theatrge for short sketches and news 


; Compfite dalking motion picture dramas, howgyer,_° 
* e 


.* . ars t’ °- 
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have not yet'been-presented to the-publjo. It seems || mineral oontams 84 per cent of cesium oxige ‘and ig 


probable that very Shortly the author’s method will 
emble.thia to be done commercially. Many so-called 
educationhl* films are used primavily for. indirect 
advertising, but there are some truly educational 
films the value of which will be considerably enhanced 
by synclfronised sound. In the Bristol system the 
turntable for the phonograph and the projector for 
the film are kept exactly in step by two synchronous 
electric motors operated by alternating current. Each 
of them is capable of trandmitting about a quarter of 
a horse power. The sound-reproducing system consists 
of, three parta, the electrical ‘pick-up,’ an amplifier, 
and a loud speaker. The quality of the reproduction 
depends on each of these three elementa. The elec- 
trical device converte the mechanical undulations of 


the phonograph recorder into corresponding electrical 


oscillations. A long horn and a special amplifier are 
used for theatres. When taking a picture it is of the 
greatest importance that no extraneous noises be 
recorded. Hence the camera is placed in a booth, 
the only sounds reaching it being those which are 
intenddl to be recorded. In perfecting the ‘talking 
motion picture’ two main difficulties had to be over- 
come. The was to get & simultaneous record 
«f the sound and motion, and the second was the loss 
resulting when & film was broken and a piece of it lost. 
In the latter event both the sound and photographic 
records were spoilt. 


. Tm of Greenland has recently pre- 
sented to the Department of Zoology’ of.the British 
Museum (Natural History) & white whale or Beluga 
from Greenland, with the heads and flippers of three 
other individuals. This extremely valuable material 
was collected specially for the Museum by the 
Danish administration, preserved in salt, shipped to 
Copenhagen, and thence to London. On arrival in 
the Museum the whale was found to be in perfect 
condition. A plaster cast of the entire animal, a 
male meesuring 12 feet 6 inches in length and weigh- 
ing about 1 ton, has been made, and this will in due 
course bg exhibited. Diasections of the whale are 
in and the akeleton when pleaned form 
an important addition to the collection. The Beluga 
is hunted in the Greenland seas for the sake of ita 
blubber and ér ite remarkably tough hide, which is 
used in thg manufacture of hoot-laces. The Depart- 
ment has ald received the skin dad skull of a Swedish 
wolf in exchange from the Stockfolm Museum; 
this amimal is now nearly éxtinct in Sweden. Mr. 
D.. Holderness, engineer tq the Harbour Boat, 
AuckBind, New Zealand, hag presented seven gpeci- 
mens of th8 Giant Ship Worm (Kuphus arenarius) 
from the Sglomon «They wer? obtained for 
éhe Museum by Capt. Burgess of the Mission st®amer 
Southern Oross, after several j'egrs of "search and 
i;quira among the natives, and are the first speci- 
mins of &hp soft parts of the animal tha& have been 
seen hy any naiffralist since the time.of Rumphius, 
more this two centuries ago. e The Mineral Collgotion 
of the Musegrti hes recently, acquire a set of minerals 
‘from the pégmatite quarries at Newry, Maine, U B.A., 

° wiigh are now, being worked for Paflugite ; e this 

fo. $001, YEL. LAT o P 0 
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the richest known source of this alkali metal, which 
now finds an application in the construction of 
thermionic valves. 2 e 3 

Ax offer of considerable interest to anthropologists 
and statisticians is made by the Eugenics h 
Association, which announces a competition with 
prizes of £200 and £40 for the beet two eesays by. 
American authors on ' A comparison of both the © 
crude birth-rate per 1000 females 15 to 45 years of 
age and the ‘ vital index’ (or 100 birthsa/deaths ratio) of 
the Nordic and non-Nordig peoples in the Americas.” ` 
Data are to be considered in diffegpnt periods from 
1850 to the preeent time or last available 


Nordio peoples are considered to be thdse whose , 


ancestors came mainly from Nordio countries. Such 
countries are defined as including the ‘Scandinavian 
countries south of lat. 68° N., the Netherlands, 
England, Scotland, North Ireland, and certain German 
States, non-Nordic being regarded aa the rest of 
Europe, Asia, and Africa north of the Zambesi. 
Essays must reach the Association at Cold Spring 
Harbor by Feb. 1, 1929. Prizes of the same amount 
are offered to European authors for eesays on the 
same subject and under similar conditions. 


Tas Right Hon. Viscount Astor will deliver the 
inaugural addreas to the congress at Plymouth of 
the Royal Sanitary Institute on Monday, July 16. 
The popular lecture by Prof. W. E. Dixon on '' Poison- 
ing in Daily Life ” will be delivered o» July 20. The 
subjects for discussion cover a wide fleld, and inolude 


the tuberculosis problem, immunity in soarlet-fever . 


and measles, puerperal fever research and fæœtal 
deaths and injuries, juvenile rheumatiam, ultra-violet 
therapy treatment, health conditions in factpries and 
industrial rheumatiam, smoke abatement, refrigera- 
tion, contamination of foods’ gxposed for sale, milk, 
refuse and sewage disposal, and water supply. More 
than eight hundred delegates have been appointed to 
take part in the congress by government -depart- 
ments in the Britigh Emfire and foreign countries. 
Visita to institutions dealing with child welfare work, 
and municipal undertakings,of professional interest, 
t& medical men, engineers, and others, are - being 
arranged, as well as excuraions of more general interest. 
The Health Exhibition, which-is an important part 
of congress, will include exhibits on water 
softeners, refrigerators, electric appliances, soaps and 
diginfectenta, sanitary gppliances, eto., and will be 


_opened by the Mayor of Plymouth on July 16. 


eA PRELIMINARY &nnounoement has been issued 
giving informaijon about the Fuel Conference, 1928, 
organised as a Übotional meeting of the World Power 
Conference. I* has the support of forty-flve oquntrien, 
many government departments, universities, societies, 
important indmstrial corporations in Great Britain, 
and, wil be held at thg Imperial Institute, London, 
on Bept. 24-Oct. 6. Application for membership 
should be addsaeemed to the Secretaries, Fuel Con- 
ferenoe, 1928, World Power Conference, 36 Kingsway, 
Tendon, W.O.2, the fee for membership being 30e., 
or s. Yor mepabers of participating ingtitutions and 
. 


+ . 
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gssociatiqns.° The Conference will bee divided into 
Sections A-X, covering every aspect of the fuel 
intlustries, and advance copies of the papers to be 
prefented are be available to members .of the 
sections in which they are interested. Reduced fares 
will be available on the railways under conditions to 
be annoUnoed later. Meemrs. T. Cook and Sons, Ltd., 
have been appointed official travel agente and will 
‘assist members in obtaining hotel accommodation, 
Arrangements are being made for official receptions, 
entertainments, and excursions. 


Tu radio photogram segvice which has been con- 
ducted by the Marconi Company since May 1926 
"for the transmfssion of photographs, drawings, signa- 
tures, and facsimiles of all kinds by radio between 


* London and New York, has now been extended so 


that photograms received in New York by radio 
may be transmitted to other important commercial 
centres in the United States of America. A photo- 
gram sent from London by radio addressed to these 
cities is transferred in New York to the telephone- 
wire picture service of the American Telegraph and 
Telephone Company. The cities included in the 
radio-and-wire photogram service are Boston, Cleve- 
land, Atlanta, Chicago, St. Louis, Los Angeles, and 
Ban Francisco. The service between London and 
New York has been widely used since ite inception 
for the transmission across the Atlantic of news 
pictures, facsimile signatures, and even Christmas 
cards. 

Ir is announced in Soisnos that the Willard Gibbs 
gold medal, given annually by the Chicago section of 
the American Chemical Society, has been awarded to 
Prof, William D. Harkins, of the University of Chicago. 
The medal is awarded for work in either pure or 
applied chemistry of wide importance. 


Aw earthquake of moderate intensity was recorded 
at Kew Observatory on June 21 at 16 hr. 87 min. 
58 sec. G.M.T. ‘Phe epicentral di oe is estimated 
to be 4600 miles, and the shock probably oocurred 
near Alaska. A smaller dist oe was recorded 
earlier at 10 hr. 69 min. 54 sec. G.M.T.? the epicentre 
being nearly 10,000 mileg away. e’ 


Tum Institution of Naval Architects has acquired 
the freehold of two houses in Adam Street, thus 
securing for the Institution a permanent home in 
the same neighbourhood as before. On and after 
July f the addreas of the Instftution will be 2 Adam 
Street, Adelphi Terrace, Lofifion, W.C.2. . 


' Commamonation Der’ waa held at Livingstone 
College, Leyton, on June 15. Dr. Carmichael Dow 
waa in the chair and gave an address (fn the advances’ 
that have -been made in tropical medicine during the 
last forfy years. The Principal repo that 1020 
students had passed through the Co and appealed 
for £400 to close the Hnancial year without deQcit on 
the year’s working. ° ! . 

Rarene to Sir Herbert Maxwell’s letter in 
Natuna of June 9, Miam E."Armitege, Dadnor, Roes/ 
Herefordshire, write recording two similar events of 
death due to vgraciousness. In'h pong ip her gdtddh, a 
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dead perch was found with a smaller perch fixed firmly 
in ita mouth, while on another feoasion, and on the 
bank of the pond, a dead kingfisher Was discovered 
with a perch fixed in its mouth. ee 


Tua fourteenth lecture in the series arranged by 
the Institute of Physics on “ Physics in Igdustry " 
will be given, with the co-operation of the seventh* 
International Congress of Photography, by Dr. 0. B. 
Kenneth Mees, Director of the Research Laboratory, 
Eastman Kotak Co., Rochester, N.Y., at 8 Paw. on 
July 12. Dr. Mees will take as his subject “ Physios 
in Photography,” and his lecture will be delivered 
at the Institution of Electrical Engineers, ° x 


Tua annual report of the School of Tropical 
Medicine, Institute of Hygiene, and Carmichael 
Hospital for Tropical Diseases, Calcutta, for 1927, 
has recently been issued. A memorable event during 
the year was the unveiling, by Lord Lytton, Governor 
of Bengal, of a “Gate of Remembrance,” which 
commemorates the great discovery of the mosquito 
transmission of malaria by Burgeon-Major Ronald 
Ross, I.M.S., in 1898, in the presence of Bir Ronald 
Ross himself, who made a suitable reply. Teaching 
and rese&roh ocoupy the time of the staff of the 
school, and much valuable research work has emanated” 
from it. The Director makes the irferesting state- 
ment that “all our research workers agree that light 
teaching duties are useful rather than otherwise, as 
they compel the worker to keep in touch with the 
broader aspects of his subjects and to cultivate the 
art of lucid exposition.” 


Tum following books are announced for early pub- 
lication by the Cambridge University Prees : “ Great 
Britain: Eeeays in Regional Geography,” by twenty- 
six authors, with an introduction by Bir John Russell 
and. edited by A. G. Ogilvie; “The Symmetrical 
Optical System," Dr. G. C. Steward (“Tracta in 
Mathematics and Mathematical Physics’’). 

APPLICATIONS are invited for the following appoint- 
menta, on or before the dates mentioned 14 lecturer 
in phygics at thg Borough Road Training College, 
Islewo The Principal, Borough PWoad Training 
College, Isleworth (July 7). The headship of the 
geography department in the University of Leeds— 
The Registrar, The University, Leeds (Julg 8). Two 
junior assistante a$ the uel Research tion, East 

3 Depertment of 
Scientific and Industria? Research,’ 16 Old Queen 
Bifeot, 8.W.1 (July 9).. A public anal for the 
Me oup Counties,of Cambridge, Huntirffrdo 
and of Ely, and for the Municipal Borie 
of Cambwidge*and Kinf’s Lynn—The Clgrk to the 
Cambs i „County Candi, The County Halle 
Cambridge (July 11,* A demonstrator in the physics 
laboratory of the Royal Naval Engineering College 
Keyham (Plymouth)—The Beoretaty of theyfeimiralty 
(O.E. Branch), Wfitehall, 8.W.J (Jly ME)» A full- 
time in the mathematics and physite®depart- 
ment of the Polytéhnio, Rggent Street-*Tihe Di 
of "o inpr Polytechnic, $09 Regent Street, 
WA Jug 1g). A whole gime res@irah, studengrn M 

ee a" s r’ 

e 
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the department of helminthology in the London 
School of Hygiene’ and Tropical Medicine — The 
Secretary, London School of Hygiene and Tropical 
Medicine, 25 Gordon Street, W.C. (July 14). An 
assistant on the higher technical staff of the science 
division in the Science Museum—The Director and 
Secretary, Science Museum, South Kensington, 8.W.7 
(July 16). An assistant lecturer and demonstrator 
1$ engineering in the University College of South 
Wales and Monmouthshire—The Registrar, Univermty 
College, Cardiff (July 16). An assistant inspector 
under the Ministry of Agriculture and Fisheries in 
egnnexion with agricultural and horticultural educa- 
tion and research—The Secretary, Ministry of Agri- 
culture and Fisheries, 10 Whitehall Place, 8.W.1 (July 
16). A reader in biology, a lecturer ın physics, and a 
lecturer in chemistry in the University of Hong Kong 
—C.A. [N], The Secretary, Board of Education, 
Whitehall, S.W.1. Scottish candidates should apply 
to [N], The Secretary, Scottiah Education Depart- 
ment, Whitehall, 8.W.1 (July 80). Temporary 
assistant chemists in the Government Leboratory-— 
The Gb6vernment Chemist, Clement's Inn Passage, 
W.C.2 (Aug. 4). A profeesor of mathematios in the 
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University of Melbourne—The Agenf-Genewel for 
Victoria, Victoria House, Melbourne Plaod, Strand, 
W.O.2 (Sept. 3). A full-timé graduate assistant 
with works’ experience to teach engineering sab- 
jecta up to Higher National Cartiffeate mechanical 
engineering standard at the Darlington Technical 
College—The Chef Education Officer, HKfucation 
Office, Darlington. A full-time lecturer in mining 
subjects at the Mansfeld Technical College—The* 
Principal, Technioal.College, Mansfleld. A lecturer in 
geography, botany, and zoology at the Bedford Tran- 
ing College—The Principal, Traming College, 14 The 
Crescent, Bedford. A sentor lecturer in the chemistry 
department of Battersea Polytechniw-sThe ‘Principal, , 
Battersea Polytechnic, Battersea, 8.W.11. A bead of 
the physics department of Huddersfield Technical Col- 
lege—The Director of Education, Education Offices, 
Peel Street, Huddersfield. A lecturer in the physios 
department of Woolwich Polytechnio—The Principal, 
Woolwich Polytechnic, Woolwich, 8.E.18. An experi- 
enoed graduate agriculturist, to initiate scientific pedi- 
gree breeding in selected indigenous breeds in Nigeria 
—The Private Secretary (Appointments), Colonit&l 
Office, 2 Richmond Terrace, Whitehall, 8.W.1. 


- Our Astronomical Column. 


CONJUNCTION or Mans AND Juprrma.—Mars and 
Jupiter are now ‘ morning stars,’ rising nearly half an 
hour after midnight and approaching each other to & 
very interesting and close conjunction on July 8 at 
about 9& p.t. They are situated among the south- 
westerly stars of Aries and both are moving eastwards, 
but the greater speed of Mars enables this object to 
overtake Jupiter on the evening of July 3 about three 
hours before they come above the horizon on July 4 
at about 02 22m aa. Mars will Be 0-3° south at 
the time of conjunction, and when both plgneta 
become visible, Mars will be a little to the south-cast 
of Jupiter and very much fainter. Ite ruddy light 
will contrast strongly with the pale yellow tint of 
Jupiter. Mars will pra faint, being only of 0-8 
mag., while Jupiter be of 1-8 mag., but neither 
planet will be near maximum brillianoy, being at oon- 
siderable distances from the earth. Diameter of 
Mas, 0:04, Jupiter, 34:8”. Maximum diameters: 

' Marg, opposition Des. 21, diupeter 167-0. 
Jupiter, oppesition Oct. 29, diameter, 46-8” (Polar). 


Tes Fixixg or Eastea.—The passige of the 
measure for*"m fixed "Easter through the House of 
Commo ‘vances the golufion of this matter by an 
important 
meagure shoul 
aaseng of the leading religious bodies had been 
obtamed; but the indication of the desire of We 

pregentaWives of the Bri&sh nation is likely to 
Gang this ssent nearer. he Bill adopta tha same 
rule for finding *Haster that was ao by the 

e ofe Nationa Gomimytles ; pately, ethe first 
Sunday after the ad Saturday in Ap . * 


e . 

VARIATION IN THR Eanrn’s Rorarion.—it sbems 
$nly short time sinoe this idea was put forward with 
heaitatidh 8 a possible explanation of the mysterious 
fluotwetienS that are found unmistgkably in the 
motion @;# the moon, and to & smaller extent in the 
more ra d moving planeta. Pgof. de Siti8rp the 
cenel P the Internaifonal Astronomical Union, 
E 


It was eviselye decided that the 4 
not come into opefation wntil thee 





divides the action into two parte, and gives formula 
for each in terms of the time and ita square. The first 
part is taken to be discontinuous, and subject, to 
abrupt changes at irregular intervals, very ne from 
twelve to ninety years; the other is tidal friotion ; 
he that the coefficient of T* fy not constant, 

ving 1742 and 1869 as the dates of changes of rate. 
Thess dates do not coincide with any in the former 
list. He pro that corrections based on his 
formule should be applied to astronomical time as 
now observed, thus reducing it to ‘Newtonian’ or 
uniform time. It will probably be diffüleult*to secure 
unanimity in this matter, but ıt promises to give rise 
fo an interesting discussion. e 


ASTRONOMICAL Discovznvy.—Mr, W., F. RE 
contributes ʻa paper with this title to the Ns 
Century and After for June. He gives an interest 
review of many aj the advances in astronomi 
ridi, $ tifat have been accom 
years; but as he has hi lf been a succesaful 
cemetary discoverer, 16 ıs natural to dwell morg 
partacularly on this section of his article. He notes 
that the record pesthelion distanee of & comet, which 
pelos held for two oenturie# by the comet of 1729, 
has been broken twice in succeasion by the discovery 
of comet Schajn-Comegs Sola in 1925, and aggin by 
the discovery of comet wassmann-Wachmann in 
1827., The latte; has' an orbit that lies entirely 
between those of Jupiter and Saturn, and that 
poy reno en from a circle that it may be poamble 


“follow it round the whole course of ita orbit. 

‘Allusion is made to other additions to Jupiter's 

.| comet family, the latest being Reimmuth’s comet 
discovered ak January. 


° . 

Mr. Denning notes that 115 cometa were detected 
between 1800 and 1925, of which 70 were new cometa. 
Tho r&te of discovery pf the latter is therefore three 
per annum, very oloee to the figure derived from the 
statistics of the nineteenth century. It may be noted 
(though not irfoluded ingMr. Dennirig’s paper) that 
we have to deplore the death of the most active and 
fu comet hunter of recen! years—Mr. William 


included 3 Zn on this subjecein the ggenda E 
the pun eeting ofthe Union aj Dgyden, He ' Refti—whioh goqprred’in Capetown on june 8. i 
ee 
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* Coxomerroxs oF Gop xs Wrst Arni0A.—In No. 2 
of* Africa, the journal of the International Institute 
of ican ages and Cultures, Prof. D? Wester- 
man, analyses the religious beliefs of West Africa. 
ce ore of bei are conceived as more or leas 
imbued with personality and worthy of veneration : 
1) individual tutelary spirits, (2) local deities, (3) the 
of Heaven. The individual tutelary spirit enters 
& man at birth and determines his character and 
destiny, ahd protecta, advises, and helps him. As the 
okra or spirit had been married in spirit world 
before entering upon its human tenement, among the 
Ewe itis neoeegary that at marriage the spirit wife 
should be pfopitiated by placing in a small hut 
dedic&tetl to her a small of resent destined 
for the earthly betro or wife. deities are 
the chief object of worship. Most are the moorpora- 
tion of natural objecta or phenomena, mountains, rocks, 
eprings, thunder, rarely animals. ` There are also gods 
of war, peace, of the year, harvest, etc. Idols are 
often set up in their honour at which they can be 
worship As a rule a priest is set apart for each 
deity. He is often selected by the deity, 4.e. a state 
of ecstasy is induced in him. local daity receives 
ita power from the God of Heaven, by whom the 
administration of a definite sphere of living beings is 
delegated to him. The God of Heaven is also oon- 
nected with a natural body, namely, the visible heavens; 
but he is unique in that he is ve ing and 
is everywhere. Everything owes its existence to him. 
He is the creator and the preserver of all that is in 
the world. His characteristic qualities are power, 
justice, and goodness; but his remoteness, his uni® 
versality, and his gogodnees have made the conceptions 
of him vague and shadowy. 


Macro AND Tasoo rw Bancan—tin the Indian 
Antiquary for June, Dr. Biren Bonnerjea notes 
examples of magic and taboo in as positive and 
negativé elements in an identical attitude of mind 
towards physical and spiritual phenomena. The use 
of a clay image is pyvalent both as a love charm, 
when the heart is pierced with a thorn-tipped arrow, 
and & means of imjuring an enemy, when a knife or pi 
is stuck into the heart Night blindness is cured by 
the internal use of a firey, which is eaten inside a 
bahana, A still-born child is bwried ipside the house 

instead of cremated, in order that the mother may beer 
«another child. Examples of contagious magio are the 
concealment of the name by the use of nicknanfbe, 
while & woman is known as the daughter, wife, or 
mother of such anf guch.a persén. Jacenta is 
taken away in an earthenware pqt in order that no 
animal may devour it; nor should it be destroyed 
befofe the annan: ceremony, ‘the taking of the 


rioe, which is the naming peremony, cle E» 
to 
to 


child will die. A charm to atop fain is for a 
burn a candle of cloth.e Much virtue is attri 
abuse as a protective or BS seaman A rite. Henge «n 
the month of Bhádra (July-August) practical jokes, 
ere pla; with the object of proveki , 88 & 
rotection against ill luck; with he same object 
ose Who have inadvertently looked at the moon in 
this month, throw stones and brickbats into their 
neighbours’ houses. Sma the taboos, excessive 
praise must be avoided. e names of so&vemgers 
and water carriers are taboo, and euphemiams are 
employed, nor must the names of eB, robbers, 
tigers, and Bo on, be used after nightf Food taboos 
include not merelyebeef toel! Hindus, but also magy 
vegetables gueh as onions, gaglic, palms, and denġils. 
. 
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A TRANSATLANTIO FLIGHT.— Records of the pasdage 
of birds aoroa$ the Atlantic from eas? to west are 
much lees frequent than those of the contrary journey, 
and the experience of human aviators also 
that, in general, weather conditions do xot favour 
the Europe to America croasing.* The more to be 
wond: at is the extraordi migration of lap- 

ings—by no means stro iera—recorded by 
H. F. Witherby (British Birds, vol. 22, 1928, p. 6). 
On Deo. 20 and 21, 1927, flocks of lapwings, one of 
which was estimated to number 500 individuals and 
another 1000, arrived in Newfoundland. lapwing 
is not an American bird, but the source of the mi 
tion was definitely indicated by the presence on one 
of the birds of a British Bù which showed 
that it was a native of Cumberlan It is certain, 
therefore, that large numbers of lapwi crossed the 
Atlantic from Britain to Newfoundland—s distance 
of about 2200 miles—in a eni flight. The author 
shows that the weather conditions were extremely 
favourable for such a journey. A spell of frosty 
weather in Britain made it im tive for the birds 
to seek new feeding grounds; they moved westwards 
and became invol in a wind blowing almost due 
weet at & velocity of about fifty-five miles an hour. 
This, added to lapwing’s normal speed of some 
forty-five miles an hour, would permit of the total 
journey being accomplished in about twenty-two 

have been recordéd from America ' 

t previous occasions, and these were 


generally solitary birds. 


Some TropiaaL CEkuHTAOEA.—n the in of 
the Bingham Oceanographic Collection, vol. 1, Art. 2, 
Mr. Lee Boone describes several rare and new Crus- 
tacea (“ Scientific Results of the First Oceanographio 

ition of the Patones, 1025." Crustacea m. 
Tropical East American Seas. 1927). This i- 
tion was founded for the of oceanographical 

undertaken and directed by Mr. 

Payne Bingham in his t Pawnee I., for exploration 
“in the Weat Indian ibbean regions, fishes being 
the chief object, but incidentally the crustaceans have 
proved of remarkable value. The range of depth 

lored was from littoral regions to nearly 600 
fathoms, and it is the deep-sea forms which are of 
peculiar interest. In order to realise the ri of the 
crustacean fauna, one has on! to glance at the records 
of thé contenta *of two e oonseou- 
tively north of Glover Reéf, in which Varad ies of 
deep-sea Crustacea were captured, nine of w. ich (peven 
decapods and two asopods) ted new$ and two re- 
discovered forms, & brachyuran and & , nob 
meen sinoe the type spegirnens were cahured by the 
Blake p ee rare finds. P pe th 
interesting of is @enew iso named Archurus 
radici] which was Seiad ieee e in the 
ranches of a oomstuWd, living as a agmi io 
ior legs hooked fér 


floating, thus 
hogt so that if 5a difficult t difti 
the tation &lso closely resembling the pattern 
of the radial An an&mouran ÙU: "P bf 
Milne Edwards, previously taken bye the 
occurred symabiofically on the she ctimvids inter- 
twingd in its arms, the legs ræembling’dħe cirrhi, 
th8 chelipeds resembling Pe fediate, and jhe carapace 
bemg like the oen disc. Here the 
foon aans i$ difficult to distingujsh from ite " 
. . DENT 
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Yet another ‘guest. inhabits the crincld, a small 
stalked barnagle named by Boone Soalpellum 


te 5 e 
Errmor oF Potassium on INVARTABRATH MUSCOLI. 
—iIn an article entitled “ The Action of Potassium on 
Mussle- tions from Invertebrates (Brit. Jour. 
pe Biolbgy, vole 5, No. 8; 1928), Mr. George P. 
ells makes an important contribution to the com- 
tive study of various invertebrate muscles 
Aplysia, Helix, Maia). Hitherto many contradic- 
tions have in the action of potasium not 
only in different species but even in the same tissue 
from the same species in the hands of different 
workers. By studying very wide ranges of potassium 
concentration, the author has been successful in 
showing that these di cies originate chiefly in 
the great dependence of the action of potassium upon 
ita concentration. There is, in fact, & remarkable 
similarity of behaviour.in the invertebrate muscle 
studied and in vertebrate muscle. In all cases 
examined it was found that muscle is normally 
relaxed at & certain definite potassium concentration 
(which has a different absolute vatue in different 
epee). At this concentration removal or addition 
potesgium causes contraction, the degree d i 
upon the concentration. Rubidium, ocium, and also 
ammonium arp shown to poeseeg clogely similar action 
to potassium ; lithium has a different action. It is 
Rpinted out that the similarity of action of potassium 
and ammoniume contradicta Zwaardemaker’s h; 
theais that the former acts by virtue of its io- 
activity. A very plausible hypothesis of the action 
of potassium and its allies is put forward based on 
that of Mines. The very different physiological effecta 
of po rubidram, cæsium, and ammonium on 
one hand, and of lithium and sodium on the other, 
bear & very ive resemblance to the relative 
abilities of these ions to penetrate the highly im- 


permeable membranes Use: ye : the 
potassium may well act by uoing changes 
of potential dieen across sotan rane’ in 


the cell which the sodium group is unable to effect. 


EwoverwmENT oF Parawsaruu. — Ia R. Cleveland 
Sotence, vol 66, p. 221; 1927) points out that 
aramsoyum has not been definitely shown to encyst 

-in Nature or in laboratory cultures, and that some 
investigators have doubted ite ability to inpet 
He therefére records his observations, though y 
are incomptete. Two or three cubis oentimeéreg of 
a rich culture of Parameosyum ee not determined) 
were injected into the recta frogs, with the result 
that ancystmegt of the Paramecta oocurred in about 
two per t of the frogs, namely, in three frogs. 
In one frogf examined five Ang a half hours after 
injection, only encysted P&ramsc&a «were nt. 
Some of these were placed ip depression ali and 
frequefttly obeerved; and qn the fourth dey Menn 
to be beginning, and on the dat 


was obese : 
two ia were seen in, the- and 80 of 
them ex especially when abundant tap-Water 


whs added to the preparations. A high 
of the Pafimecia w killed anf disin 
Within one or two hdurseafter injection into the 
frog’s rectum. All attempts to, bring about %n- 
cwetmemt in rgmoved recta, or in rectal contents, 
fated. ` e a . 
Lertag Picross rf a Grass:—In.a io study 
Lolium Mr. T. J. Jenkin War. 
te 


of 


of ics, wor? 29, Ko. 5) fins that rlány of the 

&re ERY self-sterile and that several t of ohloro- 
*phs cient ee os including y letd 
alb , varibgated and Pious gradeg*o as 
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— 
well as extreme dwarfs and a full green type which* 
dies back for no apparent reason about the time the 
second leaf appears. Of these lethal , yellow 
tipped albino was the most studied. & viger- 
oua greer plant gave rise to normal non-surviv- 
ing green, and this albino type. q latter may sur- 
vive for several months, but they never full 
green or strong plante. When parent plant was 
crossed with unrelated plante, lethals did not , 
appear in P, but when F, was back-croased to the 
original parent, the offspring indicated that the latter 
was heterozygous for two lethal faotors.. Another 
plant was highly self-fertile, and produced gau. 
variegated, and albino seedlings. Of these, 1770 were ~ 





green. They were of two ; suryiving and dying 
at the second-leaf stage, in ratio 391. The non- « 
iving green was indistinguishable from that type 


gurvi 
deri m the other plant. But when these two 


plants were crossed gave for the most in F, 
and F, 9:7 ratios. bao the factor producing th 
non-gurviving green type ocogupied a different position 
in the germplasm of the two species. 


Tua MorrnoLoaY or Bup-SOALBS.— The somewhat 
conventional treatment which the morphology of 
bud-seales receives in many botanical text-booke 
gives an air of finely Vo the subject which pi eon 
seam to . & recent paper tologt 
Reviowe, 30h. D No. 2), A. 8. Poster & ro- 
examination of the whole problem based on a very 
comprehensive survey of moet im t litera- 
ture on the subject. Morphological mterpretatians 
of the scales from the od aot. of formal and 
idealistic morphology are idered, and their effecta 
m recent theories Indicated. The major emphasis, 

wever, is placed upon the more dynamio aspects of 
the problem, and the nature of the bud-acale is 


examined in the light of developmental, tal, 
anatomical, and causal iivestigations e author 
thinks that Goebel’s well-known interpretation of 


bud-acales as arrested growths of foliage leaf primordia 
fails to account satisfactorily for unsegmented bud- 
scales, and entirely leaves out of consideration the 
multipotent nature of folier- A More recent 
work, especially on the anato iy of ecatephy]ls, sug- 
gests that structurally they are divergent foliar , 
which in many instances develop unlike {he foliage 
leaves from the inning, gnd any attempt to recover 
the formal elementa pf the foliage leaf in every bud- 
soale ia considéred futile. Attention js then directed 
tp the fact that in spite of the numerous morphological 
anal phriogeneue ereraa nTa 9f cataphylls, some * 
of which rest almost entirely on theoretical considere- 
tions, almost no information is available as to the 
mode of internal development in scalea, and the 
Seyler f&otdra which in part determine their 
ivergent growth. It, is that further 
e tel and developmental research will show 
importánt relation of the nutrition and metabol- 
ism df the developing bud to the periodio alternation 
of, scale leaves and foliage leaves; and then the 
roblem of bud-gcale morphology will properly beoome 
an important p of er question of organ 
differentiation ab the growing point. Foater’s , 
to which is ed a bibliography of*190 references,. 
is a mine of detailed information regarding the subject 
of bud-acales. * 


. 

T&a Rooxs or AmficA.— The attention of geo- 
Is and explorers is directed to the ''COhtalogue 
of the Rock Gollections,in the Mineral Depart- 
ment of the British Museum (Natural History)" b 
ve. arpha Smith, of Which P&rt I., dealing with 
Afriéa, d appeared (British Museum, 1928 
Price 25.). “parte, dealing in turn*with each of 

. . . . 
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‘the continental and oceanic areas, will be issued in 
alphabetical order. The carefully documented 
rook: imena in the Mineral Department (numbering 
móre 50,000) form a most valuable reference 
collection for and comparison, and it n of 
the greatest importance for the progress of Sgi 
that wtrkers in this branch of science sho a realis 
the wealth of material that is here available for their 





. use. Moreover, the catalogue shows what regions 


of the world are at present poorly represented, and 
so encourage collectors of ev desdription to fill 
up the gape with contributions that will be especially 
welcome. The present ins with an interest- 
me historical introductiom, and the rocks of Africa 
follow. Mr. Cagnpbell Smith is to be congratula 


ted 
° on a compilafion of the utmost value. Not only d» 


the nóte& on each group of specimens indicate 

when, and by whom it was collected, but copious 
references to literature in which any of them have 
been described are added, together with a record of 
such analyses as have been made. Indexes follow 
of (donors, collectors, and authors); of 
Tooalitioa and of rock-names and geological torma- 
tions. As it is issued, the growing catalogue will 
yndoubtedly become for petrologists, and in eed for 
geologists in general, one of their moet valued and 
stimulating books of reference. 

THERMOGRAPHB AND IHGROGRAPHS.—We have 
‘received a copy of & recent catalogue issued by 
Mesers. Pastorelli and Rapkin, 40 tton Garden, 
London, E.O.1, showing ey thermographs, hygro- 

pha, and hair hygrometers. For amateur meteoro- 
ogista, instrument No. 10, which records pressure, 


tem ture, and humidity of the atmosphere on a, 

single chart will on the grounds of and 

and con hi 
te 


venience. price is sixteen guineas, W. 

is far leas than the combined prices of separa 
self-recordi instruments for the three quantities 
measured. Fewer charts are required, and a smaller 
screen will house the single instrument. There is the 
added advantage that errors in the time scale due to 
swelling or contraction of the paper, or to gaining or 
losing of the olook, g not prevent simultaneity əf 
oocurrence of changes of the three quantities from being 
detected—an important point in studying ‘fronts.’ For 
official use these advantages may be counterbalanced 
to some extent by the drawback that in tebulating 
hourly values, time may be lost because three workers 
cannot use the same chart at the samé time. No. 18 
.is a ‘distance’ recording hygrograph costing £24 
designed for use in timber-drying eto. 8ifoh 
instruments —in which mercury in steel bulbs is 
used for the thermofneters, with fi&xible steel capillary 
tubing connexions tó a Bourdon and reogrding 
mechanism, enable the latter to be placed oon-, 
veniently far from the kiln. e 


RasmAROH ON Grass.—Vdl. 10 6f Re- 
searches and has recently been ishéd by 
‘the ent of Glass Technology of the Uni i 


of Sheffield. It consists of a collection of 
published in other journals during 41927, giving an 
acoount of she work carpied out in Department. 
Some of this work is concerned with the properties 
of special glasses, but much of it is more technical 
a A useful contributien is entitled 
“Notes on Some Methods in the is of 
A : yed Ansfysip 
Mus Ma Me EE the eJournal of the 
merican Ohernical Sooisty for ril, S. Lipeett, F. 
Johnson, and O. Mfass riu die gu cdm Which 
be empldyed for the determmatijon of Reats of 
lution usiftz only 4 o.o. of solverit and has an 
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approximat& heat content of 1 calorie. This calori- 
meter was made from a platinum œucible, and is 

go that it can be rotated about & horizorftal 
axis. The solute is placed in an inner Yedsel and is 
brought into contact with the surfounding solvent by 
rotation of the calorimeter, which is jacketed and 
submerged in a water bath. The temperature is 
measured with a platinum resistahce thermomsten 
A series of determinations of the heat of solution 
of sodium chloride at constent concentration gave 
resulta differing by. leas than 0°26 per cent froma 
mean value. 


APPARATUB FOR ÁRTINIOIAL SonLicHT.—Mesars. 
Watson and Bons (Electro-Medical) Ltda of Sunic 
House, il See have published, under the title 
“ Artificial ight Apparatus,” a catalogue of ultra- 
violet SOME which includes some standard instru- 
menta of other leading makers in addition to their own. 
The instruments are classified under their different 

i.e. mercury aro, carbon arc, oto., and the list, 
ough not large, is ae representative. The intro- 
duction to the ication deals briefly with the 


history of due 





and with the physics of the 
absorption of radiation by matter. This latter section 
ap of somewhat doubtful value, for is stil 
a big gap between the knowledge of the reaction of 
the atom to radiation and the observed data of the 
biological effects on living tissue. The character- 
istics, advantages, and disadvantages of each type of 
lamp are dealt with in considerable detail, and sum- 
marised again at the beginning of the section dealing 
with that Such points as the cost of running, 
repairs, the necessity for the use of goggles are 
treated fully, and it is exactly this i 
information which is required by the dootér who is 
com: Bal io select Min Sop oe oe e. 
It should be noted that the cored carbons are 
included under the section devoted to carbon aros, 
though in many cases the radiation produced by the 
former is nearer to that of the typical metallio aro in 


Dass: - Enmorgr0 Locomotivss. — High - speed 


“Diesel ines which run on crude residual oil are 
highly eficient i 


from the commercial point of view 
and can now be made with a total weight of about 
20 pounds per horse-power. In conjunction with & 
suitable direct current generator and two motors, they 
can be used advantageously in & locorgotive for 
ordi railway traction. Tn the ph Hiectric 
Ji for there ig &n in account of 
a Diesel-eleotrio locomotive which has been made for 
the London, Midland and Sogttish Railway. It will 
be used on the Manchester-Bury lind power ' 
equipment consists f a 500-h.p. Beerdgftore Ri 
coupled to & owatt 600-volt generator. e 
generafor supplies power to two n motors, each 
of 280 h.p., mounted 5n one of the motongooach 


begies. has four running an 
"idling" speed. of 850 fevolutions per manute, inter- 
medi of 600 dod 750 r.p.m., aad a full lodi 
of r.p.m. The control is puray electrie, 

e master dowengr betig vidi 
tty 


with ‘ dead- 


man"' iri A accumulators i8 pros 
vided for engine. Self-propelled vehicles 
of this type do not affect the question of eleoprifyi 
a railway If complete, electtificagion of, 
system is commemially justifiable, jj woptd probably 
be better and ‘cheaper than using Diesel iunite. 
in those 


Buf the latter units sh prove 
districts where tHe traffic glenaity 1s ne? great enofgh 
to justify elecjrifloation. It provides a motive power 
i ly cheaper thag that ob gteam-pro . 
vehfhlea, * e T E 
e. . e 
*- e, 
e 2 * 56. . 
. . . 
e. . . . 
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A the weekly meeting of the Ro Society on 
Thudsday, June 21, Lord Meloh&tt of Landford 
oun Sir Alfred Mond) and Sir William 8. 

cCormiok were elected into the Society under the 
statutory provision whereby two persons may be 
necommended: at “stated intervals who either have 
rendered conspicuous service to the cause of science, 
of? are such t their election would be of signal 
benefit to the Society. Lord Melchett, chairman of 
Imperial Chemical dustries, Ltd., was born at 
Farnworth, Lancashire, in 1868; he has brought a 
ripe experience and much earnest thought and judg- 
meéht to tHo national and Imperial of science 
and ind . His powers and his interests are in 
keeping with the family traditions. Hus father, Sir 
Ludwig Mond, was a chemist and inventor of high 
standing, and, moreover, & munificant benefactor to 
the Royal Soaety. Sir William McCormick, who was 
born at Dumfmes in 1859, is administrative charrman 
of the Advisory Council on Scientiflo and Industrial 
Research, as well as chairmen of the University 
Granta Committee. 

The following were elected foreign members of the 


Society e 


Pror. ArnssaT T. J. Braoa, rector of the Univer- 
sity of Brusaels, who holds the chair of anatomy 
and pt Agee d in the Faculty of Medicine m that 
Wniversity. is already a correspondant of the 
Paris Academy 5f Sciences. 

Pror. Davin Hineurr (born in 1862 at Königsberg) 
occupies the chair of mathematics in the Universi 
of Gottingen. He was educated there, and at Heidel- 
berg, Leipzig, and Paris. Prof. Hilbert is the author 


Elections to the Royal Society. 


-——— 
. 


of numerous memoirs and treatises in pure ipathe- 
matiog, anes in continental Joes: 


Ds. PRur LANGHVIN is professor mimental 
physics at the Hoole Normale RU aris. He 
is the enunciator of a theory of diamagnetatm and 


etiam, familiarly referred to er his name. 
Eis ie elecady a foreign member of the Reale Acca- - 
demis Nazionale dei Lincei, Rome. 

Ds. RicHARD Preurran (who was born in 1858) is . 
profeesor of hygiene and bacteriology in the Univer- 
sity of Breslau ; formerly he ied a similar chair 
in the University of Konigsberg. He is distinguished 
for his researches on the baci li of hplera, typhus, 
and influenza, and on outstanding problems of ' 
protective inoculation. be 

Pror. Lupwie PEaANDTL (born in 1875 at Freising 
holds the chair of applied physics, mechanice, an 
ee in the University of Gottingen. He 
received his technical training at various institutions in 
Munich, and filled important poste ın that city. Before 
transferring (1907) to a Bs was professor at 
the Technical High School, over. e is & dis- 

ed pioneer in the study of aerodynamics. è 
P. RIOHARD WILLSTATTER, of Munich, who was 
awarded the Nobel prize for chemistry in 1915, was 
born at Carlaruhe (Baden) in 1872. Entering the 
University of Munich, he studied under Adolf von 
Baeyer, and ultimately succeeded the master in the 
chair of chemistry. He is the author (with A. Stoll) 
of the claseio treatise, ‘‘ Untersuchungen über Chloro- 
phyll : Methoden und bnisge ” (Berlin, 1913). We 
may recall that on July 2, 1927, Prof. Willstatter was 
éncluded in the Boientillo Worthies serieg of NATURA. 


Herring Investigations at Plymoutb. 


. E. FORD has published a report on his | 

herring investigations in the Journal of the 
Marine B Association (vol 15, No. 1, Feb. 
1928, pp. 267-319). The report is m four parts, 
dealing in turn with the methods used in the treat. 
ment of the data, the & number of vertebra. 
in the vea dh of the English Channel and the 
south-east of land, the Plymouth winter fishery of 
1924-25 to 1926-27, and the growth of young herrings 
in the area under discussion. 

The firat is important, for in it the author 
gives a conelse account of his methoals of estima- 
tion and wth caloulatien from the ea of the 
herring. making comparisons between two lote 
of fish by megna of ggowth calculation, diffioulty is 
often e pues "by the fact that very often one 
cannot *ertain whether *orenot the calculated 
ien ins. lo say, are bimodal.” It wês fpund thgt e fish 
with a than 


hy» BO On, equa 

Kpve been Reduced vh the length of & fish 

in any giver*year gan be oaloulated from te | in 
. 


the previous year. ë 
e usu&b method of examining Herrings Yor, their 
*racial' characteristicgf is &o inethp statistical 
differance between the means of gariable charadters 
of samples of fjsh from different areas, but often these 
erenoeg are so great even on one ground that the 
definition diga ' eoe ia impossibla If this mixture 
o Og gpawning grounds—and there is no doubt 
that it dio what is the ghahoe of, racial char®oéers 
beihg passed $5 ‘to’ the nemt generation ? Mr. Ford 
defines the present limite of ‘race’ peda paso 
nfine, hinfself to tee study of jorpho Ogi 
o. 9001," Vpr.121]*  « 
=% 


. 6 
e°, 


characters of temporary populations, which, along 
with the study of age an wth from the scales, 
should at least help in the solution of the preblem of 
igration. 
in the Plymouth winter fishery the 1920 year-class 
constituted a large proportion df the samples for three 
seasons, but it is not to be assumed that the same fish 
returned to the spawning grounds each year, because 
this was a widely spread rich year-olase, and the return 
of fish to a ground cgnnot be proved without detailed 
examination df growth and other eharacters each 
per. There are large igtions in the length of, 
of the same age in this area, and the author names 
the following as causes for this: (a) Some fish were 
spawned earlier than othqrs; (& some had experi- 
enceg better conditions for groWth than others. 
Added to these, however, is the effect of the mesh 


"of commercial drift nate on the length of heerings 


in the samples, There ẹis a difference in growth 
tHo fish of the Western end and those of the 
eastérn end of the English Channel, the larger growth 
tgking place in the more open waters of the west. 
Observations on the growth of the young (white- 
bait) herrings in the rivers flowing into Ply- 
mouth sound show that „there is a wonsderable 
variation in tie length of the fish, btt ther® seems 
to be a general agreement between the mean length 
of these herrirfzs and the calculated length i, of the 
adujt Merrings of the Pjymouth winter fishery. 
errmg investigations in general preaept many 
obstacles to the observer, and in this paper the author 
has olearly deffhed the probabilities and difficulties 
of work, while the concise acgounta of his method 
of trea&ment of the dgta will no doubt be of great 
i oe to ophars engaged in manne biology. e 


of 
. 


from pool iio ti 
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"Em thirty-third oo of the South-Eastern 
Union off Beientifio Societies took glace at 

Rochester on June 6-9, with Sir Martin Conway, 

MPS 4 idential chair. The oo 

was wail ed, and delegates were sent 


, most of the seventy-four societies comprised in the 


Union. 
Sir Martin Conway's addreas was on '' Mountain 
loration.” The horn, Sir Martin said, was 
once thought to be the abode of evil spirits, and even 
now we find httle chapels, at the base of mountains, 
the object e Ti oy Nerd od 
deace e In the Andes of Bolivia 
e edm cee het ud bo bs abode Gi poe 
Indeed, almost all over the world the mountains were 
held to be the abode of either devils or gods. In the 
ego m there is a great love for the mountains, 
Aged poems have been dedicated to them; this 
fteotion | ig pense amongst the peoples of the 

world. 
Sir Martin said that, geologically, mountains are 
uite modern, some of the youn found in the 
ayaa, and the hundreds of peaks have not 
t been worn down as in the case of other ranges, as, 
jor example, the Scobtish mountains, where denudation 
has gone on for a much longer gae Mountains 
are continually broken down b Ad the foroes of 
Nature, and at periods in geologiasl history fresh 
mountains have been reared up from the crust, making 
for the denudation of other ranges. In Great 
Dritain, as in other countries, it was only during the 
course of the last century that people to see 
beauty in gfeat heights, and poetry art hav8 


done much mance to beget a love for tabes 


the breaking down of mountains, Sir 
Marin said bo haa soan as many as eighteen avalanches 
in one hour in the Himalayas, In the same range 
there dte grea E arai and great precipitation of 
mow. The Bo ican Andes are in the main 
poorly supplied with snow, and the glaciers are as 
& rule eaten ration before they reach 
& low level. ‘Gn ys ede hand, in Spite 
Mese pid of the mountains is but 7000 feet 


Rn ge of all, as they &re clothed 
a snow to to hae 


In Dr. ee pieds am 
D P nds runc d of organised wor 
per lines, and showed how such work cane 
Brovented from being but desultory and unscientific. 
Fre showed what* powers exist under the Ancient 
Monuments Aot UR vent destruction of objgcta of 
interest, and emphasised the fadi that such powerg 
are very limited, Pad that but little can be done where 
there is & determined oer to do a with monu- 
menta that are in the way o f'modern saed ignprBve- 
ment. In 
the Medway Valley, Mr. A. E. Hurse stated that he 
oe that the ancient highway, sometimes OE 
’ Way, which may Rave really dated 
times, orpseed the Medway somewhere 
Axother ancient way, sometimes 
Od Road: is remarkable as being in the line 
of many megalithic remains, such As the circles st 
Addington, its dolmens, an@ Kita Coty Hotiie., The 
fact that neither road was much utilised to as 
pariah boundaries seems to show that they were to 
pie extent lost before Saxon ef Norman times, 
7 boundaries began te be defined. 


Mr. G. Ex Hutchings in per on the vpestation 
* of the ‘distaict showed it he cose wide 
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chalk arósó andoaalt Gansabres and forme Vreuditieable 
one for the study of plant. poole « little work has yet 
been. done in of a botanical 
nature were read by Mr. e. E 8 n, on fruite and 
senda of aliod planta, and by the Rav. P. Denton 


p on gall-formation in plante. 
aoe logical section . H. B. Milner gave en 
paper on ‘‘ Geol from the Air,” and by 


ho aid aid of numerous serial tographs showed how 
the aeroplane can be utilised for geological study. 
ta that he has made in Iraq and Palestine 
he has taken photographs which give an added intewest 
to the geology of districte. In thickly wooded 
country air pictures are particularly valuable, as they 
can form the basis of mapa which oan afterwards be 
more ologely filled in by o field work. ‘ Cut- 
offs ' or ox-bow lakes can thus be identified which may 
be overlooked by ordinary means in such a amuy 
The meanders of the Jordan were vividl 
in one of the pictures shown. ndis Du 
p ue Qa ee sepes de the RE, dee 
inacoeible regions in all mounteinous parta of the 
earth can be studied in sir pictures. Aerial geology 
is in ita infancy, and much may be 
from it. 
Dr. 8. W. Wooldridge gave a charahteristio pa 
on the geomorphology of the North Downs, add. 
Q. Dines & on the Bapohild,peleolithio gite. 
Prof. E. W. ride read & paper on the conditions 
of picis evolution. 
d ublio lecture was given by Mr. Aymer Vallance 
timber houses, introducing many pictures to 
illustrate the evolution of the half-tim houses 
from what is considered the neolithic plan of draw- 
ing branches of trees so as to form an arched roof, 
to the curved ‘ ’ timbers’ which in early houses. 
rit olay the roof. Then followed P dna the 
to Bupport:& second floor, and 
curved timbers were used only for walls of that "hoor, 
seen outaide such a house as part of the half-tim 
» The houses a£ first had a long room or hall where the 
household met for meals, and many of these were later 
out up so as to form & number of rooms, or even 
separate cottages. When rooms were added on the 
upper floor the heads of the family would retire to one 
these, which came to be known as the ‘solar,’ a 
name that gave rise to some discussio. It was 
that he name arose from the*room being 
in & position exposed te the sun, Wat it may have 
'been the room where the SU, could be alone 


or solus. 
In the Regio Burvey Section, fro . C. Fagg 
gave a history of@th8 movement, in develop- 


ment pf which hë has fbr many years taken an active 


*| part. 


Many excursions were made during the déngrees, 


of the archwological remdins in | Some of a strictly scientific nature, those devoted to 


logy attended. Nft tit legat. 
e eed Plast, which was. 


the occupiers, Who 

ihr iomp es j of intereft to lovers of 

on Mayor in the Guildh&ll 

wis followed by è Scab by Dr. Mortimer Wheeler 

on Roman Rochester. . The remains of the old Roman 

Bix Boor T wren en ot pla Hoy wore ue 

ix Poor ers, o in 

visited Bin local 

perambulation., At meeting ind the h 

aey roly announce siege dongreas far 099 


ong be Rd. at Brighton, mode the de ie of 
2 


pose e PD 
E^ . ate e 
e s e. 
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, Univérsity and Educational Intelligence. 


TRMINGHAM.—Considerable increases in the con- 
tributions of various authorities in the Midland district 
to the Untvérsity of Birmingham have been announced 
recently. The County Council of Staffordshire has 
increased its grant from £1000 to £1250 per annum ; 
Worcestershire O,C. from £750 to £1000; Warwick- 
shire O.C. from £500 to £1000 (on the condition that 
ae scholarships are provided); Smethwick from 

50 to £850; Dudley from £100 to £200; Weat 
Bromwich £200 to £520; Shropehire C.O. £150 to 
£260. New haye been made by Walsall (£250) 
and the City of Worcester (£250). The City of Bir- 
mingham now decided to increase its contribution 
from £15, per annum to the proceeds of a y 
rate (equivalent at the preeent time to about ,000 
per annum). ' : 

The degree Congregation which is to be held on 
June 30 is to be marked by the conferment of 
honorary degrees on distingui members of the 
legal profesion to signalise the inauguration of the 
Faculty of Law in the University. ' 


CAXBBIDGB.—TIhe Henry Lewes studentahip 
of the annual value of about £250 is being offered for 
research work. Candidates should send & statement 
of their qualifications, the subject of their proposed 
research, and jhe name of one referee, to Prof. Barratt, 
Physiology School, Cambridge, by July 10. 

regory Foster, Provost of Uni- 
versity College, been elected Vioe-Chanoellor for 


* Lonpow.—Sir G 
. 1928—29 in succession to Bir William Beveridge. 
Prof. E. N. da Costa Andrade has been appointed 
as from Aug. l to the Quain chair of physics Taable 
at University a Prof. Andrade was educated 
‘at St. Dunstan’s College, University College, the 
University of Heidelberg, where he obtained the 
Ph.D. Degree in 1911 (summa cum laude), the Caven- 
dish Laboratory (1011-123), and the University of 
oe Gi 18-14), a 1920 he has 
fessor o yBios at the yal Military Co ; 
Woolwich. His published work includes: “ 
Structure of the Atom ” (8rd edition, 1927) ; '' Aire” ;, 
"The Atom"; “ "5; and various pa 
on physical &nd mathematical ag nia in Proc. a 
Soo. Phil. Mag. Annalen der Phymk, and other 
teahnioal jo g 
The following doctorates have been conferred : 
D.Be. in my on Mies I. C. Mann (St. B 
Hospital ical School), for a thess entitled, ‘‘ The 
Development ofthe Human j£ye."  D.So. in chemistry 
on Prot. E. C. Williams, until recently Ramsay pro- 
fessor of chemical engineering, for a thesis entitled 
orous 


“ (1) The Use o ies in the Recovery 
of le or Cole en Gas. (2) The 
Purification of Benzole by means othpr jhan Bulphurie 
Acid Washing." D.Sc. in Physiology on DrC. H. 


Best (Woiversity College and*the National Institute 
for Medical Research), for'a thesis entitled ‘The 
tef Insulin on the Deftrose Consumption of 
fused Skeletal Muscle." 19.80. in mathamati& on 
Me. Charles Fox (University [ollege), fbr a thesis 
entitled “ I. Mull Series gnd Integyals p IT. Gerteralise- 

taon of the Fourier- l Integral Tragsform.’’ * 
The degree of M.8o. m the priftqplea, htstory, and 
external 


istor ! ty pai and Principles er Science.” —— 
has been & Lio Me HL Androwe. Mr Ande 
ial Celf S ant : 
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awarded to Mr. D. M. Robineos (Ringe College), 
in 


electrical i ing and a £50 

from th8 Institute of Electrical 
NuwcAsrLm-UPON-I*x*2.—The special oowifnittee 

&ppointed by the Council of Armstrong Coflege has 

unanimously to recommend the appointment 


who was awarded in 1927 the Siemens’ i 
saho i 


of Bir Westcott Stile Abell as professor of naval‘ 


architecture in succession to Dr. J. J. Welch, who 
retires on Sept. 80. Sir Westoott Abell was professor of 
naval architecture in the University of Li ] from. 
1910 until 1914, and si then has been Chief 
Bhip Burveyor of Lloyd's Register of Shipping. Sir 
Weastoott was president in 1924-25 Of she tution 
of Marine pe ee? 

Mr. H. P. Mulholland, of Queens’ posee, Cafi- 
bridge, has been appointed lecturer in ma tics 
as from Oct. 1. 


Oxrozp.—On June 18 the alley Lecture was 
delivered by Dr. Harlow Shapley, Di of the 


Harvard Co. Observatory, on '' A Search for the 
Centre of the Way.” Dr. Shapley, who illus- 
trated his discourse by an ample supply of excellent 
lantern aldea, wanceeded- in ansceing And ini 


the interest of & large and appreciative audience. 
The lecture fell into three main divisions, namely, 
the search for the direction and distance of the 
centre; its surroundings; and the veil of coamio 
material behin@ which it is hidden. Photographio 
views show that of equal areas of the heavens, one 
might contain 600 times as many stars as another. 
ee 
mebular. Our galaxy has been shown to be'a ‘ bun- 
shaped ' rotating round a centre. It 1s possible 
to see through the galaxy, and so to become aware 
of the existence of other ‘ io’ systems. 
The dark obscuring veil is due to the presence of an 
enormous amont of meteoritic material The dark 
structures observable in certain nebular jons are 
due not to gas, hut to vast quantities of io dust. 





Dr. Jama Davinson, chief Rasistant acne aa 
at Rothamsted Experimental Stetjon, Harpenden, 
Herts, has been appointed head of the De t of 
Entomol at the Waite Agricul Research 
Institute, Univermty,of Adelaide. ' 

THe governing body of the Chelsea Pol io, 
kondon, 8.W.3, has appoin Mr. F. J. Harlow, 
Prfnoi of the Wigan and District Mining and 
Technical College, to be Principal of the Polytechnic 
in succession to Mr’ Bidney Ski , who retires on 
Aug.«)] next. Mz Harlow will take up his duties 
et on Sept. 1 next. 

Tz» Londqn School” of Hygiene and Tropical 
Medicine bes made ente for courses of 
lectumeB and practical demo tions for the guid- 
ance of employees of business and other bodies 
wlio tre about to proceed to tropical and sub-tropical 
*ountries or aré home on leave. In addition to 

roviding guidan%e for life in the tropica 


* 


personal 
iene, they wll also includé’a short neben qf some, 


more common diseases, wit advice in regard to 
measures of protection i such diseases, and 
some guidance in simple methods of self-treatment. 
The Saat ooures of amb slectares. is being piven by 
Ool. G. E. F. Btemmers, on July 16-26, 11.80 
A.M. to 1 p.w. each day. synopsis of the lectures 
can be obtained from the , London School 


ofeH$giene and Tropica Medicfne, 23 Endsleigh 
Gardens? Euston, i Y .O.1. p LEE 
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* Calendar of Customs and festivals. 


e MiDSUMMER PROOHSHIONB AND Farrs.—At about 
zdsS&mmer and the beginning of July, processions 
take place iw many localities, sometimes as an 
` observance of a forgotten local cult. More frequently, 


in connexion with fairs, they mark the | 


of an annual or semi-annual 
was the ceremony observed at Alnwick 
of the fair, representa- 
tives of the townships owing service to the Duke of 
Northumberland attended at Alnwick Castle. In 
London, up to Tudor times, the setting of the 
watch for the coming panied by 


, close ar 
period. Bu 


year was accom 
roceesions on Midsummer Eve and St. Peter's night 


. Ei wbich the Tord Mayor and Sheriffs took part, 


attended by ocreaset bearers, the oi giants, min- 
strels, eto. A similar procession took p at Chester, 
where the pageant included a dragon, hobby horses, 

~ and other of medieval fancy. At Burford & 
dragon was paraded around the town annually in 

- memory, ib was all of & battle of Saxon times. 
loeo e which in the Isle of Man paid the rent 
of -beg-mac-y-heir, the eponymous deity of 
Manx m ology, by carrying green grass to the top 
*of B e, was rather in the nature of a first-frurt 
ceremony, of which similar traces remain in England 
in the dedication of cuttings of hay or rushes to the 
‘use of the church at midsummer. 


June 30. 


e» 
Sr. PAUL THs Arostis.—Traditional accounts of 


{he martyrdom of Bt. Paul preserve some particulars 

"which are of interest, ially in connexion with the 

puces origin of springs. On decapitation, 
ead of the martyr gave leaps, and at 


of these there sp: up & fountain where the head 
fell, “which fountains remain to this day and are 
reverenoed with singular devotion by all Christian 
Catholics.” " , 


July. * 

BourzUoxiA.—- The Slaying of the Bull’ in Athens 
took place at the ex of June or beginning of July. 
Barley and wheat were laid on the altar of Zeus Polieus. 
Oxen were thet driven round the alter, and the one 
which ate the oom was sacrificed after being wetted 
with water brought by maidens. The ox was felled with 
an axe and ita + cut with e knife, both men who 


performed thee operations throwing away the weapon 


* and flying immediately. The beast was then skinned. 


Aen ek and the skin “was 
ed and yoked to & plough. 

A trial for the mfugder of the ox'followed. After each 
one officiating in sacrifice hgd been accused and 
paged on the blame to the next grade of operators, 
the’ murder was finally brovght home to the axe ang 
the knife, which were comdemned to be past inte the 
goa. The sacrifice was a crime d&manding theextreme 


penalty. Frazer sugfesta that the victim, Wy 2 
a otha com; Grad hmm to bo the hr 
irit, an aspect of Dionysus persqnifled in the bull 
‘tho wetting of the bull is a rainecharm analogous 
_ to cugtom of the harvest in many oguntries. 
. 


July 2. 2 R 
Sr. OTTO. A.D. 1139.—In the course of his mis- 
aer Otter among tM Slavs, St. Otto @eces- 
sarily e into hrsg cuin with pagan beliefs. At 
& 


Stettm a sacred the foot of which was a spring, 
was allowed to remam ing at the entreaty of 
the people on the confition they to 


e patform théir superstitious «practiogs theres; But an 
No. 3061, Vor. 141] ES » 


attempt to cut down & sacred nut tree nearly lad to 
the death &f the saint at the bands of thé owner in 
whose field it stood. A. iaf form of divination in 
war at Stettin is recorded. Nine were laid on 
the ground and & sacred black horse wes ded d 
down among them by ita attendant priest. the 
arrows remained undisturbed by-the horse’s hoofs the 
result of the war would be favourable. A 
July 2-4. 1 
Procussus AND MARTINIAX.—lÍ it rains on July 2 
heavy showers will follow and the corn be iled. 
Rain on the day of the translation of St. Martin 
(July 4) will be followed by rain for forty days. 


July 3. * * 

A solemn celebration in the church of St. Leu and 
St. Gilles, Paris, commemorated the miracle of the 
bleeding of a statue of the Virgin in la rus aux Ours 
when it was struck with a knife by a drunken soldier 

"in the year 1518. The image was transported to 
Rome; but the memory of the event was perpetuated 
by an annual ceremony performed by the inhabitants 
of the street, who used to throw a figure of the soldier, 
fashioned in faggots, into the fire. An elaboration of 
the ceremony was checked by the magistrates in 1744, 
whereupon It took the form of a three days’ parade 
of Paris before the destruction of the figure, which 
was now made of osier, clothed and. armed with a 
knife. 

July 6. . 

Orb Mipsvana«ma Day.—-This day waa still reserved 
as the proper occasion for midsummer observances in 
remote localities in Britain so late as the early part 
of the nmeteenth cen 3 

At Puxton, Somersetahi , on the Saturday before 
Midsummer day O.8., used to take place the division 
of certain common lands for the ensuing twelve months. 
The rights were confined to certain estates and their 
ios ta. They ware sapne rad church. for 

ceremony of measuring the i the ringing 
of the bell. This chain was eighteen yards long, 4.6. 
four yards short of the common cham. The party 
then repaired to the common. Twenty-four apples 
had been previously p with marks, each 
distinct and each having a distinctive name. As each 
acre was measured an apple was taken from the bag 
and a mark to correspond cut in the turf with a 
Ton knife kept for the purpose. 

acyeg, 


A in number 
p= the ‘ outlet’ or ‘ oat dee were set 


aside for and let by aneginch of candle, 
burnt in silence except the bids. 
July 7. 


= ° 

Sr. Tmowxas le Bxoxwrs Day.— Cornwall & 
festival called ‘ Ly ag Misa t up on the 
Sundey and Mofiday 8t. Thomas & Becket’s day. 
A cee, E iind ri with musici and a 
puncheon of ale or the ps in ‘the pre- 
ceding October, rode around e * to the eer 
salyting each house and wishing h the ifantee' a 
prosperous morning, long lifes and a ug 
ridings ‘The [idi B vas than played aad Uh 
howseholder invited to drink the riding ale. On the 
ngxt day e procession wént to the Priory, where they 
secet vd two gartends on staves and then proceeded 
to Town End, where the games, lasting #wo 
were formally o : [Eoo ie pe aie AL 
presided over by"a lord of misrule. *sPreteneed offences, 
sugh as ty pr irregularity in egress 

ed ae come te ee DN: 
which the name ee 's fnodr . . .«a little 


without th town and very full of, quagmires. A 
E S e t. S 
e? : 


"m é - 
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E " soription of pem spectrometer and apparate. A 
. Societieg and Academies: description is given of the prism speotromfter and" 
s e pes s apparatus to explore the infra-red absorption 
> ON. spectrum of ammonia, phosphine, and arsine. Atten- 
Royal Sodety, June 21.—C. V. Boys: Solid di- | tian had to be paid to the necessity for keeping the 
pleidoeoópe priams.” Bloxam's hollow prism, known | source of energy constant, for calibra mechaniam 
as Dent's leidoséope, is deeoribed. The instru- 


. ment affogds the best practical means of comparing 


e intensity of il'umination of two i and can 
ed to check fie ins of Premal a ions 
fof the intensity of light reflected from traversing 

i eu orm da solid dipleidoscope prism 
might be used with advantage to increase the pre- 
cimon of astronomical instrumenta. 

G. I. Taylor: The forces on a voy ed ina 
or converging stream of fluid. e particular 
case of straight converging flow is of special interest 
m aeronautics; the resistance is -(l +a) Vop[oz, 
where V is the volume, dp/éz the gradient of 
in the fluid, and the ' virtual mass’ of the body for 
accelerated motion in the direction of the stream is a 
times the mass of fluid displaced. The equations 
are applied to find the les exerted on bodies of 
various . The couple about the direction of 
the stream-lines is the most interesting, because'in a 
uniform stream of perfect fluid this couple is zero, 
and ever in a real fluid it is zero for all bodies which 
posseas a plane of symmetry containing the direction 
A ILS eas When the stream is curved or oon- 
verging the asymmetry of the stream reacts with 
o@rtain elements of asymmetry in the body, causing 
it to take dertain definite positions. Thus an 
elongated y with a curved centre line rotates in a 
curved stream until the plane of the centre line 
coincides with the plane of curvature of the stream- 
lines, bute the direction of curvature of the body is! 
o ite to that of the stream-lines. 

. I. Taylor: The en of a body moving m an 
infinite fluid, with an application to airships. The 
energy in the fluid surrounding a body which moves 
without rotation in an infinite fluid depends only on 
the terms of the first degree in the spherical harmqnio 
series for the velocity potential. nversely, these 
terms are completely determined when the expression 
is known. which represents the energy of the flow in 
terms of the components of velocity of the body. As 
an application at these resulta & simple formula is 
developed giving the virtual addition to mans asoci- 
ated with a body movmg with & uniform acceleration 
through a guid in terms of the equivalent distribution 
of sources gnd sinks which give rige to the,same 
external flow. e 

S. S. Cook: Erosion by water-hammer. The 
erated at the first moment of impinge- 


.preesure gen r 
ment of a oolfmn of tater & fixed surface 
is ind d& both of the 1 god of the sectional 
aree of the column, and theretore itymay be inferred 


that the same pressure will arise from"bhe impact of 
a drop gf water, being in this ease, however, confined 
to the point of impingement? In the cese of vacuoug 
cavities, collepsing in.an incompressible fluid, the 
werk "dona dy the. surrounding fluid closing im is 
comverted into velfnity energy, concen when 
collapse is ngerly complete, gt the wedfoed surface 
of the cavity; and, if er > is prevefited 
by the interpomtion of'& fixed sfirface, high water- 
er pressure will be produoed* The erosion of 
eos tiifbine blades is attributed to the impact of 
drops of wa ic by the rotating blades, and it 
may be VE by irregularity of shape of the 
drope, & cavity to be entrap at ethe 
of imyee& * * > 
Sir- Robert Robertson and J. J. Fox: Studies in 
the e regiap of the gpectrum. Part I.-£&De- 
: sr. e 
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enolecules 


for reading wave-lengths, for shielding the thermopile 
from variations of air pressure, for i de 
watoh on the temperature of the prism, ially when . 
made of rock-salt, on account of the high temperature . 
coefficient of ita index of refractaon; for accurate 
alinement of observation tubes, and for obtaining a 
nes of great sensitivenem and freedom 

m external perturbations. 

Sir Robert Robertson, Ja J. 
cocks: Studies in the infra-red region.ef the spectrum. 
Part 2.—Calibration of prism M eco general * 
procedure ; preparation of pure ammonia, pHosfihine, 
and arame. The ‘ wave-length drum’ was first cal- 
brated in terms of angle of rotation of the priam 
table. Large-scale di ion curves were oon- 
structed from Paschen’s determinations of refractive 
indices of the three di ing media, rock-salt, quarts, 
fluorite.’ For the ion of the spectrum 0:54 to 
16-54, a curve showing the correction, in a, to be 
applied to any place on the drum’ graduation 
drawn, and for regions 0:54 to 3-54 and 0:'Bp to 
9-54 curves were drawn connecting drum graduation 
and wave-l for quartz dnd fluorite prems 
respectively. e gases were purified by fractional 
distillation. 

Sir Robert RéBertson and J. J. Fox: Studies in the 
infra-red region of the spectrum. Part 8.—Infra-red 
absorption spectra of ammonia, Phos and arsing. 
Tables and graphs are given of oscillation and 

tation-oscillation bands, together with a ‘general 

escription of the bands observed. With the pram in- 
strument used partial resolution was obtained beyond 
2-2 a with quarts, 4 with fluorite, and 5 u with 
roak-salt, and fine structure obtained beyond 
n with quarta, 6. with fluorite, and 84 with rook- 
t. 2 
Sir Robert Robertson and J. J. Fox: Studie in the 


Fox, and E. S. His- 


- infra-red ion of the~spectrum. Part 4.—Dis- 


cussion of rption bands of emmonia, phosphine, 
and arsine. In certam sequences of da the 
members preserve & constant ratio df wave-numbers 
to one another: 0-68 for PH,/NH, and 0:91 fot 
. Several harmonic sequences of oscilla- 

tion ee Cen hut o mar C epi 
is common to all three and a sedtience common 
te onia and arsine aloge. From the bands e 
resolved, the fine structure has been evaluated, and 
wave-number differences obtained jn ing rotation. 
bands. Oscillation ies yw become slower in 
the ofder.ammonis, phosphine, arsine, and wave- 
mumber differences in rotation bands show that, the 
more ‘slowly in the same order. 
8 rt for '8 view @hat ammonia has a tetra- 
h Structure is adduced from bands observed for 
the three gases. x 

J. Hollingworth: The polarisation of radio waves. 
With the recently constructed tus the radio 
waves received be split up mto their physical com- 
ponents, which œan thus be studied tely. In. 
partioular the form &nd extent? of the abnormal 
polarisation of the wave returned from the upper layer 
can be defined quantitatively. Owing to the annual 
variations involved, obs@rvations must be continued 
for some tome. bd 


A. C. Menziesg The spark eru of copper. 
Instantaneous photographs* of the copper spectrum 
in she Schumann region arefobtaindtl by fusing copper 
wiresein®a smajl chamber attached t6 a yacuum 

. ME) “ 
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t : since & low pressure 
a only n preli . Owing to the high 
v«lomty of light the evolution of gases in the fuse 
is too slow tẹ cause a iable absorptien before 
the light has reached the plate. Also the. lines are 
verye , Binoe ‘wandering’ of the source is 
reduced. The are not rich in lines, 
' but this is not a disadvantage when one is seeking 
* the lines due to low-level terms. The lowest term 
of the copper spark 118, has been identified 
with the term-value -21929-4, and is in accordance 
with the Hei -Hund scheme. 
W. H. Taylor and W. W. Jackson: The structure 
of oyanite, SiO,. A qualitative in igation has 
e been made. «ita were obtained from X-ray rota- 
hon phgtogra te dee oth conditions such that 
r ity of the photographio image 
yields reliable information onre the relative 
of reflection by different crystel planes. 
The damental assumptions are that the oxygen 
atoms are in cubic close ing, with the 
silicon and aluminium atoms di uted among the 
interstices so that they lie at the centres of ups of 
four and six o atoms respectively. fhe iain 


- rati yspeotrograph. The method’ allows of the 
uso «mall 1 
onl > 


deatures of the structure are described,. Explanations 
are suggested of the pighly ect clea paralel 
to the a-face, and also abrikine dillarenos in 


hardness exhibited in different directions on this 
ace. 
F. H. Constable: A new interfemace method of 


NINE ois EUM aiea af ORA ern ka (1) The 
theory. preening to be 1 j to the surface 
afea of a ca is di : e aree will neces- 


garily wi Map arene of measurement MH DUI 
In view of tle urgent need for a standard method o 
t the area of film catalysts, and the un- 
certainty attached to adsorption methods, a chemical 
method has been adopted. The surface is covered 
with & very thin film of a compoupd the specific 
volume of which is oonsiderabl: tar than that 
of the enetal. The thickness ob e film is known 
from the colour, and the mass of the film is deter- 
mined epicuri hence the area is known. 
(2) Nickel: a method of p ion of the film, an 
apparatus for activation study of the surface 
area. Metallic films made by the oleio acid method, 
applying the finely powgered oxide to ohing clay 
failed to conduct electrieity, so that it waa 
necessary to imtroduce a new method. Graphi 
, costed china clay were used as the foundation 
for an electrolytic ddéposit. The amall masses* of 
nickel used could be measured by the quantity of 
elaine | pet om method*'of the paper above 
mažimum mareas im aros cn activation was about 
Inaxkimum increase in aree on activation was about, 
pe Ober Bla eee ed uced & surface 
es the rbeyrea. 
. J. Davies and €. M. Whité: An experimental 
study of the flow of water in pi of 


section. A built-up pipe was which 
variation in the controlling dimensign of sections 
without change of the boundary surfaces. In all, 


400 testa have bean made on 
um 2°54 rapes by 0:01 

road -0681 am. deep. A of p from 
G0 to 4800 har bone idee sone Anci pro- 
gressively shorter ' entrant : re Kipi 
of a thigd or ' lower ' critical pomt, in the neighbour- 
hood of prd/x=140, below which, eddies are not 
transmitted along a pipe? For tarbulen® flow the 
values of the resistance oeefficient are the same gs 
those obtained from testa of, smooth circular pi 
provided that the oo eon Pe mae nin the bass 
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of the hydrfulic mean depth. (The latter i8 thus the 
controlling dimension 4n channels rith a widéh- 
breadth ratio as gfeat as 100 to I, and h ic 
mean depth as» small as 0-01 cm. (equivalent to a 
oe n 04 om. in diameters. ughness, con- 
stitu "y irregularities some 2 per cent of the 
distance between the surfaces, has no qypeasurable , 
effect upon the resistance to viscous flow or the 
turbulent resistance. 

J. M. Walter and S. Barrat: The existence *of 
volatile intermetallic compounds. The band spectra 
of the alkali metals and of their alloys with each 
other. The power of forming volatile‘bmary com- 
pounds with each other is general among the alkali 
metals. Probably 1-5 cent of the *rapour of 
mixed alkali metals at their boiling point are in the 
form of these diatomic molecules. Fach compound 


system to be vibrating in ita gravest mode, we mgy 


uso Picard’s method to construct» a sequence of  ° 


functions which form successive approximations to 
the amplitude. Rayleigh's principle can be applied 
so sok en i e ence io pág an pee 
mation to the fundamental frequency. approxi- 
mations thus obtamed steadily decrease td the true 
value. An limit to the difference between 
the true fundamental frequency and any & xima- 
tion belonging to the ce is obtained. yleigh’s 
principle is extended to the calculatuon of the frequency 
of the first overtone. j 

Eos Schiapp : ae PE effect of the Bae gi uo cre 
of hydrogen. e influence of an electric on 
"the ripe ondas of the energy levels of the hydrogen 
atom in the Stark effect is in igated by means of 
the wav tions of Darwin and Dirac. In weak 
fields each level splita up into several, the electric 


fcdetrength. Ls the fi 


any state, however, the 
to thd’ square of the field. On 
separation due to a week*field ia always proportional 
to the of the field. In strong flelds each of 
the Stark levels of the Schwarzschild in theory 
is found to have agnodified fine-structure The case 
of Ha is worked ouf*in Ņetail. 

us combustion at high 


i the m 
maxim actually attained rises fro 
about 2585? to 2600? and 2719? (absolute) 
as „the ini&iaP*"premanre if i from 8 to 175 


atmospheres, the degree of steam dissociation steadily 
imi i from 2-2 to about 1 p«r cenie In ea 
theoreticale carbon monoxide-aif «the mien . 


maximum tampérature &otually "E TN 

rises from 2885? up between 2700?.md 2700? 

(aMe@ute) as the initi gens p men EQ 8 

to 175 atmospheres, thë degree o i&tion of 

«arban diox#fe at the maximum "y remain-, 

ing efairly ownstant at &eper oen -thrpughougy® In 
~~ e > ete a? R 


EL 
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the explosion of a .2CO+0,+4CO mifture where 
bon dioxide dissociation *at the maximum tem- 
is entirely suppressed, the mean maximum 
tem: tire gradually rises from 2716? up to between 
3020? and 3100? (absolute), as the ini pressure is 
increased from 8 to 150 atmospheres. 
Lord Rgyleigh : Observations on the band spectra 
ga . «A maroury band spectrum is described 
hich is excited by fluorescence, with the continuous 
py Grogen spectrum as a source. This trum is 
remarkable as showing in emission the d 2540 
near the resonance line 2537 without the resonance 
line itself. "ft is observed also that the continuous 
spectrum on the short wave side of the bands 2845, 
2888, eto. extends as far as 2150 and thus much 
beyond the ition of the forbidden line 1 1S,—1 *P,, 
2270, which was found under other conditions to 
limit this continuous spectrum. The series of bands 
2345, 2338, eto. examined in emission with large 
resolving power, is free from the complications of a 
finer underlying structure which appear in absorption. 
The structure m the band 2482 to 2476, described 
by earlier writers as continuous, is eni tic in terms 
of the quantum theory. The band does not appear 
in absorption. , 
L. P, Davies: The photo-electric properties of 


some metals in the soft X-ray on. A photo- 
electric detector is fitted with iron, cobalt, , and 
nickel photo-electrio plates in turn, and these four 


metals also form the anti-cathode. The ratios of 
the soft X-ray efficiencies are not affected by 
changing the photo-electric plate, but their absolute 
values are. Approximately, iron and nickel are 
10 per cent more efficient than cobalt and copper 
as soft X-ray emitters, and 20 per cent more 
efficient than cobalt and oopper as photo-electric 
detectors. 

C. F. Powell : Condensation phenomena at different 
temperatures. An apparatus is described whereby 
the supersaturation required to produce condensation 
on ions and on associated molecules in the p oe 
of dust-free air, over a range of temperature from 
-25° to 50? C., has bean measured. The effect of 
the air is of importenoe not only by d i the 
amount of water vapour cond per unit volume 
for & given degree of supersaturation, but algo by 
preventing the evaporation of water from the walls 
of the ion. ber. A: from the experi- 
mental culties to be met In workmg at higher 
tempera , @tmospheric tem ture gives the 
beat conditfong for the cloud me of inveattgatmg 
&tomio phenomena. i 

- (To be continued. ) 


Physical @oclety, May 25.—,W,@H. Eccles and Miss. 


W. A. Leyshon: Some ngw methods of 

mechanical and electrical vibrations. Methodagvhere- 
by the frequency of an electric oscillatory circuit can 
be b t under the control of a -fork age 
oat . ethe electrical eircuit may include a 
contgpt, piezo-electric eesonator, neon laneo, or 


Ppintolite lamp. he latitude of working conditions 
is narrow, put the differenge" in faequency 
between thé fork and ehe contfblled circuit may be 
very considerable. g . EC e 

e P Dsum. 


Royal Dublin Society, May 22.—S. Leenard: The 
waste jand of Nofth Ceunty, Wickldw. .A has 
been made¢*to ascertain what greas of no agricultural 
vale are syi «for affüresteiion Owing tò “the 
needeof shdlter from the “prevailing south-westerly 

inda, suitable are confined to the'horthem and 

slopes, ‘of the hills?, They amownj,*to ee 
6061, YSL. ifi * ° ki 
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11 per cent of the waste land, or 6 per oemt of the 
total surveyed.—H. Ryan and J. J. Lenndh: The 
action of alcoholic hydrochloric acid on methyt- 
diphenyltetrahydropyrone. It has been showfi 
viously that y-benzylidine-methylethMIketone reacts 
with Déasaldalyde to form isomethyldiphenyloyolo- 
pentenone. The latter body was conv: l1: acid 
into methyldiphenycyolopentenone, and this in turn, 
reacted with benzaldehyde formmg lidine- , 
methyldiphenyloyclopentenone. The same ultimate 
uct can got from a-b lidine-methylethyl- 
etone, which in the presence of alkali 18 converted 
by benzaldehyde into methyldiphenyltetrahydro- 
ne. From the latter,Jby means of concentrated 
ydroehlorio acid in abeolute algphol, the same 
methyl-diphenyloyclopentenone was obtained as that « 
pron got from y-benzylidine-methyl Téetone. 
this way the a- and +y-benzylidine- ylethyl- 
ketones by interaction with two molecular amounts 
of bensaldchyds formed the same ultimate condensa- 
tion.—H. Ryan and M. T. Casey: The action of 
aromatic amines on nitric esters. The reactions 
between primary aromatic amines and nitric esters 
appear to be indirectly hydrolytic; for example, 
antics and butyl nitrate gave aniline nitrate and 
butyl.anihne. In the case of secondary and tertiary 
amines the action of nitrio esters seems to be chiefly 
one of oxidation. A slight degree of nitration also 
occurs. The reactions between dimethyl-aniline and 
the nitric esters of the polyhydric alcohols were found 
to be much n#®re rapid than in the case of mono- 
hydric alcohols. ~The relative rates of decomposition 
of various nitric esters ın the presence of dimethyl- 
-anilme were measured by the intensity of coloration 
roduoed after a given interval.—H. Ryan, h. Keane, 
and J. Dunne: e estimation of diphénylamme and 
diphenylnitrosamme in the presence of ther deriva- 
taves. Another method has ted by Ryan 
and Dunne which consista in extracting the powder 
with alcohol agd reducing the extractive in alcoholic 
solution with stannous chloride and hydrochloric acid. 
The &loohol is removed from the mixture, which 18 
then distilled in a ourrem of steam. The diphenyl- 
amine is extracted with chlogoform and estimated 
volumetrically with bromide water. A modification 
to this method is recommended by @yan and Keane 
by the use of a chloroform instead of an aqueous 
solutaon of bromine, in which case the d of 
bromination ig lees dependent on light conditions. 
—N. Cullinane, J. Algar, and H. Ryan: A synthesis 
ef lotoflavin (5-7-2/-4'- droxyflavone) and of, 
7-8 4’-6’-tetrahydroxyflavone. Phloracetophenone- 
46-dimethylether interacted with methyl 2 imeth- 
oxybenzoate formiig 2-hydroxy 4-6-2-’4’-tetrameth- 
pay paneer inet enone. The latter body on warm- 
ang with hydriodio acid gave 5-7-2’-4’-tetramethoxy- 
flavone, from ,which by further action of hydtiodic 
Boi 5-1-2 adf otra xyf&vone was obtained. This 
flavone is similar properties to, and probably 
identical with, lotoflavin obtened from Lotus arabicus 
by Dunstan and Henry in 1901. By e aymiular method 
ethe isomeric -2’-4’-6’-tetramethoxy and tetra- 
hydroxy flavones were obtained from phloraceto- 
phenonetrimetaylether.—B. Q'Donoghue, 3. J. Drumm, 
and H. Ryan: The oommerciab utilifation ôf Javad 
citronella oil. In an Mu to determine whether 
it would be Sasible to produce high-olase perfumes 
fror the orude Java cironella oil which is imported 
for use in household soaps, it was found that c&tronellal 
can be readily ted from the crude Java oul b 
means of*zodi isulphitb, and from the residual o 
tbe geranial can be obtained with €he aid of ita double 
compound with calcium chloride. No economical 
process for sepératmg citronellol was dewised, but this 
° . œ z av $5: 
y" : a . - ? 


Buclideer® varietion a A. Crocco: The weight of 


ae ion of the linea 
due to the radiation Kay, is 0-05 A. fer lead ortho- 


to be 7-08 and 7-06, evhich are in good ent 
with the I tal values.—S. Minetti: The 
. necessary and efficient conditions for an entire 


perfume be y got by electrolytic reduction 
of the citro cust nde from the oil. 
. > : ' ; 
. ' PARIB. ` 
Academy of Sciences, May 80.—A. Lacroix: A new 
region*o$ intfusive nephelme rocks in — 
—Belxecki : The rium of elasticity of a rect- 
dngular prism.—Albert Portevin: The mfluence of 
various factors on the internal tensions in wire draw- 
ing.—Paul Piou and A. P. Bérard: The velocity of 
SD of sulphur dioxide by magnesium hydrox- 
ide. , 
í Roya. 
Royal eae Academy of the Lincei, Feb. 19.— 
. Cisptti : e conception of constant tensors in 


the aeronautio structure. The design of aerongutio 
structures is dominated by the criterion of minimum 


I r y defined, 
and is to be considered later in ite rape oa to 


et rides oat eran iA ae tensions.—F. Zambonini 
errari ; vestigations on hoephate 
and chlorophoephate (pyromorphitof "Tho resulta 
of X-ray p by the rotating crystal method 
demonstrate the almost fundamental identity in 
. cture of lead orthophosphate and 
pyromorphite, in contradiction to the formula pro- 
for the apatites by Abegg and Bodlünder and 
Werner, who regarded these minerals as halides 
a complex cation. The mean value of the lattice 
constant, calculated from the 


phosphate and 0:01 A. for orphite; the Deb 
Diothod Sines 9-07 A. ad 1 -138 A. respectively. 
From the mean values th ities are calculated 


mannian space (2). 
applied to the case 
Laplace’s tion 


Bp&oe 4/,, a surface Q the (nes of which 
are Mig Pa ee geodefles of Q and i 
is now that, for quadri. 
Bonnet'g theorem, acc pap nd now ets 


of ourvature is proportional to the odbe of the other, 
ig, in geperaf, not valijd.-*G. Paloxzzi: The projective 
qune ers between oblique curves.—G. 
rza-Dragoni : e quasi-continuity of compound 
functions. 1f f(y) is a contingous function fags nad 
eb t 2 ntinuons fancBon in a, the co d 
otion )) is i-oontinuous, but if y(z) 
satisfies a certain condit the hywothes of o 
continuity of f(y) in this may be replaced 
by that oe ae OH .—E. Bortolotti : Bocel 
a surface : *the ul dans c P, Nalli : Integral 

e -e 
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equation of ‘the third species and Spplivanicns to 
erential equations (2).4—C Cafinate ;, ar d 
to the aisle hecho of variable gtars (2). - 
sideration of thé dasential features of thee ballistic 
theory of varifble stars for elliptic*orbita shows that 
only two’ cases present themselves, dt/dT’ either 
remaining positive for any value of E or i 
ite sign; constantly negative values ape éxol : 
These resulta are applied to various Srimpi e ct ashe 
of the two dasen E Fermi: Statistical deduotiom 
of certain pro of the atom. Application to 
the theory of periodic system of the dian (2). 
Tt has been shown that mean results canerning the 
distribution of the electrons about the nucleus of a 
heavy atom may be obtained by assuming* that the 
electrons form round the nucleus a kind of gaseous 
atmosphere, to the calculation of which statistical 
considerations may be applied. Given the pro- 
nounced density of this electron atmosphere, it will 
be in a condition of complete d tion at ordinary 
tem; plication of statistical method 
to the theory of periodic system of the elements 
renders it possible to predict exactly the atomic 
numbers at which the various anomalies of the 
periodic M ipn commence.—G. Gentile : Rutherford's 
theory the satellites. Calculation by m of 
classical electrodynamics gives resulte which throw 
doubt on the stability of the nuclear systens described 
by Rutherford in his on the structure of the 
radioactive atom and origin of a-rays, since valueq, 
are obtained for the mean life which ave incompatible 
with experimental resulta.—G. R. Levi and A. Celeri : 
Pyrophorio lead. This substance has the same face- 
centred, cubic crystalline structure as ordinary lead 


and is com of ules sufficient, to give 
aise, shin i S E ARE S by ak Debra 
method. Pyrophorio lead, sometimes slightly oon- 
taminated by oxide, may be prepared by heating 
the citrate, tartrate, or formate. When slowly 

idised, it yields the oxide directly, but ita more or 
ees profound oxidation is a function of the time and 
of the dimensions of the metallic granules and does 
not stop at any definite compound. 


SYDNEY. ; 

Linnean Society of New South Wales, Mar. 28 
EREE General ing).—Late Prof. L. Harrison : 
ost and parasite. For many groups of parasites, 


er 


little stimulus to evoluti change, end so tend to 
differentiate at a slower rate their hosta, suffering 
what has elsewhere been called a retarded evolution. 
The relation between host afi We may serve 


parasiðe may 
several useful ee P phy lesa pee 


ebe refused ; of convergent Lance 
may be refuted ; supporé may be forthcoming for the 
common origin of mw oocurring on 
land mamas and tina foe the cariptenae of land 
oonnékions. Little use to ha e 
of the h ite relation ur&il comparativel 
recent years, Butethe dégree of unanimity, ed b 
workdts on di t groupe of itea indicates that, 
the ù ion i a general principle and 18 


there is a general specificity underlying ebligaté h 
parasite i however muo tis mat bo ob. 
soured, in sonte by the ‘ntefPposiffor ofeother 
mg.—Charles G. @ke: Notes on *Áfisiralian 
Coleoptera, with fieecripti: of new, + pogos, Partel. 
j ing to the ea Btephy- 


3° 


Notes on es belonging 
Ifnide* ide, Buprestidw, Pignids, é 
cidedand 4 ides. tive genera had fori 
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a aaas 
ee So demiied Rd nw. iat 


ies 
as in ef livi e ants and one 
E E F. Blak ‘The rantino. of 


speci of Korthalsella 
uL gies Visoum, an in the latter genus, 


two es are offered aa new.—W. D. Francis: The 

im the wood of Australan Araucarian 

C oonifers: e degree of distinction and regularity 

én the wth rings which characterises the wood of 

many and North American trees is not 

shown by tho wood of the subtropical Australian 
Araucariay conifers. 
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SATURDAY, Jusa 80. 


Guorerroa atthe John Innes Hortasaltaral Instituton, 
QT BW.) atl —Anmual Mee 
Bora. Bocurrr or Maoron (Disease m Section) (at Leicester). ` 
At 2.—Dr. 2 Stanly Danka : On the Treatment, of Torio Diphtherm 
m Intrewanous of Antitonn, 
—Q. H. Bond: OR MEA NUN of areas Baines Brarols:on 
ibe Calalar Gonstitamnia of the Blood 


Bocnmrr 


MONDAY, Jury L ẹ 
Royal Socuery or Hpnksuxau, at 4.50 —Presentatoon of Prizes -—Keth | 


G. Brittup Gul: On Calorum Deflaensy end its 


4 
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Prize—Joint Award —to Prof. T. J. Jahu and R. M. Oreug. Neil Prize to + 


TUESDAY, JULY $. 
Boyan Soanerr or MupeSors, 


Ror, OPO LOGI tlie NIST d B. RS The 
Tak hewn Tem ples WP Ajania and 
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FETDALY, Jour €. = 


@eoLousty’ m Arditectural Theatre, 
at Tf90.—TF. MN i Geology of ihe Oouniry Palen ome 
HS A. Hayward: s Geology ob the Lower Greensand 

Surrey. 
e e e . 
e PUBLIC LECTURE. 
` © THURSDAY, Jour 1% 

m Hoomseof the Institutfon of Blectrcal 

B: Kenneth Mepa : alae ee y. 


CONGRESSES. 

e : Jur 5, 6 ax T. 

Orhan OFHTHALMOLOOIOAL Rues (at Keble College) 
July 5. 


Prof. Zeonard Mill, W. 8. 
The Ultra-nolet Ray. Š 


duly. 
E Thomson: Gbservataons on the Nes of Birds (Doyne 
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